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The generally robust methods of multisite
randomized controlled trials (RCTs)"? purchase
high standards of internal validity and statistical
power with the currency of external validity. The
very discipline applied to such trials that makes
them trustworthy engines for the generation of
insights about efficacy seriously compromises
their utility for the demonstration of real-world
effectiveness. What happens in an RCT may,
alas, stay in an RCT.? Most multisite RCTs add
diversity of geography, populations, and settings,
but they generally insist on standardization of the
interventions being tested, which means that
they do not allow for adaptation of intervention
to the local circumstances and populations.

LIMITATIONS OF RANDOMIZED
CONTROLLED TRIALS

The RCT as a construct has a number of
important limitations intrinsic to the salient as-
pects of its methods; what makes it strong also
makes it weak, at least when it comes to bridging
the gulf from efficacy to effectiveness. The
standard requirement for a placebo or nonin-
tervention control arm may limit acceptance and
distort sampling. Randomization of individuals
may also constrain sampling, affect differential
dropout rates, and limit external validity. Blind-
ing obviates the active participation of study
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Methods for translating the findings of controlled trials, such as the Diabetes
Prevention Program, into real-world community application have not been
clearly defined. A standardized research methodology for making and evaluating
such a transition is needed. We introduce the multisite translational community
trial (mTCT) as the research analog to the multisite randomized controlled trial.
The mTCT is adapted to incorporate the principles and practices of community-
based participatory research and the increased relevance and generalizability
gained from diverse community settings. The mTCT is a tool designed to bridge
the gap between what a clinical trial demonstrates can work in principle and
what is needed to make it workable and effective in real-world settings. Its utility
could be put to the test, in particular with practice-based research networks such
as the Prevention Research Centers. (Am J Public Health. 2011;101:e17-e27. doi:

subjects, if not their proxies, in the development
and implementation of an intervention.>

Because advancing the human condition is
the ultimate purpose of biomedical research,
important clinical trials will increasingly need
to emphasize lifestyle and social change in
addition to, if not instead of, more conven-
tionally medical interventions such as surgery
and pharmacotherapy. This emphasis is
needed because a compelling and consistent
body of literature indicates that potentially
modifiable lifestyle factors (encompassing
both the risk behaviors and their social milieu)
are the principal determinants of medical
destiny, both in the length of life and its
quality.®™ Lifestyle change (with all its
behavioral-environmental reciprocal determin-
ism) can do for health what nothing else in all of
medicine can do. This finding is particularly
relevant for type 2 diabetes, and the enormous
public health toll it represents."™*

Emerging as a major public health problem
during the late 20th century in the United
States and elsewhere, diabetes impacts the
health of an estimated 21 million people in the
United States (7% of the entire population),

a third of whom are unaware they even have
the disease. Over the last several decades,
diabetes prevalence has increased 5- to 7-fold.
For persons born in the year 2000, the lifetime

risk of developing diabetes is approximately
40% among women and 30% among men.
Each year, approximately 1.5 million new cases
are diagnosed in the United States. Diabetes is
a major cause of blindness, kidney failure,
cardiovascular disease, reductions in quality
of life, and premature death. In addition to
causing much human suffering, it imparts
a major economic burden, costing an esti-
mated $132 billion in the United States
annually."®

The prevention and control of diabetes is
thus an urgent public health priority. One
response to this urgency has been costly effi-
cacy trials, such as the Diabetes Prevention
Program (DPP), which have compellingly
demonstrated the preventability of diabetes in
high-risk individuals.'® Results achieved in the
DPP, however, owe much to the rigorous con-
trols and labor-intensive methods of an RCT, and
have to date exerted little influence under real-
world conditions."”

RANDOMIZED CONTROLLED TRIALS
AND COMMUNITY-BASED
PARTICIPATORY RESEARCH

It is substantially in response to such exi-
gencies—the grave toll of preventable chronic
disease, the need to cover the distance from
efficacy to effectiveness, and the ethical and
procedural transgressions of traditional re-
search methods in vulnerable communities—
that the principles of community-based partic-
ipatory research (CBPR) have emerged."®2°
These principles, which require the active col-
laboration of researchers and the members of
the communities in which the research will play
out and for whom its ultimate benefits are in-
tended, directly subtend the goal of translation to
real-world settings, culturally sensitive tailoring,
and sustainability.

CBPR is a subcategory of community-based
research in which communities are not only the
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focus of the research but also active partici-
pants in its design and implementation. CBPR
in public health is defined as:

a collaborative approach to research that equi-
tably involves community members, organiza-
tional representatives, and researchers in all
aspects of the [applied] research process; in-
cluding identifying the health focus of the re-
search, disseminating results, and devising
methods of sustainability. 7%

