Starting with the proposition that “if we want
more evidence-based practice, we need more
practice-based evidence,” this article (a)
offers questions and guides that practitioners,
program planners, and policy makers can use
to determine the applicability of evidence to
situations and populations other than those in
which the evidence was produced
(generalizability), (b) suggests criteria that
reviewers can use to evaluate external validity
and potential for generalization, and (c) rec-
ommends procedures that practitioners and
program planners can use to adapt evidence-
based interventions and integrate them with
evidence on the population and setting char-
acteristics, theory, and experience into locally
appropriate programs. The development and
application in tandem of such questions,
guides, criteria, and procedures can be a step
toward increasing the relevance of research
for decision making and should support the
creation and reporting of more practice-based
research having high external validity.
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ecent developments in evidence-based medicine and public
health guidelines have made the gap between science and prac-
tice more salient and embarrassing to the health professions and their
sponsoring organizations (Institute of Medicine & Committee on
Quality of Health Care in America, 2001; McGlynn et al., 2003).
Meta-analyses and structured reviews that have produced the guide-
lines for practice from cumulative bodies of research literature have
made it difficult to ignore the strength of evidence (e.g., direct evi-
dence from randomized controlled trials [RCTs]) or specific practices
on one hand, while unveiling on the other the limitations of that evi-
dence (the weight of evidence) in its relevance for many practice situa-
tions. Weight of evidence refers to indirect evidence including non-
experimental data, practitioner experiences, and the cumulative
wisdom derived from systematic analysis of these and an understand-
ing of the situations and populations in which they would be applied
(e.g., Pasick, Hiatt, & Paskett, 2004). Much of the research on which
practice guidelines have been based in the health professions has been
strong on internal validity that provides strength of evidence extended
from Type 1 translation traditions (Ames & McBride, in press), thanks
to the emphasis that has been given to experimental control in the eval-
uation of evidence. These studies have been weak, however, on exter-
nal validity that would add to the weight of evidence as applied to
Type 2 translation of science to the varied circumstances of practice.
Most judicial and regulatory agencies must rest their decisions more
on weight of evidence because no single study involving human
behavior or social change can unequivocally establish causation
(Haack, 2005; Krimsky, 2005; Rohrbach, Grana, & Valente, in press;
Steinberg & Luce, 2005). This commentary on the evidence-based
practice literature examines the relative neglect of external validity
and its consequences for the relevance, generalizability, and applica-
bility of research in typical and varied circumstances of medical and
public health practice. To be clear: Well-controlled efficacy studies
have an important place in determining causation; the problem is that
the current evidence base and evaluation schemes consist almost
entirely of such research and very little “effectiveness” research (Flay,
1986) that attempts to study programs under typical, rather than
optimal conditions (Glasgow, Lichtenstein, & Marcus, 2003).
Two major conclusions emerge from our observations. One is that
some of the energy and resources of the evidence-based practice
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movement needs to be directed toward development and application
of criteria and measures of external validity. The second is that if the
health professions and their sponsors want more widespread and con-
sistent evidence-based practice, they will need to find ways to gener-
ate more practice-based evidence that explicitly addresses external
validity and local realities (Green & Ottoson, 2004). Practice-based
research would produce evidence that more accurately and represen-
tatively reflects the “program-context interactions” (Hawe, Shiell,
Riley, & Gold, 2004) and circumstances in which the results of the
research are expected to be applied. It would do so, of course, with
some trade-off of the experimental control exercised in academically
based research.

THE IMBALANCE IN INTERNAL
AND EXTERNAL VALIDITY

A time-honored, well-developed, and widely accepted tradition of
judging and rating internal validity has transcended the disciplines.
The health professions have internalized the classical five criteria of
Bradford Hill (Hill, 1965), which were based on Koch’s postulates
(Koch, 1882) for proof of causation in biological studies from the 19th
century. These have been reflected more widely across social service
professions, building not just on the biomedical traditions but also
agricultural and educational research where experimentation pre-
dated much of the action research in social and behavioral sciences.
Campbell and Stanley’s (1963) widely used set of “threats to internal
validity” were accompanied by seldom referenced “threats to external
validity.” The focus on internal validity was justified on the grounds
that without internal validity, external validity or generalizability
would be irrelevant or misleading, if not impossible. The rating
schemes of the Canadian Task Force on the Periodic Health Examina-
tion (1979), adopted also by the U.S. Preventive Services Task Force
(1989) concerned themselves almost exclusively with internal valid-
ity. The greater weight given to evidence based on multiple studies
than a single study was the main nod to external validity; however,
even that was justified more on grounds of replicating the results in
similar populations and settings than of representing different popula-
tions and settings. The criteria were adapted by the Community
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Preventive Services Task Force, but with greater concern for external
validity in recognition of the more varied public health circumstances
of practice than clinical variations (Briss, Brownson, Fielding, &
Zaza, 2004; Briss et al., 2000; Green & Kreuter, 2000). Similarly,
reporting standards related to the CONSORT criteria (Mohrer,
Schulz, Altman, & Lepage, 2001), used by the vast majority of medi-
cal and health promotion publications, focus predominantly on inter-
nal validity. Finally, numerous textbooks on research quality have
tended to concern themselves primarily with designs for efficacy stud-
ies rather than effectiveness studies, although the growing field of
evaluation has necessarily given more attention to issues of practice-
based, real-time, ordinary settings (Glasgow, Klesges, Dzewaltowski,
Estabrooks, & Vogt, in press; Green & Lewis, 1984). The use of the
evaluation literature, however, could be strengthened by requiring
systematic reviews and research syntheses to weigh the wider range of
relevant evidence, not just the strongest controlled evaluations, in
drawing inferences about generalizability. It could also be improved
in its external validity with registries or repositories of evaluations
conducted more routinely in more representative settings and
populations. Finally, the application of evidence based on the strength
of evidence and the weight of evidence, could be improved if there
were guidelines for practitioners and decision makers for applying
evidence.

