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Despite a growing literature documenting pre-
vention and health promotion interventions
that have proven successful in well-controlled
research, few of these interventions are consis-
tently implemented in applied settings. This is
true across preventive counseling services for
numerous target behaviors, including tobacco
use, dietary change, physical activity, and
behavioral health issues (e.g.. alcohol use, de-
pression). Several recent reviews and meta-

analyses have documented this gap, "~ and the
task forces on both clinical preventive services
and communily preventive services have noted

that in several areas there is insufficient ap-

ailable 1o make recommenda-
-2

plied evidence 2

n,

Most of the Healthy People

and the eve
1y ?Qowle 7010

fions at present. ?
2000 objectives® were not me
more ambitious goals in Health
are similarly unlikely to be met without signifi-
cant changes in the status quo.”® To meet these
challenges, we will need io have substantially
more demonstrations of how to effectively im-
plement recommendations in typical settings
and in locations serving minority, low-income,
and rural populations facing health disparities.
This situation is not unique to preventive in-
terventions, as strikingly documented in the re-
cent Institute of Medicine report Crossing the
Chasm,® which summarizes the similar state of
affairs regarding many medical and disease
management interventions. For example, there
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is increasing consensus on evidence-based
diabetes management practices to prevent
complications and on the importance and cost-
effectiveness of these practices.'” However,
these recommendations—and especially those
relaied to lifestyle counseling and behavicral
issues—are poorly implemented in practice."' ™"
This gap between research and practice is

the result of several inferacting factors, includ-

ing hmmd time and resources of practition-

% Jack of feedback

and incentives for use of evidence-based

practices, and inadequate infrastructure and
8,16

systems organization to support translation

In this article, we focus on another reason for

the slow and incomplete transiation of re-

search findings inio praciice: the logic and as-

sumptions behind the design of efficacy and

effectiveness research trials.

Many of the methods used in current pre-

vention science are based on 2 influential pa-
pers published in the 1980s: Greenwald and
Cullen’s” description of the phases of cancer
control research and Flay’s analysis of efficacy
and effectiveness research.”® Both papers ar-
gued for a logical progression of research de-
signs through which promising intervention
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ideas should proceed. These papers had many
positive effects in helping to establish preven-
tion research and enhancing acceptability
among other disciplines. However, they may
also have had an important and inadvertent
negative consequence that derives from the
assumption that the best candidates for effec-
tiveness studies—and later dissemination—are
interventions that prove successiul in certain
types of efficacy research. We argue that this
assumption, or at least the way in which it has
been operationalized over the past 15 years,
has often led to interventions that have low
probability of success in real-world settings.
To understand this point, it is necessary first
to briefly review the seminal papers by Flay®®
and Greenwald and Cullen.” Efficacy trials are
defined by Flay as a test of whether & “pro-
gram does more good than harm when deliv-
ered under optimum conditions.”**®*%) Efi-
cacy irials are characterized by strong control
in that a standardized program :is delivered in

e ,.
i

to the strict standardization of effic

cy tria Jq

e {or negative) effect can be d

; POS

ited to the intervention being studied.

ectiveness trials are defined as a test of
hether a “program does more good than
harm when delivered under real-world condi-

»18(p T
B35 They typically standardize avail-

tions.
ability and access among a defined popula-
tion while allowing implementation and levels
of participation to vary on the basis of real-
world conditions. The primary goal of an ef-
fectiveness trial is to determine whether an
intervention works among a broadly defined
population. Effectiveness trials that result in
no change may be the result of a lack of
proper implementation or weak acceptance or
adherence by participants. '

Greenwald and Cullen”” proposed 5 phases
of intervention research presumed to unfold in
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a sequential fashion. This continuum begins
with Phase I research to formulate and develop
intervention hypotheses for future study. Phase
1T studies develop methodologies that can be

“used in future efficacy or effectiveness studies.
Phase 111 (efficacy) studies test intervention hy-
potheses, using methods that have been tested
in Phase 11. Thus, Phase 111 studies are de-
signed to test interventions for efficacy, with an
emphasis on internal validity, the purpose of
which is to establish a causal link between the
intervention and outcomes. Given this empha-
sis on internal control, Greenwald and Cullen
note that Phase 11 studies can be conducted in
settings and with samples that will “optimize in-
terpretation of efficacy.” including study sam- -
ples that may be more homogeneous than the
ultimate target population, and settings that will
maximize management of and control over the
research process.