The partners contribute unique strengths
and shared responsibility and have an equal
and participatory role.?* This is especially im-
portant in populations that have historically been
disenfranchised or oppressed.*> In CBPR, along
with specific measures of health promotion,
social action for change is a desired research
goal.** This method has been the foundation of
many important projects that aim to reduce
health disparities, such as Racial and Ethnic
Approaches to Community Health (REACH
2010), a national demonstration program sup-
ported by the US Department of Health and
Human Services.* The success of CBPR projects
depends on collaboration between the research
team and community stakeholders in the plan-
ning, design, and execution of the project. A
major challenge for CBPR researchers is to
balance the needs of the community with the
demands of scientific research without making
unacceptable sacrifices on either end® The
necessary tradeoffs between the rigor of the RCT
and the participation in, and potential biasing of,
community residents to the selection and de-
velopment of interventions involves some sacri-
fice of internal validity for the net gains in
relevance, utility, applicability, feasibility, and
other aspects of translation and external validity
that have limited the implementation of knowl-
edge from past research.?”2®

Examples of the effective blending of CBPR
and RCT methods certainly exist.”*>% Such
exceptions, however, highlight the far more
commonly prevailing rule that these are gener-
ally separate enterprises. To our knowledge, no
construct has been specifically and explicitly
developed to hybridize the approach of CBPR to
the key design elements of the multisite RCT for
the express purpose of taking the insights from
RCT efficacy trials to the final stage of real-world
testing and general use in diverse community
settings. The closest counterpart is found
in “empowerment evaluation,” whereby
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communities of intended end-users of the
knowledge are actively engaged in the evaluation
of programs,* but such evaluation generally
starts with an existing, evolved community pro-
gram rather than importing an efficacy-tested
intervention to be tested in the community.

The lack of such methodology comes at
high cost, as illustrated by the failure to dis-
seminate the success of the $174 million DPP.'®
Despite a clearly articulated program of lifestyle
change shown to reduce the incidence of type 2
diabetes in high-risk adults by a stunning 58%,
the DPP—fundamentally a conventional, multi-
site RCT—has largely failed to translate to widely
applied interventions in real-world settings.>> In
other words, efficacy has not traversed the chasm
of community application to effectiveness. This
liability pertains especially to trials that address,
as the DPP did, disease prevention and health
promotion through the medium of lifestyle
change, in which no easy prescription or stand-
alone clinical intervention exists, and community
supports to achieve the desired ends are essen-
tial. Achieving the salutary effects of lifestyle
change requires the mobilization of communities
and the articulation of multilevel and integrated
services.

The DPP serves as just one particularly good
illustration—there are many others—of the
potency of the RCT to clearly elucidate the in-
fluence of lifestyle factors on health outcomes
and its relative impotency to reliably convert
such insights into population benefit. This gap
grows ever more disquieting as chronic disease
burdens steadily rise®® and the potential capac-
ity for lifestyle change to arrest this trend receives
ever-increasing recognition.®%7

One infrastructure ideally suited to serve as
a proving ground for research methodology
explicitly designed to meld CBPR and multisite
RCT features is the Prevention Research Cen-
ter (PRC) Program of the Centers for Disease
Control and Prevention (CDC). The program
now comprises 32 comprehensive and 5 de-
velopmental centers nationwide.>®3° Situated
in widely diverse communities, ranging from
inner cities to rural Appalachia and from ado-
lescents to the elderly, the PRCs represent
academic—community partnerships dedicated to
CBPR. The PRCs have attributes perfectly
aligned with the goals of translational research:
a commitment to disease prevention and health
promotion, methodologically robust research,

and the practice of CBPR; strong academic—
community relationships; and a policy of func-
tioning in networks.

TRANSLATING RESEARCH THROUGH
COMMUNITY PORTALS

As indicated by the fate of the DPP, RCTs
often fail to apply what is needed for routine
and widespread benefit. This is especially true
for lifestyle change, over which clinicians exer-
cise far less control than they do over drugs and
procedures. The challenges involved in trans-
lating advances in our understanding of lifestyle
effects into generalized, real-world benefit
have been described elsewhere in some de-
tail >440-4° Because lifestyle, with its essential
family and community context, is more complex
and less easily prescribed than is a discrete
clinical treatment such as a drug, lifestyle in-
terventions require the understanding and
commitment of patient, household, and com-
munity. The “power center,” as it were, is the
patient, not the clinician, and the community
settings are homes, workplaces, schools,
churches, and recreational areas rather than
clinical settings. We identify these settings as
community portals to account for their role as
channels—ideally bidirectional—of communica-
tion and influence, rather than places to assess
needs and outcomes, as in the usual usage of
“settings” in public health.>°

With the challenge of converting what we
know about the power of lifestyle change to
routine action and the promise of such interven-
tions as the DPP lifestyle arm tantalizingly just out
of reach, neither RCT methodology nor CBPR
is perfectly suited to do the job of translation
alone.”*? A melding of the two is warranted. In
particular, to demonstrate the effectiveness of an
intervention in diverse communities, a method
is needed that honors the approach of CBPR so
that community action is customized, while also
honoring key methodological features of the
multisite RCT to achieve suitable standardization
across sites. The case has been made—and
elegantly demonstrated on multiple occasions—
that robust research methods and participatory
principles can be combined.?® But a standard
method and organizational roles have not been
defined for trials that engage multiple, diverse
communities in the pursuit of common and
uniformly measured outcomes.
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THE ADDED VALUE OF THE
MULTISITE TRANSLATIONAL
COMMUNITY TRIAL