With few exceptions (Cronbach, Glesser, Nanda, & Rajaratnam,
1972; Green, 2001; Leviton, 2001; Shadish, Cook, & Campbell,
2002), the evidence-based health practice literature seems to have lost
focus on external validity. The irony of this seems lost on many of
those who wonder why science has such difficulty achieving applica-
tion and widespread adoption of evidence-based practice (EBP, a term
generally attributed to Archie Cochrane and the Cochrane Collabora-
tion [2004], derivative of their earlier emphasis on evidence-based
medicine). The health field has been the most assiduous in its empha-
sis on EBP and internal validity (e.g., CONSORT, patient outcomes
reporting trial [PORT], National Guideline Clearinghouse; National
Public Health Performance Standards Program, n.d.; Substance
Abuse and Mental Health Services Administration [SAMHSA],
2005). However, similar insistence on evidence-based programs has
now been proposed with the usual emphasis on RCT designs by the
Department of Education (www.eval.org/doe.fedreg.htm; response
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by the American Evaluation Association: www.eval.org/
doestatement.htm; response from the American Education Research
Association: www .eval.org/doeaera.htm).

The purposes of this article are (a) to suggest a preliminary set of
quality criteria for external validity; (b) to pose a set of questions to be
asked of research evidence and guides to be used by practitioners, pol-
icy makers, and others involved in making decisions about applicabil-
ity of research studies to their environment, practice, or population;
and (c) to offer a series of steps in adapting evidence and incorporating
it more systematically with theory, promising practices from related
experiences in similar settings, and indigenous wisdom of those with
firsthand experience in the setting.

WHAT ARE THE QUALITY ISSUES RELATED
TO EXTERNAL VALIDITY IN EFFECTIVENESS
AND DISSEMINATION RESEARCH?

GENERALIZATION THEORY

Cronbach et al. (1972), in their seminal book on generalizabilty
theory, identified different facets across which program effects could
be evaluated. They termed these facets units (e.g., individual patients,
moderator variables, subpopulations), treatments (variations in treat-
ment delivery or modality), occasions (e.g., patterns of maintenance
or relapse over time in response to treatments), and settings (e.g., med-
ical clinics, worksites, schools in which programs are evaluated),
summarized as “utoS.” Table 1 lists the key components of Cronbach
et al.’s generalization theory, and how it relates to more recent Type 2
translation frameworks. This theory also introduced concepts of
robustness, or consistency of effects, across various domains, and of
replication as an important criterion of strength of evidence. Although
Cronbach et al. provided mathematical models for evaluating
generalizability, neither these formulas nor the theory received much
attention until recently when Shadish et al. (2002) incorporated many
of these concepts into their conceptualization of external validity and
causal generalizations. The Shadish et al. approach uses this theory as
the basis to frame and discuss the strengths and limitations of various
experimental (randomized) and quasi-experimental designs (this
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TABLE 1

Relationship Among Different Approaches
to Evaluation of Generalizability

Generalizability Theory PCTs RE-AIM framework
(Cronbach, Glesser, Nanda, (Tunis, Stryer, & (Glasgow, Klesges, Dzewaltowski,
& Rajaratnam, 1972) Clancey, 2003) Bull, & Estabrooks, 2004, Table 2)
Units (u) 1. Representative Reach (individual level)
participants Participation rate
Representativeness
Treatments (t) 2. Investigational RE-AIM framework evaluates single

interventions and
standard of care
Occasions (0) 3. Outcomes across time
that are important to
clinicians, decision
makers, and consumers

Settings (S) 4. Multiple settings

and multicomponent programs and
policies
Effectiveness (individual level)
Effect size
Adverse impacts
Differential subpopulation
response
Maintenance (individual level)
Individual: sustained treatment
response
Adoption (setting & organization
levels)
Participation rate
Representativeness
Implementation (setting & organiza-
tion levels)
Program component delivery
Consistent component delivery
Maintenance (setting level)
Setting: sustained program effec-
tiveness and adaption over time

NOTE: PCTs = practical clinical trials; RE-AIM = reach, effectiveness, adoption, implementa-

tion, and maintenance.

reference is highly recommended for a thoughtful discussion of the
pros and cons of randomization vs. alternative procedures for estab-
lishing experimental or statistical control of potential confounding
variables). The Shadish et al. book is also an excellent example of
balanced emphasis on external and internal validity.

