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Percent Total Attrition: A Poor Metric for Study Rigor in Hosted
Intervention Designs

| K. Rivet Amico, PhD

Health behavior interven-
tions delivered at point of ser-
vice include those that yoke
an intervention protocol with
existing systems of care (e.g.,
clinical care, social work, or
case management). Though
beneficial in a number of
ways, such “hosted” interven-
tion studies may be unable to

retain participants that specifi-
cally discontinue their use of
the hosting service.

In light of recent practices
that use percent total attrition
as indicative of methodologi-
cal flaws, hosted interven-
tions targeting hard-to-reach
populations may be excluded
from consideration in effec-
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tive intervention compendi-
ums or research synthesis
because of high attrition rates
that may in fact be secondary
to the natural flow of service
use or unrelated to differential
attrition or internal design
flaws. Better methods to
characterize rigor are needed.
(Am J Public Health. 2009;99:

1567-1575.doi:10.2105/AJPH.
2008.134767)

EXAMINATION OF METHODO-
logical rigor in behavioral inter-
vention research is essential for
the systematic identification of in-

terventions that are empirically
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demonstrated to be effective and
deemed by advisory groups and
funding agencies to be most ap-
propriate for widespread dissemi-
nation and adoption. The estab-
lishment and implementation of
formulas for defining rigor, though
essential in this process, must
nonetheless demonstrate sen-
sitivity to a wide diversity of
implementation and evaluation
strategies. The manner in which
attrition and retention factor into
these formulas is an important,
though understudied, consider-
ation, which can exert influence on
policy development. Oversimpli-
fied applications of attrition as ex-
clusion criteria can produce public
policy that is biased toward cer-
tain types of research and away
from others.

Hosted interventions, where
an intervention is offered within
or in conjunction with existing
community, health, or private ser-
vices, are promising for capacity
building and rapid deployment
but also are affected by multiple
causes of attrition, making total
rates of attrition an oversimplified
metric of study rigor. Similarly,
interventions for hard-to-reach or
transient populations, though a
promising avenue for reaching
national public health goals of re-
ducing health disparities, also re-
quire a complex conceptualization
of attrition. Thus, how attrition is
used in evaluating rigor is of con-
sequence to public health policy
and the progression of scientific
inquiry.

I review the role of attrition in
terms of validity of outcomes, and
present practices in evaluation of
methodological rigor and prob-
lems that can arise from such
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practices. I explore cases in which
total percent attrition appears
particularly inappropriate as a
metric for rigor and discuss more
viable alternatives. Finally, I offer
methods that researchers and re-
viewers could adopt for more
careful evaluations that provide
greater sensitivity to a wide range
of designs and methods.

ATTRITION-RELATED
THREATS TO VALIDITY

Attrition is the loss of randomly
assigned participants or partici-
pants’ data, which can bias a ran-
domized controlled trial’s external
validity by producing a final sam-
ple that is not representative of the
population sampled, or, if differ-
ential between study arms, can
result in some characteristic of the
retained sample causing an ob-
served intervention effect (see, for
example, Alexander,! Cook and
Campbell,2 Goodman and Blum,>
Little,* Miller and Wright,? Shadish
et al,>” and Valentine and
McHugh®). Attrition in some form is
a nearly universal reality in longi-
tudinal research with human par-
ticipants.

Though common, attrition-re-
lated threats to validity in ran-
domized controlled trials have
historically been underreported or
largely ignored.®™® Increased at-
tention to this issue has promoted
improvements over the past decade
in reporting total number of ran-
domized participants who complete
and who do not complete a study’s
protocol, although the manner in
which attrition is reported con-
tinues to be inconsistent across
studies® and arguably remains
oversimplified. Most frequently,
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attrition is reported as simple point
descriptive statistic (e.g,, percent to-
tal attrition) with the presumed un-
derstanding that lower rates imply
better science. However, percent
attrition, per se, fails to provide
sufficiently detailed information
(e.g., see recommendations from
the Consolidated Standards of
Reporting of Trials statement
[CONSORTI]*') and does not ad-
dress if or how that rate may impact
the validity of outcomes.

Attrition is a highly complex
phenomenon that has a well-de-
veloped area of inquiry and theory
building %3 Despite an impres-
sive literature across research do-
mains delineating the need to adopt
refined approaches to attrition
assessments, taxonomies for char-
acterizing type of attrition, and
procedures to evaluate potential
effects of attrition on internal and
external validity,®">*° longitudinal
research in the social and health
sciences has generally not adopted
such practices (see, for example,
Ahern and Le Brocque“). Amico
et al'® found that almost half of the
published antiretroviral adherence
intervention trials they reviewed
failed to provide sufficient data
pertaining to differential attrition,
categories for attrition, or charac-
teristics of those retained or attrited.
Similarly, Ahern and Le Brocque’s'
review of the social sciences lon-
gitudinal literature found that less
than one quarter of studies pro-
vided sufficient details describing
patterns of attrition.