The multisite translational community trial
(mTCT) that we introduce offers that RCT—
CBPR meld with acknowledgment of some
necessary tradeoffs between the purist ideals of
each. The mTCT is analogous to the multisite
RCT in crucial ways; it borrows from the RCT’s
methodological rigor but, in accordance with
the principles of CBPR, is modified for the job
of effectiveness testing with appropriately
adapted interventions. The principles of CBPR
might be considered tools of the translational
trade and RCT methods as tools for generating
the highest quality research evidence. To date,
however, no tool kit exists that accommodates
and adapts these tools for combined transport
to the ultimate worksite: real-world popula-
tions. The mTCT is an effort to provide that kit:
a methodological construct carrying the com-
plementary strengths of the RCT (particularly
cluster-randomized trial methods) and CBPR.
Examples of that marriage exist, but, to date, no
standard and replicable method for achieving it
does. In particular, the best examples of RCT-
CBPR unions have been site-specific with
a given community exerting considerable in-
fluence on study methods and measures and,
sometimes, on the adaptation of the interven-
tion. A single trial intended to demonstrate
translation from efficacy to effectiveness in
diverse communities all at once offers poten-
tially far greater efficiency and economy than
a community-by-community, trial-by-trial ap-
proach; however, it requires that community
customization be balanced against crucial uni-
formities across sites. Others have suggested
the need for just such an approach, indicating
that essential functions might need to be
standardized across sites while form in differ-
ent contexts could vary.>*

We introduce the mTCT model in response
to that need. The model is not intended to
dilute or replace CBPR where its full expression
is currently suitable, any more than it is
intended to replace the multisite RCT. Rather,
the mTCT is a hybrid method intended for
a very specific use: concurrent evaluation of
translation from efficacy into effectiveness in
diverse communities in a single trial.
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There is, however, a precautionary note to
sound about an unintended but nonetheless
plausible consequence of a CBPR-based
methodology that is not purely CBPR: namely,
a dilution of the important principles of
community-based and fully participatory re-
search. The mTCT approach seeks to accom-
modate both RCT and CBPR demands, but
may force some tradeoffs between them.
Research funding—driven requirements for
problem selection and for RCT design
preferences may limit the degrees of local
freedom. The RCT design tradeoffs are no
different than those inevitably faced in com-
munity studies requiring cluster sampling and
the cooperation and effort of local practi-
tioners and other local policymakers or pro-
gram planners.®® As for the CBPR tradeoffs, we
acknowledge the preference for a place-based
model in which those most affected by the
problems to be addressed set the priorities for
the health, risk-factor, or social determinants
to be treated as dependent variables. When
those priorities can be matched with available
funding and with available evidence of efficacy-
tested interventions, there is no compromise
of that most cherished CBPR principle of local
determination.

Federal and foundation funding, however,
will often drive priorities for research and field
testing toward problems that are widely felt
in other communities. Similarly, the efficacy-
tested interventions that federal funding wants
to see field tested may not be what a given
community sees as the form of the intervention
it believes will work in its place, population, and
circumstances. The local adaptation of efficacy-
tested interventions remains contested territory
between the advocates of “fidelity” and those
who believe that efficacy-tested interventions
will be improved with local adaptation.>®
Resolving this set of tradeoffs awaits a more
extensive review of participatory research in gen-
eral,”” and a continuing development of partici-
patory research and practice-based evidence
funding as a complement to research driven by
the linear developmental needs of science.3®°

That said, we offer the mTCT as a model to
expand the purview and accelerate the contri-
butions of CBPR, not dilute its principles. The
role of this model is illustrated by its potential
application to DPP translational research, using
a network of PRCs and their communities as

collaborators and sites, analogous to practice-
based research networks in primary care.

DESCRIPTION OF THE PROPOSED
MULTISITE TRANSLATIONAL
COMMUNITY TRIAL

Whereas RCT study design and CBPR have
proven valuable tools individually, effective
uptake of relevant research findings at the
community level warrants a methodology that
combines the 2 approaches.®® RCTs have the
benefit of strict oversight and rigorous controls,
but real-world application of treatments emerg-
ing from such trials is hindered by the imposition
of these very controls.®%? In CBPR, treatments
must be translated to fit into the established
community environment, using the community
infrastructure so that they can be understood,
relayed, practiced, and retained.%> The mTCT
applies CBPR principles to the traditional multi-
site RCT model. A comparison of the salient
features of the RCT and mTCT is provided in
Table 1.

Overview of the Model

The mTCT is based partly on the Social
Ecological Model that has been used to explain
systems change in health promotion program-
ming®*°7; it is a direct response to prior argu-
ments made by Hawe et al. that in “complex
interventions,” essential functions should be
uniform across sites whereas forms should vary
by context.>*%® It illustrates the interactions
between the individual and the various systems
that influence behavior and the potential in such
interactions for individuals and groups to in-
fluence environments and, reciprocally, for the
environments to influence behavior changes in
diverse settings.®®"* The mTCT approach aims
to achieve communitywide change in health
status by using a culturally tailored health mes-
sage, community portals, and trusted community
health administrators.” It is a replicable means
to test the function of promising and usually
complex interventions across diverse community
settings, while preserving core intervention ele-
ments and allowing for local tailoring of the form
of those interventions.>*