ROBUSTNESS—OR BREADTH OF APPLICATION

Many of the above issues concern the similarity or dissimilarity of
patients, conditions, intervention procedures, settings, and delivery
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characteristics of those in a study to the broader population. This is
precisely the issue that Tunis, Stryer, and Clancy (2003) were con-
cerned about in their article on “practical clinical trials.” They argued
that many practitioners, organizational decision makers (e.g., pur-
chasers), policy makers, and consumers do not find much of the evi-
dence base from highly controlled randomized efficacy trials to be
very relevant to their situation or the concerns that they have. Some may
be lulled by the demand for EBP into a sense that local needs are less
important than a cursory linking of apparent health problems to cook-
book remedies (Hawe, 1996). To remedy these mismatches of evi-
dence and the needs and circumstances that prevail in the “real world,”
Tunis et al. (2003) recommend conducting “practical trials” that have
the characteristics in Table 1. In particular, they called for assessing
outcomes important to decision makers (e.g., cost-effectiveness, qual-
ity of life), and using representative (or at least heterogeneous) sam-
ples of patients and settings. Finally, they recommended evaluating
new treatments against realistic alternative interventions rather than
no treatment or placebo controls.

The Tunis et al. article (2003) discussed important design and mea-
surement elements but did not provide any methods or metrics to eval-
uate the extent to which a study meets their recommendations. The
RE-AIM (reach, effectiveness, adoption, implementation, and main-
tenance) framework of Glasgow and colleagues (Glasgow, 2002;
Glasgow, Vogt, & Boles, 1999; www.re-aim.org) is intended to aid the
planning, conduct, evaluation, and reporting of studies having the
goal of translating research into practice (Dzewaltowski, Estabrooks,
& Glasgow, 2004; Klesges, Estabrooks, Glasgow, & Dzewaltowski,
2005). Table 1 illustrates how the RE-AIM framework relates to
generalizability theory and to the practical clinical trials model. Table
2 provides definitions and evaluation questions related to the RE-AIM
dimensions, each of which is generally assessed on a 0% to 100%
scale.

Reach is a function of the participation rate and the representative-
ness of participants (Glasgow, Klesges, et al., in press). Effectiveness
also has multiple components including the median effect size on pri-
mary outcome(s) (median rather than the mean is used to mitigate the
impact of outliers given the small number of outcomes usually mea-
sured, to avoid undue influence of extreme values); any adverse
impacts on quality of life or other outcomes; and differential impact
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across population subgroups (Glasgow, Klesges, et al., in press), with
special reference to groups identified in health disparities research
(Institute of Medicine, 2003). The RE-AIM framework considers
results not only at the individual level but also at the setting level.
Adoption is a function of the participation rate among settings (e.g.,
organizations, clinics, schools) and the representativeness of these
settings (e.g., do low resource and rural settings participate in rates
equal to other settings?). Implementation includes the median level of
delivery of different components of an intervention, and consistency
of delivery across implementation staff (Glasgow, Nelson, Strycker,
& King, in press). Finally, maintenance refers to long-term effective-
ness at the individual level and to sustainability of a program at the
setting or organizational level.

The RE-AIM model, adapted and expanded from earlier work on
diffusion theory (Rogers, 2003) and health promotion planning
(Green & Kreuter, 1991), has been used with increasing frequency in
recent years to frame evaluation questions and to report on translation
issues (see www.re-aim.org/publications; Eakin, Bull, Glasgow, &
Mason, 2002; Will, Farris, Sanders, Stockmyer, & Finkelstein, 2004).
It has also been helpful in identifying existing gaps in the health pro-
motion evidence base (Glasgow, Klesges, Dzewaltowski, Bull, &
Estabrooks, 2004; Estabrooks, Dzewaltowski, Glasgow, & Klesges,
2002). Ataconceptual level, it is becoming widely accepted that at the
individual level intervention impact is a function of reach multiplied
by effectiveness (Abrams et al., 1996; Prochaska, Velicer, Fava, Rossi,
& Tsoh, 2001; Glasgow, Klesges, et al., in press). However, it is not
entirely straightforward how to form comprehensive indices of either
reach or effectiveness, each of which is composed of multiple ele-
ments. While beyond the scope of this article, Glasgow, Klesges, et al.
(in press) proposed specific procedures to form summary indices of
individual level as well as “setting level” impact, effectiveness, and
efficiency (Glasgow, Nelson, et al., in press; Green & Kreuter, 2005).
Table 1 summarizes how the various models discussed thus far
approach the various issues involved in external validity.