The main objective of Phase 1V (effective-
ness) studies is to measure the impact of an in-
tervention when it is tested within a population
that is representative of the intended target au-
dience. Given that Phase IV studies should
yield results that are generalizable, there is also
the presumption that the context and setting
for delivering the intervention should likewise
be generalizable to the intended program

users. in Phase V studies, effective Phase IV in-
terventions are translated into large-scele dem-
onstration projects. The major concern is im-
plementation fidelity of an intervention that
will now be introduced within even broader
|

populations, including entire communities. This

final phase (dissemination research), where col-
laboration and coor

munity partners is likely to receive even
g J

nation with various com-

greater attention, is intended to provide the

necessary data and experience io move inter-

currently find ourselves in a situation in which
we have many small-scale efficacy studies of
unknown generalizability and few successful ef-
fectiveness trials.”* In particular, we know
very little about the representativeness of par-
ticipanis, settings, or intervention agents partici-
pating in health promotion research."”

Although the National Cancer Institute no
longer emphasizes this linear “phases of re-
search” model>*?* the model was extremely
influential in guiding an entire generation of
research; many researchers, reviewers, and
editors still use this framework when design-
ing, funding, and evaluating research—and in
deciding what types of studies are needed to
advance a given area. Similar phase models
are influential in evaluating prevention effec-
tiveness®” and in developing drug therapies.
In the remainder of this article, we discuss
how this well-intentioned and logical phase of
research paradigm may have fallen short of
its intended goal, and propose approaches to
remedy the present situation.

Our primary thesis is that this “trickle-
down” model of how to translate research
into practice—namely, that the optimal way to
develop disseminable interventions is to
progress from efficacy studies to effectiveness
trials to dissemination projects—is inherently

flawed, or at lea ete. We posit that

given the respective cultures, values, and
methodological traditions that have devel-

oped within efficacy versus population-based
effectiveness research, it is highly

unlikely

26,27 D .

Dimmensions for Program £

Efficacy Studies

that interventions that are successful in effi-
cacy studies will do well in effectiveness stud-
ies, or in real-world applications.

Table 1 summarizes the key characteristics
of well-designed efficacy and effectiveness tri-
als, using the RE-AIM evaluation frame-
work.2*?" This model for evaluating interven-
tions is intended to refocus priorities on
public health issues, and it gives balanced em-
phasis to internal and external validity (see
hitp://www.re-aim.org). RE-AIM is an acro-
nym for Reach, Efficacy or Effectiveness (de-
pending on the stage of research), Adoption,
Implementation, and Maintenance.

Reach refers to the participation rate among
those approached and the representativeness
of participants. Factors determining reach are
the size and characteristics of the potential au-
dience and the barriers to participation (e.g,
cost, social and environmental context, neces-
sary referrals, transportation, and inconven-
ience). Efficacy or effectiveness pertains to the
impact of an intervention on specified out-
come criteria and includes measures of poten-
tial negative outcomes as well as intended re-
sults (as recommended by Flay,” but seldom
collected)*®*® (D, A. Dzewaliowski et al., un-
published data, 2002). Adoption operates at
the setting level and concerns the percentage
ativeness of organi

iten extensively on adeption
and dissemination issues. Factors associaied

with adeption include political and cultural {3,

Effectiveness Studies

ventions into public health service programs at Reach Homogeneous, highly motivated sample; Broad, heterogeneous, representative sample;
the national, regional, state, and local levels.
Greenwald and Cullen specifically advocated

that intervention research unfold in a system-

exclude those with complications, often use @ defined population
other comorbid problems
Efficacy or