Design Features of the Model
As shown in Table 1, the mTCT is a multisite
research design with both fixed and variable
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Feature Multisite RCT

TABLE 1—Comparison of Salient Features of the Multisite Randomized Controlled
Trial (RCT) and the Multisite Translational Community Trial (mTCT)
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m1CT

General

measures across all sites;

Random assignment Required

Control group Required

Blinding Required

Standardized outcome Required
measures

Standardized evaluation or Required

analytical methods
Design and oversight Research methodologists

responsibilities

A standardized intervention with
identical content, practice, and

designed to establish efficacy

A standardized intervention across
multiple and diverse community sites,
but with considerable variability among
sites in delivery methods; designed to
establish real-world effectiveness

Cluster randomization preferred, not required

Required, but may be simulated through
multiple baseline measures or interrupted
time series analyses in one population

Preferred, not required; may not be feasible

Required

Required

Research methodologists and community leaders

components. As with the RCT, the mTCT
requires at all sites (1) standard intervention
components, (2) outcome measures, (3) data
capture methods, and (4) evaluation. The
means of delivering the intervention and
reaching the population of interest, however,
should be specific to a given community and
its form (e.g., language, illustrations, tone) de-
vised locally to suit it. This variability is quite
distinct from RCT methods, and essential to the
principles of CBPR.

The mTCT map (Figure 1) is a schematic
demonstrating the key components of a multi-
site translational community trial. It illustrates
the flow of information and influence between
individuals and other entities in the commu-
nity. As indicated in Figure 1, a culturally
sensitive health message is passed downstream
from the community (those partners who have
participated in its development) through por-
tals, facilitators, and, ultimately, to individual
community members. Message propagation,
employment, contextualization, and retention
are the basic functions of the system, although
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Note. The mTCT blends elements from multisite randomized controlled clinical trials with principles of community-based
participatory research. The result is a methodology that is fixed across sites with regard to core intervention components,
outcome measures, and methods of evaluation, but free to vary widely and in accord with local priorities with regard to the
best means of administering the intervention to the community in question. Primary responsibility for evidence-based
intervention and practice components would reside with the researchers on the study team trained in methodology; primary
responsibility for locally tailored delivery methods would reside with the community partners, with the expectation that final
decisions in both cases would represent the consensus of both partners. Thus, the operational foundation for the construct is
a partnership in which the labor of protocol development is divided in accord with relevant expertise.

each level of the system has a distinct role in
the operation. Certain characteristics must be
present at each level to ensure that the message
is transmitted and retained with an adequate
degree of fidelity to the function (not the form)
of the intervention, as previously tested in one
or more efficacy trials.

Community Portals

Whereas a setting is circumscribed so that
effects of an intervention are measured there,
portals are means to a greater end, a way of
reaching the community at large. Interventions
passing through a portal should have effects
measured in the general population of interest.
If, for example, a wellness program is designed
for a school setting, the intervention would
be delivered in schools and the relevant out-
comes measured in schools, with the goal of
influencing the health of schoolchildren. If
used as a portal, schools would be a means of
delivering the wellness programming to fami-
lies via their children; although the interven-
tion might largely be confined to schools,

outcomes would be measured in the commu-
nity at large to determine the utility of schools
as a conduit for the delivery of health promotion
interventions to the targeted population.

Potential community portals should offer the
following: reliable access to a significant portion
of the general population, fixed infrastructure in
the form of both facilities and personnel, an
authority structure so that ownership of any
health promotion enterprise may be clearly
defined, and, ideally, the capacity to institution-
alize the tested health promotion programming
to ensure its sustainability and to generalize its
experience to similar (preferably typical, not
unique) institutions in other communities.

The community portal is a critical compo-
nent of the model. Like any doorway, a com-
munity portal represents a means of gaining
reliable access to what lies across the threshold
as well as transporting materials across—ide-
ally, in both directions. The term “community
portal” is used to describe an element in
community structure that provides both con-
sistent access to a defined population and
definable infrastructure and resources amena-
ble to institutionalizing and sustaining inter-
ventions. The concept of the community portal
is a natural outgrowth of McQueen’s “set-
tings””*™®" that takes into account additional
considerations related to CBPR methods, as
characterized in Figure 1. Although the concept is
specifically developed here as an alternative to
a “setting” as a means of reaching a community
with an intervention or technology, the portal
concept has other potential implications, such
as the flow of ideas and insights from either
partner to the other. A portal is potentially any
community setting that provides for reliable
interaction with a population of significant size,
and thus some degree of access to the commu-
nity population at large; examples include—but
are by no means limited to—schools, churches,
health centers, supermarkets, libraries, pharma-
cies, hair or beauty salons, and worksites.