PROGRAM ADAPTATION AND EVOLUTION

A final challenging issue related to dissemination and external
validity concerns the adaptability of programs. Program developers,
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especially if they become vendors of the programs or of training or
materials to accompany the program, are often primarily concerned
with the “fidelity” (Bellg et al., 2004) with which their intervention
protocols are translated into practice. There is merit to this concern, as
there is likely some level beyond which modifications and adaptations
to a protocol result in a program that no longer closely resembles the
original evidence-based protocol and may not be effective. On the
other hand, it is well established that program adopters seldom adopt
or implement a program exactly as it was originally tested. Rather,
there is some degree of reinvention or customization that occurs (Rog-
ers, 2003). From the perspective of community-based participatory
approaches (Israel, Eng, Schulz, & Parker, 2005), this is not only per-
vasive but also generally desirable. Where is the balance between
these two opposing criteria of complete fidelity and complete adapta-
tion or customization to local settings, clientele, resources, and priori-
ties? There is presently no consensus on this issue (see, e.g., the
debates surrounding the national evaluation of the Fighting Back
community programs in substance abuse prevention; Green &
Kreuter, 2002); however, we suggest that the solution may lie in the
specification and documentation of (a) a limited set of key compo-
nents or principles of an evidence-based program (Ory, Evashwick,
Glasgow, & Sharkey, 2005), (b) the range of permissible adaptations
that still retains the essential elements of the original efficacy-tested
intervention (Castro, Barrera, & Martinez, 2004), and (c) justifica-
tions of theory-driven and experience-driven deviations (e.g., weight
of evidence) from evidence-based recommendations, as related to
moderating variables and history in the local situation. A given adap-
tation could then be rated to the extent that it implemented such key
components and made “appropriate” adaptations versus those of
unknown or nonrecommended methods. These principles apply most
comfortably when the intervention is a discreet, contained service or
professional action, such as a medicine, a vaccine, or a specific mes-
sage as part of a counseling session. They become more difficult to
apply when the intervention is a complex program made up of many
discrete interventions, such as the full range of interventions required
to predispose, enable, and reinforce a set of behavioral and environ-
mental determinants of a specific health outcome (as in the
PRECEDE-PROCEED model; Green & Kreuter, 2005; or the chronic
illness care model; Glasgow, Orleans, Wagner, Curry, & Solberg,



136 Evaluation & the Health Professions / March 2006

2001; Wagner, 1998). These difficulties are addressed in the final sec-
tions of this article with specific elaborations on the adaptation process
using theory, expert opinion, and local participation in the process. We
seek, in short, a “best process” of program planning to complement
“best practices.”

EXTERNAL VALIDITY QUALITY RATING CRITERIA

To help address the relative dearth of criteria and standards related
to external validity and potential for implementation, we propose a set
of six specific ratings, under the three headings of reach and represen-
tativeness, implementation and consistency of effects, and mainte-
nance and institutionalization (see Table 3). We further recommend
that these criteria, or a similar set of quality ratings, be added to or
used in addition to existing guidelines and rating scales such as
CONSORT (Mohrer et al., 2001); critique by Gross, Mallory, Heiat,
& Krumholz (2002); TREND (Des Jarlais, Lyles, Crepaz, & TREND
Group, 2004); critique by Dzewaltowski, Estabrooks, Klesges, &
Glasgow (2004); the Jadad scale (Jadad et al., 1996); and used by
review groups such as AHRQ Evidence-Based Practice Centers
(Agency for Health Research and Quality, 2005); Cochrane reviewers
(Jackson, Waters, & The Guidelines for Systematic Reviews, 2004);
the U.S. Preventive Services Task Force (1989, 1996) and the Com-
munity Preventive Services Guides reviewers (Briss et al., 2004). To
our knowledge, only the Community Guide (Truman et al., 2000;
Zaza et al. & Task Force on Community Preventive Services, 2000)
currently considers many of these issues, and their external validity
criteria are often necessarily subjective in the absence of specific
criteria such as those suggested below.

REACH AND REPRESENTATIVENESS CRITERIA

1. Participation: Are there analyses of the participation rate among
potential (a) settings, (b) delivery staff, and (c) patients (consumers)?
These criteria provide a rough index of the potential public health or
larger population impact of a program when it is taken to scale,
assuming that eligibility and exclusion criteria are specified at each of
these levels.
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TABLE 3

Proposed Quality Rating Criteria for External Validity

1L

III.

Iv.

Reach and representativeness

A.

B.

Participation: Are there analyses of the participation rate among potential
(a) settings, (b) delivery staff, and (c) patients (consumers)?

Target audience: Is the intended target audience stated for adoption (at the
intended settings such as worksites, medical offices, etc.) and application
(at the individual level)?

Representativeness—Settings: Are comparisons made of the similarity of
settings in study to the intended target audience of program settings—or
to those settings that decline to participate?
Representativenes—Individuals: Are analyses conducted of the similarity
and differences between patients, consumers, or other subjects who par-
ticipate versus either those who decline, or the intended target audience?