The primary concern in evalu-
ating threats caused by attrition is
the extent to which participants or
their data are missing at random
or not at random." Missing data
has multiple causes,"” each of which

has an extensive body of literature
to access for recommendations on
analytic procedures to evaluate the
potential impact of attrition on out-
comes obtained and, even in the
presence of differential attrition,
possibly minimize identified
threats.* A given rate of attrition in
and of itself does not equate to bias,
nor does it confer methodological
flaws or, conversely, integrity."®
Thus, an overreliance on total per-
cent attrition or retention risks
ignoring the wealth of information
provided by analyzing attrition
carefully and underutilizing sophis-
ticated methods of establishing sci-
entific rigor in complex research
designs.

RATES OF RETENTION AS
INCLUSION CRITERIA

Of concern is a growing trend
for national registries of effective
interventions, funding agencies,
and research synthesis studies
to adopt policies and inclusion
criteria that support an oversim-
plified use of attrition. Despite the
vast complexity of attrition, many
registries and reviewers alike have
moved toward adopting cut-offs
for acceptable and unacceptable
rates of total attrition applied to an
entire sample or within each study
arm, but not in relation to one
another (differential). Cut-offs are
interpreted as representing nec-
essary criteria for scientific rigor
in a study and are applied across
study designs and contexts.

For example, the inclusion cri-
teria for best-evidence behavioral
interventions required retention
rates of 70% or greater in each
study arm for an intervention with
positive outcomes to be
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considered.'® Recently, this crite-
rion was reaffirmed with the Cen-
ters for Disease Control and Pre-
vention’s strategic plan through
2010" with an emphasis on in-
creasing the number of “effective”
interventions that receive funding
for implementation. Effective inter-
ventions are those that meet all
criteria including 70% or greater
retention rates in each study arm at
follow-up to qualify for Tier I (ef-
fective interventions), or 60% or
greater retention to qualify for Tier
II (promising interventions). Thus,
attrition rates of greater than 30%
or 40% in either study arm are
considered indicative of “fatal”
flaws in the study, in effect negating
intervention outcome results re-
gardless of other qualifications, and,
importantly, steering funding away
from supporting such interventions.
Valentine and McHugh® also
note that the National Registry of
Effective Prevention Programs’
study quality assessment scale rates
attrition most favorably handled in
a given study if rates are less than
20%. Similarly, work aiming to
synthesize intervention literature
has also adopted this 20% mark
(see, for example, Whitlock et al.>°).
However, adopting total attrition
and retention cut-off points or even
the view that attrition is in all cases
a threat arguably decontextualizes
an extremely context-dependent
phenomenon and inappropriately
substitutes the main threat of dif-
ferential attrition for total attrition.
Assuming a causal, linear, posi-
tive relation between retention
and validity of outcomes largely
ignores the fact that bias from
attrition draws on a delicate inter-
play between the type of attrition
in question, the context in which
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the intervention is delivered, and
the series of statistical analyses
employed. Certainly, the need to
establish metrics for study quality
is important in the progression of
research on effective interven-
tions.'®*! Given the vast number of
other possible criteria—including
effect size, power, longevity of re-
sults, cost benefits, feasibility of
implementation, and acceptability
of intervention—percent retention
or attrition seems weakly situated as
a valuable inclusion or exclusion
criterion.

ATTRITION IN HOSTED
INTERVENTION DESIGNS

Health promotion intervention
research that uses existing systems
of care as vehicles for or partners
in intervention deployment and
measurement collection have the
added complexity of needing to
consider 2 patterns of attrition and
retention: patterns for participants
in the study and patterns for ser-
vice users. I define hosted inter-
vention designs as intervention
protocols that are developed and
designed for implementation in
conjunction with events occurring
in an existing service, with inter-
vention exposure or dose being
yoked to attendance to that exist-
ing service.

For example, risk reduction,
prevention screening, or health
promotion interventions may be
mapped directly on provision of
clinical care.**=** Nutrition promo-
tion, abuse screening or prevention,
or drug or alcohol risk-reduction
interventions may be mapped onto
the delivery of education or case
management services for various
at-risk populations.?~2° Mental
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health screening and services may
be mapped upon systems providing
transient housing, walk-in clinic
services, and homeless shelter ser-
vices.**3! Many areas of health
behavior research and intervention
are adopting these kinds of mapping
strategies because they emphasize
capacity building in existing services
and are more hybrid in nature
(merging efficacy with effectiveness)
by utilizing systems of care that are
already and will continue to be
available to participants after the
study ends.