Whereas settings are the places where in-
terventions are delivered to specific groups
(e.g, students in schools, patients in hospitals),
portals are entryways through which re-
searchers access a population representing the
community at large. An intervention delivered
through a portal is expected to reach individ-
uals beyond the portal, and usually in various
settings. For example, a school may be used as
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Message
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Portal

Facilitator Community

Individual

Characteristics: ~ Function: Characteristics: Function: Characteristics: Outcome:

Behavioral changes:

Knowledge and attitudes Community Translates Easy accessability; ~ Pool Crisis of epidemic  Behavior

that support a healthier influence; message into degree of comfort  information; |  proportions changes at the

diet and an active lifestyle interpersonal culturally for population; serve as individual and

to reduce the incidence of connectors; sensitive and location of idea resource community

chronic health issues and interest in local vernacular; exchange and level translate

their complications project; reiterates message conversation; into a healthy
enthusiasm to promote majority attendance; society

frequent attendance;
anonymity

longevity

Behavior Change

Note. The community serves as the beginning and endpoint of a feedback loop targeted to the individual who will receive the health message, or intervention. The message is delivered through
portals and delivered by facilitators in a culturally relevant way. The behavior changes feed back to the community, resulting in improved health measures at the community level.

a portal, with the expectation that the inter-
vention will reach not only students but also
parents and other family members who do not
directly receive the intervention.®* Portals have
clearly defined leadership structures so that
ownership, responsibility, and accountability
needs can be met. The portal is not only a
gateway providing access but also an entryway
into a setting for which rules, roles, and resources
are clearly defined and readily available.

The community portal concept does not
intend to supplant the primacy of community in
CBPR. Rather, this approach maps diverse
routes to key members of a community,
thereby suggesting means by which interven-
tion components can be delivered to commu-
nity members, and means by which specific
populations within a community may influence
intervention components and their delivery.
When enough such routes are used, the entire
community can be accessed and engaged.
However, by establishing access via key
portals, each intervention along the way is
supported by stable infrastructure, a defined
governance structure, and the opportunity to
“curricularize” elements that should be
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FIGURE 1—Schematic model of the multisite translational community trial.

sustained. An ideal portal offers ease, reliabil-
ity, consistency, and universality of access—
generally the result of dedicated infrastructure
(e.g., buildings, staff), a dedicated constituency
or population, and a program, curriculum, or
mission that encompasses, or at least does not
preclude, a focus on health.

In health promotion research, the “mate-
rials” to be brought across these portals include
arelevant health message to predispose people
to see the value to them of the actions recom-
mended, resources or training to enable them
to act, and environmental arrangements to
enable and reinforce their actions. Education in
the lifestyle arm of the DPP is one example;
others are enabling resources or policies and
reinforcing messages or rewards. In the mTCT
model, the message is passed from medical
experts and researchers to facilitators, who
translate the message into a culturally and
contextually sensitive one targeted to individ-
uals within the community. In this way, the
mTCT promotes individual uptake, employ-
ment, and propagation of the beneficial mes-
sages and resources or policies to effect change
at the community level. The dissemination of

messages, resources, policies, and reinforce-
ments involves the stages of innovation diffu-
sion, including adoption, implementation, and
sustainability.®® Although the message itself is
important, it is essential that the message be
packaged appropriately (i.e., in a culturally rele-
vant manner and with the contextually necessary
supporting resources, policies, and reinforce-
ments) to ensure progression through these 3
stages, promote better understanding, and en-
courage the adoption of healthful behaviors and
environmental changes.

Intermediaries to Translate or Adapt
Interventions

An example of a facilitator in the mTCT
model is the community health advisor (CHA).
CHAs (or promotoras in Hispanic communities)
have participated in a variety of activities to
reduce the impact of diabetes in underserved
and minority communities, including individ-
ual counseling, group support, outreach, walk-
ing clubs, diabetes management classes, and
education on depression.®**® The CHA model
is based in part on the empowerment advocacy
of the 1950s and social network theory.®® As the
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name suggests, empowerment advocacy is a so-
cial movement calling for equitable distribution
of authority and decision-making, particularly
with those most likely to be influenced by the
decisions in question. Social network theory
emphasizes that the relationships among people
exert influences beyond the specific roles played
by individuals and, like diffusion theory, the
homophily (likeness) of workers inserted into
such networks is seen to be a determinant of
their influence.*' CHAs facilitate discussion
among people in the community about health
problems, thereby empowering them to identify
the root causes of those problems and find
solutions.®%

CHAs live and work in the targeted com-
munities, often sharing the same dietary and
physical activity lifestyles and health risk fac-
tors as their constituents.®” These lay health
workers are instrumental in developing and
managing relationships between individuals and
sustaining the level of individual and group
engagement. A growing body of evidence sup-
ports the effectiveness of CHAs and their mal-
leable role in culturally and situationally tailoring
and delivering health messages.®>**%%® CHAs
are uniquely qualified intermediaries who share
distinguished bonds with population members
and possess the ability to recognize cultural
health practices and communicate in the lan-
guage of the people.®* They represent individ-
uals native to their neighborhood, who share
similar socioeconomic, ethnic, and cultural char-
acteristics and are embedded in the social net-
works of the community.®®

Application of the Model to Diabetes
Prevention

The landmark DPP study, a multisite RCT,
was a large-scale research initiative involving
27 clinical centers around the United
States.'® More than 3000 individuals partici-
pated in the study, all of whom were classified
as “prediabetic.”®*°° Participants were randomly
assigned to 1 of 3 groups: metformin (Gluco-
phage), an intensive lifestyle intervention, or
placebo. At the conclusion of the trial, a 58%
reduction in the rate of progression to diabetes
was observed among individuals in the intensive
lifestyle intervention group, compared with 31%
in the metformin assignment.'® Overall, 5% of
individuals in the lifestyle intervention group
developed diabetes, compared with 7.8% and
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11% in the metformin and placebo groups,
respectively.'®!