Program or policy implementation and adaptation

A.

B.

C.

D.

Consistent implementation: Are data presented on level and quality of
implementation of different program components?

Staff expertise: Are data presented on the level of training or experience
required to deliver the program or quality of implementation by different
types of staff?

Program adaptation: Is information reported on the extent to which differ-
ent settings modified or adapted the program to fit their setting?
Mechanisms: Are data reported on the process(es) or mediating variables
through which the program or policy achieved its effects?

Outcomes for decision making

A.

B.

E.

Significance: Are outcomes reported in a way that can be compared to
either clinical guidelines or public health goals?

Adverse consequences: Do the outcomes reported include quality of life
or potential negative outcomes?

Moderators: Are there any analyses of moderator effects—including of
different subgroups of participants and types of intervention staff—to
assess robustness versus specificity of effects?

Sensitivity: Are there any sensitivity analyses to assess dose-response
effects, threshold level, or point of diminishing returns on the resources
expended?

Costs: Are data on the costs presented? If so, are standard economic or
accounting methods used to fully account for costs?

Maintenance and institutionalization

A.

B.

Long-term effects: Are data reported on longer term effects, at least 12
months following treatment?

Institutionalization: Are data reported on the sustainability (or
reinvention or evolution) of program implementation at least 12 months
after the formal evaluation?

Attrition: Are data on attrition by condition reported, and are analyses
conducted of the representativeness of those who drop out?
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2. Target audience: Is the intended target audience stated for adoption
(at the intended settings such as worksites, medical offices, etc.) and
application (at the individual level)? Without an explicit statement of
the intended target audience(s), it is difficult, if not impossible, to
evaluate the representativeness of participants in a study. If the targets
are stated, then the next two questions should be answered.

3. Representativeness—Settings: Are comparisons made of the similar-
ity of settings in the study to the intended target audience of program
settings—or to those settings whose authorities declined to have their
settings included in the current study?

4. Representativeness—Individuals: Are analyses conducted of the
similarity and differences between patients, consumers, or other
respondents who participate versus either those who decline or the
intended target audience?

These measures of representativeness allow evaluation of the
extent to which those most in need of program services are included in
the studies of the program. Although there are a large number of
potential characteristics on which study participants can be compared
to other samples, we recommend the following as a feasible and rela-
tively low burden set of variables: age, gender, education, income,
race and ethnicity, number or type of medical conditions, health liter-
acy, and status on the particular condition or problem being studied (it
is recognized that the last two variables may be more challenging to
collect but are recommended because of their established relevance to
outcomes (Institute of Medicine, 1999, 2004). At the setting level,
characteristics to be reported vary depending on the type of program
(e.g., worksite vs. health clinic vs. school) but should include size,
urban versus rural setting, availability of needed resources, and level
of need of clients served (or type of employees), and strength of the
commitment of management to the program. Depending on the
intended range of generalization or exportation, ratings might also be
added on program service array, linkage to other health or human ser-
vices that a program does not offer, and fiscal environment (e.g., payer
mix, local economy). Even practice-based research networks sup-
ported by innovative federal and foundation funding to address some
of the issues of generalizability have come under criticism for their
representativeness of the universe of local, state, and regional practice
settings (Norquist, 2001).



Green, Glasgow / ISSUES IN TRANSLATION METHODOLOGY 139

IMPLEMENTATION AND CONSISTENCY OF EFFECTS

1. Program or policy implementation and adaptation

a. Consistent implementation: Are data presented on the level and
quality of implementation of major intervention components?

b. Staff expertise: Are data presented on the level of training or expe-
rience required to deliver the program, or on the quality of imple-
mentation by different types of staff?

c. Program adaptation: Is information reported on the extent to which
different settings modified or adapted the program to fit different
types of population groups or individuals (Brook & Lohr, 1985)?

d. Mechanisms: Are data reported on the process(es) or mediating
variables through which the program or policy achieved its
effects?

One of the most common reasons that programs fail when applied
in community settings is that they are not implemented with the same
level of skill or consistency as in the controlled trials documenting
program efficacy (Basch, Sliepcevich, & Gold, 1985). There are many
reasons for this including the fact that in efficacy studies the interven-
tion staff often have unusually high levels of training, expertise, or
supervision, or they are employed solely to deliver the intervention
being evaluated rather than having multiple competing responsibili-
ties (Stange, Woolf, & Gjeltema, 2002). Therefore, it is important to
document the extent to which different program components are
delivered, and the level of training or skill required to implement the
program successfully.

We purposefully use the term implementation rather than fidelity
(Bellg et al., 2004) to communicate that modifications to a protocol
may be either problematic or advantageous. The issue of program
adaptation or customization to fit local needs, situations, and prefer-
ences is discussed below; however, when reporting on a previously
developed program, it is important to document how the program was
modified and evolved over time (Rotheram-Borus & Flannery, 2004).
In community settings, a program is almost always adapted or “re-
invented” to address local concerns and resources.