Intensive, specialized interventions that Brief, feasible interventions not requiring great

atic fashion, building on and extending the effectiveness attempt to maximize effect size; very expertise; adaptable to setting; randomized,
body of science accumulated in previous
phases. By explicitly defining the difference be-

tween Phase I1I and Phase IV research as being

standardized; randomized designs time series, or quasi-experimental designs

Adoption Usually 1 setting to reduce variability; settings Appeal to and work in multiple settings; able

vith many resources and expert staff to be adapted to fil setting

an emphasis on internal control versus repre- Implementation Implemented by research staff closely Implemented by variety of different staff with
sentativeness, both Flay and Greenwald and
Cullen assumed that successful Phase 111 trials Mainienance and
would lead naturally to Phase IV trials. Unfor- cost

tunately, this has not occurred."*° Instead, we

following specific protocol competing demands, using adapted protocol

Few or no issues; focus on individual level. Major issues; setting-level maintenance is as

important as individual-level maintenance
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cost, level of resources and expertise required,
and how similar a proposed service is to cur-
rent practices of an organization. Implementa-
ton refers to intervention integrity. or the
quality and consistency of delivery. Finally,
maintenance operates at both the individual
and the setting or organizational level. At the
individual level, maintenance refers to how
well behavior changes hold up in the long
term. At the setting level, it refers to the ex-
tent to which a treatment or practice becomes
mnstitutionalized in an organization.

Table 1 summarizes how the RE-AIM di-
mensions apply to the efficacy—effectiveness
distinction. Efficacy trials typically limit reach
by seeking motivated, homogeneous partici-
pants with minimal or no complications or co-
morbidities. The considerable degree of initial
screening for eligibility inherently limits the
reach of an efficacy trial. Adoption is often
treated as a nonissue for efficacy trials so long
as at least one or, in some trials, a few set-
tings are willing to participate. For effective-
ness trials, reach is usually higher because
participants are drawn from a broad and “de-
fined” population. Adoption is critical because
the settings need to commit their own re-

sources and expect the intervention to “fit”

W

ith existing procedures.
Implementation in an efficacy trial is usually

accomplished by research staff following a

wdardized protocol, whereas in an effective-

55 {rial, regular stafl with many competing
demands on their time must implement the in-

iervention. While such staif are also guided by

tocol, adherence is likely to be more vari-

' Because they are implemenied by re-
search staff, efficacy interventions are often
more complex and intensive than effectiveness

_interventions. Mainienance is usually a nonis-
sue for efficacy irials at the setting level; it is

I

expected that the intervention will cease when
final assessments are completed and research
staff depart. Since effectiveness trials are in-
iended to represent typical setting conditions, it
is hoped that the intervention will be main-
tained, assuming there are positive results.

We conclude that the characteristics that
cause an intervention to be successful in effi-
cacy research (e.g., intensive, complex, highly
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standardized) are fundamentally different
from, and often at odds with, programs that
succeed in population-based effectiveness set-
tings (e.g., having broad appeal, being adapt-
able for both participants and intervention

agents). If this is the case, then the “system” of

moving from research to usual service pro-
grams, to which we have subscribed. may be
broken and may need to be substaniially
modified.

Why does this linear progression of re-
search, which is analogous to the steps used
successfully to evaluate and bring pharma-
ceuticals to market, seem to fail with behav-
ioral and health promotion research? One
contextual factor is that, before trials, phar-
maceutical companies invest considerable
time and money establishing that the drug af-
fects relevant biological mediators to a much
greater extent than behavioral researchers in-
vest in showing that their interventions affect
psychosocial mediators. Granted, industry
has vastly more resources. But we suggest
that key differences also reside in the nature
of the interventions.