Given the prevalence of obesity and diabetes
in the United States and their disproportionate
toll in African American and Hispanic com-
munities, the DPP represents an ideal inter-
vention with which to test this new model.
Potential barriers, such as poor diffusion of
knowledge, behavioral impediments, health
care organizations’ focus on acute and episodic
care rather than lifestyle, lack of reimburse-
ment for prevention efforts, and ineffective
public policies, hinder the translation of di-
abetes clinical research to practice. Successful
translational efforts require a multifactorial
approach based on an ecological perspective.
Even under the most optimistic scenarios for
health care reform, clinical settings will not be
able to deliver all that the lifestyle interventions
in the DPP would demand. The mTCT takes
into account the specific barriers to transla-
tional research in each setting or population in
which interventions must be identified and
tailored with input from recipients.®* Effective
prevention and self-care programs cannot be
based solely on medical solutions, but must
include “social support, outreach, consistent fol-
low-up, preventive care, community and family
education and community mobilization.”®® The
mTCT meets these requirements and can be
applied to translate clinical trial-tested method-
ologies for effective diabetes prevention in real-
world clinical and community settings. Although
previous work suggests the potential to apply
CBPR principles to translate an intervention such
as the DPP into one community at a time, the
mTCT indicates how this effort might be made
substantially more efficient and economical,
consolidating the related efforts of many com-
munities into a single initiative.

Role of Prevention Research Centers
The PRCs*® constitute an established network
available to test the mTCT model in diverse
community settings simultaneously and then to
use it for the full range of translational research
needed in public health.*® Congressionally
mandated, originally in 1986, the PRC program
now comprises 32 comprehensive and 5 de-
velopmental centers distributed throughout the
United States.® Located in widely diverse com-
munities, ranging from inner cities to rural
Appalachia, from adolescents to the elderly, the

PRC:s all represent academic—community part-
nerships dedicated to CBPR. The centers are
committed to disease prevention, health promo-
tion, and methodologically robust research. In
allocating funding, the CDC judges and peer
reviews each center for the strength of its
academic—community relationships.

PRCs have the ability to tap into their local
infrastructure, identifying portals through which
a health message can be delivered in a manner
most acceptable to the community in question.
PRCs are particularly well positioned for this
task. Developing a strategy for promoting com-
munity health requires understanding the places
where people live, work, and play, and taking
advantage of community assets.”* In this sense,
portals must be selected on the basis of accessi-
bility and frequency of interaction with the
population.

The application of mTCT to diabetes pre-
vention by a group of PRCs in diverse
communities (Figure 2) is predicated on
a time-honored adage often invoked in public
health practice: “Think globally, act locally.”
For purposes of illustration, the Yale Univer-
sity Prevention Research Center is used as the
hypothetical primary site. Local action at the
primary PRC involves 3 community portals—
churches, clinics, and schools.'”°%"°7 The
combination of these 3 intervention portals
locally is intended to demonstrate their syner-
gistic effects on alleviating the burden of diabetes
in underserved and minority neighborhoods.
Within the local program or focal site of the
primary PRC, community members (church
leaders, educators, community volunteers, etc.)
are identified and trained as CHAs.

The local intervention at the primary site
would occur in tandem with comparable in-
terventions at other sites. Each site would
capture and evaluate the same primary out-
come measures, such as body mass index, diet
quality, physical activity level, and incident
diabetes. Each site would also deliver the same
lifestyle education program based on the DPP;
however, the means of doing so would vary
with community characteristics. The national
network of PRCs encompasses communities as
diverse as predominantly African American or
Hispanic neighborhoods in inner cities, rural
Appalachia, and large Native American tribal
reservations. Of note, the support of PRCs for
such an effort is not entirely hypothetical. Such
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Center network.

an effort has been proposed, and it garnered
support from the PRC Program Office at the
CDC and the enrollment of more than a dozen
PRCs representing such diverse communities
(Yale University PRC, unpublished data). Rele-
vant portals, suitable CHAs, and acceptable
message framing would naturally vary across
this expanse. The mTCT construct would allow
for this variability while preserving consistency
in the functional integrity of the intervention
and evaluation across sites.

In this way, multiple and varied sites would
identify community portals appropriate for the
infrastructure of their targeted population,
translate the message of diabetes prevention in
a culturally sensitive manner, and identify
community members (clinicians, educators,
community health advisors, pastors, tribal
leaders, etc.) who can best convey the health
message to at-risk community members. The
multiplicity and variability of sites also provide
a test of the capability of the intervention to be
taken to scale in a national program.