2. Outcomes for decision making:
a. Significance: Are outcomes reported in a way that can be com-
pared to either clinical guidelines (Tinetti, Bogardus, & Agostini,
2004; Walter, Davidowitz, Heineken, & Covinsky, 2004) or public
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health goals or guidelines (U.S. Department of Health and Human
Services, 2000; Briss, Brownson, Fielding, & Zaza, 2004)?

b. Adverse consequences: Do the outcomes reported include quality-
of-life or potential negative outcomes?

c. Moderators: Are there any analyses of moderator effects—includ-
ing of different types of intervention staff—to assess robustness
versus specificity of effects?

d. Sensitivity: Are there any sensitivity analyses to assess dose-
response effects, threshold level, or point of diminishing returns
on the resources expended?

The recommended criteria above allow readers to go beyond the
primary outcomes of a particular study to evaluate the potential public
health relevance of program results, especially when combined with
information on program reach and adoption. Quality of life (Kaplan,
2003) is ameasure of ultimate impact and can provide a common met-
ric for comparing different programs for different target problems by
comparing their impact on health-related quality of life (Ware &
Kosinski, 2001). As documented in the Institute of Medicine report
(1999) on medical errors, there are also often unintended conse-
quences of health care interventions. One of the most likely unin-
tended consequences of health promotion interventions focused on a
given issue (e.g., stopping smoking) may be negative impacts on or
decreased attention to other important health behaviors (e.g., obesity
rates or eating patterns). Finally, the issue of moderator effects is
important to determine if programs are successful with segments of
the population most in need of assistance, and whether the character-
istics of these priority target populations moderate the relationship
between the tested intervention and the outcomes. In particular, to
achieve national goals of reducing or eliminating health disparities,
we need to evaluate program impact along these and related
dimensions such as health literacy.

e. Realistic cost: Are data on the costs presented? If so, are standard
economic or accounting methods used to fully account for costs?

Economic issues, including cost, are some of the first questions that
potential program adoptees have when considering new alternatives,
and are of vital importance to decision-making bodies such as busi-
nesses, health departments, or Centers for Medicare and Medicaid. At
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minimum, program costs should be reported, using standard accepted
methods (Gold, Siegel, Russell, & Weinstein, 2003) so that programs
are compared on a level playing field. We encourage reporting of more
detailed economic outcomes such as cost-effectiveness or cost utility
results but realize that such more sophisticated analyses may be
beyond the resources of some projects.

MAINTENANCE AND INSTITUTIONALIZATION

1. Long-term effects: Are data reported on longer term effects, at least
12 months following treatment?

2. Institutionalization: Are data reported on the sustainability (or
reinvention or evolution) of program implementation at least 12
months after the formal evaluation?

3. Attrition: Are data on attrition by condition reported, and are analyses
conducted of the representativeness of those who dropout?

The literature indicates that programs that have initially large effects
are not necessarily equally successful long term (Orleans, 2000) or
institutionalized by the organizations conducting them. In addition, in
community settings, many factors besides effect size affect decisions
to continue a program following an initial trial. To have lasting public
health benefit, programs need to have longer term benefits for partici-
pants, and to be continued over time by program sponsors.

These criteria are of value individually; however, the next step in
elevating the importance of such external validity criteria should be to
evaluate the use of all 16 items as a scale, and to demonstrate the reli-
ability and usefulness of the scale. External validity of studies pur-
ported to guide best practices is partly a matter of generalizability to
many situations and populations (also referred to above as robust-
ness). External validity for the practitioner or program planner who
would adopt the practice recommended by previous research, how-
ever, is conversely a matter of its particular relevance to the local set-
ting, population, and circumstances. Generalizability or robustness
often does not encompass a particular combination of population, set-
ting, and circumstances. The impossibility of ever having sufficient
numbers of studies to cover all the combinations of settings, popula-
tions, and circumstances calls on theory, experience, and local data
and wisdom to fill the gaps in external evidence. The blending of these
into a sensible interpretation of evidence for one’s local purposes is a
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combination of science and the art of practice but can be made more
systematic by the strategic combination of experimental evidence
with local surveillance evidence, theory, professional judgment, and
participatory planning with those who have local experience.

ALIGNMENT OF PRIORITY DETERMINANTS
WITH PROGRAM COMPONENTS

Two levels of alignment are suggested by the RE-AIM model
(Glasgow et al., 2004) and by the PRECEDE-PROCEED model
(Green & Kreuter, 2005). PRECEDE refers to predisposing, reinforc-
ing, and enabling constructs in ecological diagnosis and evaluation,
and PROCEED refers to policy, regulatory, and organizational con-
structs in educational and ecological development. Itis a generic logic
model suggesting causal priorities for the focus of diagnostic baseline
studies for planning and evaluating programs, and a procedural model
for the specific order of assessments that should precede the selection
of interventions and the alignment of interventions with the ecological
levels of organization. Figure 1 suggests the levels of intervention, and
Figure 2 illustrates the relationships among the various types of evi-
dence and theory used to complement and fill gaps in the evidence
derived from more or less generalizable experimental evidence from
other places.