Standard medical interventions (e.g., drugs
or swrgery) are presumed to be robust, readily
transferable from setting to setting, and to
work approximately equally across broad caie-
gories of patients. Clinicians exercise discretion

about dos

Q.

ge and surgeons vary in experience,
but it is still presumed that the pill is the same
whoever administers it. Medicinal and surgical
protocols can be relatively precisely defined,
and adherence io them can be more easily

monitored rel o behavioral interventions.

Behavioral interventions are more difficult to

define and stand

ize in part because of the

inherent interactivity with client characteristics,
preferences, and behaviors. This is exacer-
bated when behavioral interventions are deliv-
ered by stalf whose training and expertise fall
outside of behavioral science. In efficacy irials,
research staff usually bring expertise in behav-
ioral intervention and ensure that it is imple-
mented consistently. This level of quality con-
trol and standardization is typically absent
among regular health care stafl implementing
interventions for effectiveness trials.

There are 2 underlying differences between
efficacy and effectiveness approaches that we
feel are responsible for the current state of af-
fairs. The first is that in an effort to enhance
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internal validity and control extraneous fac-
tors, the tradition in efficacy studies has been
to simplify and narrow settings, conditions,
participants, and a variety of other factors.
There is nothing inherently wrong with this
methodological approach, and the tradition of
reductionism (e.g., understanding effects by
isolating them and removing or controlling
other factors) has contributed much to the ad-
vancement of science and theory.” The prob-
lem is that usually the longer-range intent is io
generalize beyond the narrow conditions of
the efficacy trial. In effectiveness trials, an in-
tervention must be robust across a variety of
different participants, settings, conditions, and
other less controlled factors. Equally impor-
tant, it must appeal 10 a broad “defined popu-
lation™ or target audience.

A classic example of the typical differences
between a health care efficacy study and an ef-
fectiveness trial concerns subject selection. In a
tightly controlled efficacy trial, only highly mo-
tivated, homogenous seli-selected volunteers
who do not have any complications or other
comorbid conditions are eligible (to control for
potential confounding factors). Then, following
success in such an efficacy study, we expect
the same intervention to appeal io and be ef-
fective in a much broader cross-section of par-

ticipants, many of whom have comorbid condi-

tions and may not volunieer for treatiment.

e {(which often includes intervention
experts). In contrast, a key characteristic of ef-
fectiveness trials is to produce robust effects
and te understand variation in outcomes
across heterogeneous settings and delivery

agenis. Therefore, it should not be surprising

(7
when the results of an intervention are effica-
cious under a highly specific set of circum-
stances but fail to replicate across a wide vari-
ety of settings, conditions, and intervention
agents in effectiveness research.

EVER MEET?

From the above discussion, it may seem
hopeless to expect congruence across findings
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from eflicacy and effectiveness studies. Some
might go so far as to suggest, as one reviewer
of this manuscript did, that perhaps efficacy
studies should be abandoned altogether. We
are optimistic, however, that there are solu-
tions to the present disconnect. In brief, we
need to embrace and study the complexity of
the world, rather than attempting to ignore
or recluce it by studying only isolated (and
often unrepresentative) situations.”™ What is
needed is a “science of larger social units™”
that takes into account and analyzes the so-
cial context(s) in which experiments are con-
ducted. To advance our present state of sci-
ence, the question that we need to ask of
both efficacy and effectiveness studies is
“What are the characteristics of interventions
that can (a) reach large numbers of people,
especially those who can most benefit, (b) be
broadly adopted by different settings (work-
site, school, health, or community), (c) be con-
sistently implemented by different staff mem-
bers with moderate levels of training and
expertise, and (d) produce replicable and
long-lasting effects (and minimal negative im-
pacts)
This suggesied focus has important implica-

at a reasonable cost?”

tions. It implies that we need to consider not
only individual participanis but also the set-

lings within which they reside and receive

treatment. This move to a multilevel ap-

1 is consistent with developments in

several fields, and methodologies for how to

handle such factors are av le. There is not

a rich con(*e*oma‘l history to the study of

generalization® and of representative or pur-
poseful sampling,”>® but also statistical meth-
ods for handling these contextual factors.”