DISCUSSION

Widespread consensus exists among experts
in disease prevention and health promotion
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that application of the knowledge we already
possess could reduce heart disease rates in the
United States by 80%, diabetes by 90%, and
cancer by more than 30%."° The DPP provides
explicit evidence that lifestyle change can prevent
diabetes in high-risk adults almost twice as
effectively as state-of-the-art pharmacotherapy.
Unlike strictly clinical interventions, however,
lifestyle change requires environmental supports
in real-world settings and a socioecological per-
spective. Clinical trial results related to lifestyle
interventions do not necessarily translate readily
to application in community populations. This
translational impasse has encumbered the
promise of the DPP and is germane to the
potential of lifestyle interventions for chronic
disease prevention and control in general. A
means to overcome this translational impasse is
an urgent priority.

CBPR may be the ideal solution for trans-
lating a public health advance into a single
community, but the community tailoring re-
quired for CBPR to honor fully its principles
largely precludes the uniformity across sites
expected in a multisite RCT. The fixed ele-
ments of a multisite RCT, in turn, largely
preclude site-by-site customization. Tensions in
efforts to reconcile CBPR and RCT methods

are inevitable although not insurmountable.?”
These tensions have been effectively overcome
in single-site interventions, but site-by-site cus-
tomization is a slow, costly, inefficient means

of achieving external validity and advancing
urgent public health goals related to lifestyle and
chronic disease prevention in the population at
large. The mTCT does raise a concern about

a potential dilution of the core principle of CBPR
requiring the full participation of community
partners in all aspects of research, including the
identification of the research priority area, in-
tervention methods, and measures. The mTCT
model, which calls for standardization of certain
methods and measures across sites, admittedly
limits participation or control in at least one
aspect of the research—the essential functional
characteristics of the intervention to be tested.
However, the mTCT is not intended to replace
CBPR where it works. Rather, it is intended to
introduce opportunities for the application of
CBPR approaches into multisite trials that pre-
viously excluded them. Used as intended, the
mTCT should expand the purview of CBPR, not
dilute its principles.

Hawe et al. have suggested the need for
a model that stipulates what is fixed, and what
may vary, across sites when complex inter-
ventions are being conducted.’*®® We have
introduced a research model directly responsive
to that suggestion. The mTCT is intended to
preserve and apply salient principles of CBPR to
customizing intervention delivery (form) while
imposing sufficient site-by-site standardization
of essential functions (e.g, key intervention
components, outcome assessments) so that a sin-
gle intervention trial may efficiently explore
translation into diverse communities.

Where CBPR as currently established would
work without assuming any generalizability of
effects to other communities, there is no need
for the mTCT. It is not intended to replace or
dilute community-specific CBPR. Similarly, if
a standard multisite RCT would work, there
is no need for the mTCT methodology. The
model is offered specifically and exclusively for
those situations in which the next logical step is
to test translation of a clinical advance into
diverse communities—for which neither CBPR
nor RCT methodology is quite right. CBPR
invokes a degree of community customization
that precludes conducting the same trial at
multiple, diverse sites, whereas a conventional
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RCT precludes the necessary community cus-
tomization required to make the intervention
real-world relevant and sustainable. The
mTCT splits the difference—allowing for con-
siderable community customization and re-
specting the shared ownership of academic and
community partners while imposing enough
restrictions to allow for testing of the same
intervention across diverse sites. Hawe et al.
suggested such an approach®*%®; we define it as
a trial methodology in its own right, and cite its
specific utility.

The importance of community-based re-
search is increasingly evident. Previous health
interventions focusing solely on individual risk
factors have failed to produce widespread
change in all population segments leading to
movement toward interventions aimed at health
determinants beyond the individual.”® The so-
ciocultural environment has been recognized
as a key feature of community interventions.”®
Whitelaw et al. suggest that although the core
health problem lies within the individual the
solution is encompassed within the character-
istics of the larger system, which is controlla-
ble, independent, and capable of influencing
the behaviors of community members.”®
The mTCT design recognizes the importance of
the sociocultural environment, and uses its in-
frastructure as a conduit both to learn about,
and to deliver interventions to, individuals,
families, and groups in a community. Because
relevant systems changes are part of the form
that may vary by site, the mTCT defines
systems change as a process (or, as expressed
by Hawe et al., “context evaluation”)68 while
defining the specific health changes of interest in
individuals as an outcome. By examining char-
acteristics of the physical, social, cultural, and
economic environment, researchers can deter-
mine optimal means of locally tailored interven-
tion delivery. Strategically selecting portals
through which to deliver a program should
greatly increase overall effectiveness.

The Social Ecological Model, which provides
an overarching set of theoretical principles for
understanding the interrelations among di-
verse personal and environmental factors in
health and illness, supports a focus on com-
munities.®>"571% A general consensus exists
among experts in public health practice that the
amelioration of the epidemiology of lifestyle-
related chronic diseases will “take a village.”" In
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other words, changing the complex interplay of
biopsychosocial inputs that influence chronic
disease will require altering many features, pro-
grams, policies, and resources in the typical
community. The Stanford Five-City Project is one
example of successful community-focused
research. The project investigated whether
community-wide health education could reduce
stroke and coronary heart disease. After 30 to
64 months of education, significant net reduc-
tions in community averages favoring treatment
occurred in plasma cholesterol levels (2%) and
blood pressure (4%) and resulted in important
decreases in composite total mortality risk
scores and coronary heart disease risk scores.'*?
Because of efforts like the Stanford Five-City
Project, community-wide, multidisciplinary in-
terventions have a strong advocacy.'*®

Developing relationships is one of the
formidable challenges of CBPR. As noted,
the success of CBPR projects depends on the
collaboration between the research team and
community stakeholders at every stage in the
planning, design, and execution of the project.
The mTCT requires that researchers work
across disciplines and levels of political and
social organization to respect the principles of
CBPR while preserving key elements of meth-
odology across potentially diverse community
sites. Developing reciprocal, trusting, and eq-
uitable relationships with communities is a
strategy that should enhance the effectiveness
of interventions delivered within those com-
munities. The PRC program is used in the
illustration of this model because it offers a
nationwide infrastructure of research centers
committed to CBPR with well-established
community partnerships. We acknowledge that
such relationships are found only in select
communities.