One level of alignment is at the institutional or organizational level
of adoption of the intervention, the other is at the individual level of
implementation. Program components must be aligned with levels of
policy, regulatory, or organizational change needed from groups of
individuals representing organizations or whole communities (which
may be states, provinces, or even countries). This is an ecological
alignment. It sets the stage for putting the program into the broader
environmental context in which the change must occur, and it recog-
nizes the interdependence of levels in a social system. Each subsystem
(such as a group of practitioners or a family) relates to a larger system
(such as an organization or community), and each system depends for
its maintenance on multiple subsystems. The program components at
the higher levels might be changing the nonsmoking policies in a
building, the food choices in vending machines of a school, and
the carpooling lanes on a commuter’s highway. These examples of
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*Based on Simons-Morton, Greene, & Gottlieb (1995).

Figure 1: Levels of Intervention Constituting Programs to Effect More Complex Behav-
ioral, Environmental, or Social Changes in Support of Specific Health Outcomes
in Populations (Adapted From Simons-Morton et al., 1989; Simons-Morton,
Parcel, & O’Hara, 1988; as adapted for Green & Kreuter, 2005)

organizational and environmental changes can have secondary or eco-
logical effects on the behavior of large numbers of people without
necessarily trying to persuade their change through direct communi-
cation. These elements of a program operate primarily through
enabling factors for environmental change to predispose, enable, and
reinforce, in turn, behavioral change in whole populations, or reduced
exposure to environmental risks that could have a direct effect on the
health of the population. This contextualization process is one of the
tasks of putting evidence from another setting or environment into the
local setting and population circumstances.

Evidence on such ecological interventions is less likely to pass the
internal validity screen in systematic reviews that lead to “best prac-
tice” guidelines because they can seldom be studied with randomized
designs. The evidence of the effectiveness of such broad, ecological
interventions, however, will tend to have greater external validity and
be more persuasive to planners and policy makers, insofar as they
achieve similar effects in multiple jurisdictions and have more pervasive
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Uses of Evidence & Theory in Population-Based,
Diagnostic, Planning, & Evaluation Models
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Figure 2: Sequence of Planning Process in Which Evidence From Various Sources Are
Combined to Achieve Optimum Relevance to the Local Setting and Population,
Grounding in Evidence From More or Less Generalizable Research, and Con-
tinuous Evaluation of the Fit With Local Needs and Circumstances (Green &
Kreuter, 2005, fig 5-1)

benefits (Hawe, Noort, King, & Jordens, 1997). The influence of the
California and Massachusetts comprehensive tobacco control programs
and some of their components such as the increased cigarette taxes are
examples of widely acknowledged and emulated interventions that
were more influential on the adoption of policies by other states than
were prior attempts to mount more rigorously controlled community
trials (Pentz, Jasuja, Rohrbach, Sussman, & Bardo, in press).

At the more individual, behavioral, family, or other microlevels of
social systems, the task of alignment is between specific predisposing,
enabling, or reinforcing factors and the more specific program com-
ponents, interventions, or methods for which evidence of their effec-
tiveness has been derived from previous research that has greater
internal validity but less external validity. The need to bring theory,
experience, and professional and community judgment to bear on
interpreting evidence from afar as it pertains to local settings, popula-
tions, and circumstances arises particularly at this level.
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INTERVENTION MATCHING, MAPPING,
POOLING, AND PATCHING

Several alignments of evidence with circumstances and popula-
tions are required. The first (a) is to match the ecological levels of the
target setting with evidence for needs and changeability for each level
from community or organizational to practitioner or individual at risk,
and evidence of variable rates of uptake for each major category of
organization or individual in response to different interventions; (b)
then using theories to map specific interventions from prior research
and practice to specific predisposing, enabling, and reinforcing fac-
tors that are theorized to determine the needs and change process, and
(c) a pooling of prior interventions and community-preferred inter-
ventions that might have less evidence to support them, but that might
be needed to patch or fill gaps in the evidence-based “best practices.”
The terms match, map, pool, and patch align roughly with the plan-
ning models or procedures that use these terms as acronyms or analo-
gies (see Simons-Morton et al., 1988, for the MATCH model;
Bartholomew, Parcel, Kok, & Gottlieb, 2001, for the Intervention
Mapping process; D’Onofrio, 2001, and Sussman, 2001, for the pool-
ing and warehousing process; and Green & Kreuter, 2005, pp. 203-
204, for the PATCH model).