This comes down to an issue of generaliza-
tion.”® The prevailing view seems to be that

cacy studies should focus only on internal

fal dity and theoretical process mechanisms,
and that issues of external validity should be
leflt until later effectiveness studies. In con-
trast, we argue that issues of moderating vari-
ables (external validity) need to be addressed
in both efficacy and effectiveness studies.
Brewer®® conceptualizes such social contex
factors as moderating variables that influence
the conclusions that can be drawn about the
efficacy of an intervention. Moderating vari-
ables (e.g., race/ethnicity, socioeconomic sta-
tus, type of setting or intervention agent) are
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relatively stable factors that interact with the
intervention or change the effect of the pro-
gram. Researchers should consider elevating
hypotheses related to moderator variables to

primary aims.

It is difficult 1o change established practice
patterns, regardless of whether they be of cli-
nicians, researchers, or funding agencies. It
cannot reasonably be expected that many sci-
entists will quickly discontinue practices in
which they have been trained and become
comfortable. It is also more efficient, and
much more under one’s control, to continue
to conduct efficacy studies without consider-
ing moderating variables or external validity
because “the purpose is to study interventions
under ideal conditions.” However, as illus-
trated above, , this is only true if one does not
intend {o generalize one’s conclusions beyond
the very limited sample and conditions of a
given study,"’
in health prow

which is hardly ever the case
tion research.

There is an increasingly well-documented
disparity between the large amount of infor-
mation on efficacy and the very small amount
of mfonnation on effectiveness and represen-

Lo N 22,40 T
au \’CHCSE;

To produc igniﬁczmi im-

provement in the current state of affairs,

changes wﬂl be necessary on Lhe part of re-
searchers, funding organizations, journal re-

w panels. We propose

PR TR TS
O wWhicn ioLus on re-

1. Researchers should pay increased attention
moderwz;zg Jaciors in both efficacy and ¢ ea‘z’ve~
ness research. Table 2 outlines how data col-
lection and information about moderating fac-
ters, such as participant characteristics (reach)
and setting characteristics (adoption), can be
incorporated into both efficacy and effective-
ness research in a manner appropriate to that
phase. Using the RE-AIM framework, we sug-
gest that researchers consider the types of set-
tings, intervention agents, and individuals that
they wish their program to be used by when
designing and evaluating interventions. Dur-
ing efficacy studies, purposeful or oversam-

pling strategies can be used to include both
specific end-user groups (e.g., minorities, less
educated) and settings of interest. A critical
concern for broader application—and an inte-
gral part of Flay’s original description*—was
measurement of potential harmful outcomes.
This part of his definition has seldom been
addressed, but it needs to be.

Participatory research methods, including
developing one’s intervention ideas collabora-
tively with members of the intended audi-
ence (individuals, intervention agents, and or-
ganization decisionmakers) should not be left
for later phases of research but built into effi-
cacy studies. More formal measures of adop-
tion and setting level maintenance may need

to wait until later effectiveness studies

(Table 2), but both qualitative and quantita-
tive “proxy measures” of these factors can
and should be addressed in efficacy studies.
Such information can lead to better tailoring
of interventions to organizational culture in
the same way that tailoring of intervention at
the indm'dual Ievel has led to increased suc-
cess.*™** A final recommendation for both ef-
ficacy and effecn'veness studies is to include a
variety of intervention agents, to describe
their backgrounds and levels of experience/
expertise with regard to the target behavior,

and to Teport on po tential differences in im-

ion and buw“rs associated with

select sarn gi s, interventions,

2. Redue thai public healih impact involves
more than just efficacy. Our training and cur-
g
large effect sizes under tightly controlled con-

rent review criteria all emphasize produ
ditions. To make a real-world impact, several
other criteria are also necessary.

a. At the individual level, several research
groups have proposed that Impact=Reach
(R) x Efficacy (E).**™*" It is not enough to
produce a highly efficacious intervention. To
have broad public health impact, an interven-
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