The mTCT model provides a standardized
construct for blending the best methods of
multisite RCT's with the important principles of
CBPR. The model can be tested by applying the
same intervention—diabetes prevention based
on the lifestyle arm of the DPP, for example—
across very heterogeneous sites, as offered by
a representative group of PRCs with shared
commitment to diabetes prevention and con-
trol. All sites would commit to the same core
intervention elements and the same outcome
measures as a basis for evaluation, but sites
could deliver the program by diverse means,

through diverse portals. A significant plurality
of PRCs has indicated its readiness, willingness,
and ability to participate in just such a trial
(PRC Directors, Yale University communica-
tion, 2007-2008). Once applied successfully to
one intervention, the method could be adapted
to many others.

Limitations

The mTCT construct has important limita-
tions the most obvious of which is that the
concept we have introduced has not yet
benefited from attempted use in diverse hands.
Should this occur, as hoped, it will doubtless
result in an incremental accumulation of mod-
ifications, variations, and improvements in the
model. In addition, as we have initially pre-
sented, the portal concept places an emphasis
on the multiple means of reaching community
members with interventions; the potential use
of portals as conduits for information flow from
community members to researchers is not
precluded but has not been clearly elaborated.
Certainly, only some communities will be re-
ceptive to the mTCT construct, and only
a subsample of these will enjoy the well-
established academic—community relation-
ships conducive to this work. Communities that
are home to PRCs are likely candidates for
proving the utility of the mTCT construct, but
generalizability to other communities is less
certain. The many requirements for conducting
robust trials and for fidelity to all of the prin-
ciples of CBPR represent potential barriers to
the implementation of the mTCT in any given
site that is not well prepared.

Finally, we concede that our specific focus
here is on the translation of very promising
clinical trials to real-world application in
which well-defined intervention elements
and outcome measures would be established
with a high degree of statistical certainty. In
this context, the role of CBPR is somewhat
limited to the determination of how best to
deliver such interventions and capture such
outcomes in diverse communities. A previ-
ously tested intervention might be what some
communities seek, rather than inventing
homegrown interventions from scratch.
Contextual factors with implications for pre-
ferred intervention methods are also likely to
vary greatly across communities'®*; although
the mTCT requires some concessions in this
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area, the broader implications for CBPR are not
to be ignored.

Implications

Systems-based change can be an important
element of sustainable health promotion at the
community level!°® Because the focus is on
translating clinical or other controlled trial re-
sults—such as those seen in the DPP—into
community health benefit, the emphasis has
been placed on measures of health status in
individuals as the outcomes of interest. This focus
does not ignore the importance of systemic
changes but rather views them as facilitators of
desired health outcomes. The distinction is im-
portant in the context of this article because
the “means to the ends” are the very thing the
mTCT design would allow to vary as warranted
across sites, whereas the essential elements of
RCT-tested interventions and their established
health outcomes in individuals would be fixed.

The mTCT should have utility in translating
seminal clinical trial results into community
context, but it is certainly not a one-size-fits-all
solution to the challenges of community health
promotion research. The mTCT concept ad-
dresses one particular aspect of CBPR—
namely, its application to methodologically
robust trial designs that seek to establish a de-
gree of consistency or generalizability of core
functions of an intervention across sites. By its
very nature CBPR is in potential conflict with
the uniformity across sites expected in multisite
RCTs as it would focus on methods custom-
developed by each community and thus in-
troduce considerable site-by-site variability.
This variability is certainly not a bad thing, nor
even a limitation of CBPR, but it would tend to
preclude a multisite collaboration in which
essential intervention elements are standard-
ized. The mTCT is a “middle path” method that
allows for considerable site-by-site autonomy,
discretion, and scope in varying the form of
interventions so that CBPR principles are hon-
ored while stipulating in advance those aspects
of the study and the intervention not subject to
site-by-site customizing so that requisite ho-
mogeneity and functionality are established.
These characteristics, which should constitute
strength for specific applications, could pro-
duce weaknesses for others.

The ultimate goal of the mTCT is to add to
current research methods a standard construct
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to facilitate translating what can be learned
from well-controlled efficacy trials into what
actually works in diverse, real-world commu-
nities. The hybrid vigor of the mTCT concept
has been achieved episodically to date, but the
key elements of a replicable construct have not
previously been defined. The utility of the
construct should be judged by putting it to the
test and by the degree to which it fulfills its
promise to advance the cause of real-world
health promotion and disease prevention. ®
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