THE ECOLOGICAL LEVEL OF MATCHING

The ecological approach calls first for a matching of types of inter-
ventions with the level at which, or channels and settings through
which, they can have their effects—community (including homes,
restaurants, other public or commercial places, and mass media),
schools, worksites, and health care institutions, and subsystem levels
of informal groups—neighborhoods, families, and individuals. We
use the term matching for this level of alignment because a cogent
model for aligning interventions or program components with ecolog-
ical levels is called MATCH, for Multilevel Approach to Community
Health. It emerged as ecological approaches saw a renaissance in pub-
lic health and health promotion, bringing renewed interest in environ-
mental risk conditions after a period of highly focused research and
development on individual risk factors (Green, Richard, & Potvin,
1996; McLeroy, Bibeau, Steckler, & Glanz, 1988; Stokols, 1992).
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Mediating and Moderating

Variables
Mediator
Intervention | ¥ — Outcome
or Program Variable(s)
T Mediator T
Moderator Moderator

Figure 3: Mediating Variables, as the Causal, Intermediate Changes Through Which
Interventions or Programs Can Affect Outcomes, Are Moderated in Their
Response to Interventions and in Their Impact on Outcomes by the Character-
istics of the Persons, Settings, or Circumstances of the Intervention

Whether the ecological moniker was real or metaphorical (Trickett &
Mitchell, 1992), it has taken firm hold in the community intervention
and public health fields.

THE USE OF THEORY TO MAP MEDIATING
AND MODERATING VARIABLES

The empirical evidence will never cover all the combinations of
interventions, mediating variables at which they are targeted to influ-
ence the desired outcomes, and moderating variables in the character-
istics of the setting, population, and circumstances that influence the
relationships between interventions, mediating and outcome vari-
ables (see Figure 3). Theory comes to the rescue of the program plan-
ner in mapping the evidence specific to the mediating links and the
population and setting characteristics at hand and in filling gaps in the
setting-specific evidence with extrapolations from similar settings
and their population-problem-circumstance configurations (Poland
& Green, 2000; Sussman, 2001). Intervention mapping was the term
coined by Bartholomew et al. (2001) to identify a set of specific steps
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the program planner can follow to get from evidence to intervention
using theory to fill gaps in evidence, and to query the evidence for its
relevance to the situation and population for which a program is being
planned.

POOLING AND PATCHING PRIOR AND EXISTING INTERVENTIONS

Even in the absence of published evidence, a program-planning
effort inevitably addresses a health problem that someone, somewhere,
has tried to solve before. Other attempts elsewhere and in the very set-
ting of the new planning effort should be considered a source of tacit
knowledge to be reviewed and pooled from the best experience of
prior attempts to address the problem. Professionals typically tap into
their professional networks by telephone, meetings, and the Internet.
D’Onofrio (2001) observed, however, that “to date, no systematic pro-
cedures have been suggested for accomplishing this task as part of the
program-planning process” (p. 158). She presented a set of specific
procedures for the planner or practitioner to follow in identifying prior
interventions from which ideas, inspiration, and insight can be drawn,
and bad ideas discarded, which she refers to as pooling. Schorr (1997)
presented a case for more reliance on replication of model programs
and less dependence on the plodding pace of randomized trials to
educe “best practices” (pp. 60-64).

Existing programs and experience with related activities in a com-
munity can also be a source of even richer information than prior inter-
ventions conducted elsewhere because they are indigenous to the
community or setting and were designed with the same population
and more similar circumstances than most prior interventions. Here is
where the PATCH (Planned Approach to Community Health) adapta-
tion of PRECEDE-PROCEED offered a useful existing community
programs and policies matrix and downloadable checklist available
online (Centers for Disease Control, 2001).

CONCLUSIONS AND RECOMMENDATIONS

This article sought to identify some points of convergence of the
“bottom-up” methods of planners and practitioners in judging the rel-
evance of studies for their local situation and the “top-down” criteria
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that apply to judging the external validity of studies at large, without
reference to specific local situations. Some criteria on the two sides
converge, such as noting the representativeness or the characteristics
of respondents included in the studies used to infer “best practices.”
Other criteria do not converge, largely because the evidence available
is necessarily limited and inevitably leaves local practitioners and pro-
gram planners to fill the gaps in evidence. Some of these gaps are in
relation to the ecological levels to which the evidence does and does
not apply, and the setting and population characteristics and circum-
stances. For these gaps, the practitioner or program planner must turn
(a) to theory to generalize from existing evidence in health and other
fields to the local circumstances they face; (b) to experience of other
practitioners and planners dealing with similar populations, prob-
lems, and circumstances; and (c) to indigenous wisdom of those who
are stakeholders and have the best intuitive understanding and
familiarity with the local population and circumstances.

We recommend, then, the continued development and formaliza-
tion of the practitioner-planner procedures for reviewing and filling
gaps in the evidence, and of the criteria for judging the generaliz-
ability or external validity of studies. These would not displace the cri-
teria of internal validity that should continue to guide the metareviews
of evidence as a first screen because without internal validity, there
can be no external validity. However, with greater attention to the
issues of external validity and practice-based research to enhance the
relevance to particular settings, populations, and circumstances, the
credibility of evidence-based ‘“best practices” will grow, and the
application and appropriate adaptation of them will lead to better
programs and practice.
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