Loss of participants within a
hosted intervention design carries
the same potential threats to ex-
ternal and internal validity previ-
ously noted. Attrition is the net
result of those who complete some
but not all of the intended inter-
vention exposure, those who
complete the intervention but
have missing measures, and those
who do not engage in the inter-
vention at all (e.g, never-takers>?).
A possible reason for any of these
outcomes within a hosted interven-
tion design is that missingness or
protocol noncompliance may be
secondary to discontinuation of use
of the host service. For example,
recent research on reasons for at-
trition from a study hosted by an
HIV clinic found that approximately
one quarter of attrited participants
had moved or relocated and, thus,
no longer were active clinic pa-
tients.>® They had discontinued, or
attrited, from service use.

It could be highly informative to
distinguish between loss occurring
because of discontinuation of ser-
vice use and loss because of
requested withdrawal, noncompli-
ance to treatment, or failure to
secure assessments despite

continued service use. For most
randomized controlled trials, as-
sessments of differential attrition
should focus on loss of participants
in the treatment arm relative to
loss in the control arm. However,
grouping active service users who
are lost from a study and deacti-
vated users also lost from a study
into a single category as “lost at
follow-up” can be misleading.
Those retained within the hosting
service and those who discontin-
ued their use of the service, and
the extent to which attrition from
either stratum was differential, is
important to establish. Differential
attrition within the active service
user strata would suggest that at-
trition may have created non-
equivalent groups and would re-
quire further investigation.
Differential attrition within the
discontinued service user strata
may suggest that groups no longer
eligible to receive the treatment
are nonequivalent, and investiga-
tion for potential group non-
equivalence can inform decisions
about positioning a given inter-
vention within a given service.

A PROFILE OF RESULTS
APPROACH

Analytic methods for under-
standing and handling missing

111234-37 quch as intent-to-

values
treat, as-treated, per-protocol, effi-
cacy subset analyses, and Complier
Average Causal Effect analyses, as
well as others, specifically target
outcomes relative to various
inclusion criteria of a sample.
Each has underlying assumptions
about the random or nonrandom
nature of the observed missing-
ness that require empirical and
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conceptual evaluation (compare
Valentine and Cooper?). Despite
substantial debate over which post-
randomized sample strata should
be of greatest interest in outcome
evaluations, many areas of inquiry
continue to be dominated by intent-
to-treat approaches.®® However,
adopting intent-to-treat approaches
as the sole strategy can ignore
valuable information available in
the other strata of participants. A
profile approach for outcomes of
hosted intervention randomized
controlled trials could be adopted
that would attend to all strata of
participants to provide information
about the overall impact of offering
an intervention program within a
given existing service (intent-to-treat
on randomized sample), the impact
of the intervention with active-ser-
vice users (intent-to-treat within ac-
tive-service users), and the impact of
the intervention when received (as-
treated, per-protocol, efficacy, sub-
set analyses, or Complier Average
Causal Effect analyses).

A “profile of outcomes” ap-
proach within the specific context
of the population and intervention
developed provides a supplemen-
tal approach to intent-to-treat
analyses and supports a compre-
hensive dynamic understanding of
the potential role of attrition in
qualifying results. Specifically,
with a profile approach, study flow
could be characterized by attend-
ing to flow in service use and in
the study. A CONSORT type of
diagram for hosted designs like
that depicted in Figure 1 further
defines missingness from the en-
rolled sample into that which is
secondary to discontinuation of
service use (strata 2) and attrition
in the group who maintained
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service use over the course of
the study (strata 1). Each strata
is of interest and the adoption
of transparent reporting of the
characteristics of each strata fa-
cilitates exploration of the extent
to which stratas 1 and 2 differ in
regard to the outcome variables
of interest.

The profile of results approach
could address the impact of the
policy of instituting a given inter-
vention within an existing service
(intent-to-treat on full sample of
randomly assigned participants),
the impact of the intervention on
active service users (modified in-
tent-to-treat where analyses are
conducted on strata 1—those ran-
domly assigned to condition who
also remained active in the host-
ing service over the course of the
study), and those who completed
the study protocol in full (efficacy
sample or per-protocol analyses).
Examination of attrition in strata
2 in terms of characteristics of
those who remain active in ser-
vice and those who do not pro-
vides valuable information about
how well suited a service may be
for hosting a given intervention.
Only through comprehensive
analyses of attrition across and
within each strata with targeted
emphasis on differential attrition
to evaluate possible threats to
internal validity and the full
characterization of those who
were and were not reached by an
intervention to evaluate external
validity can the wealth of infor-
mation readily available in most
randomized controlled trials be
fully utilized.

For example, consider a hypo-
thetical study, profiled in Figure 2,
which yokes an HIV-medication
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adherence intervention to regu-
larly occurring HIV-care visits. A
sample of patients was screened
(N=220), randomized (N=200;
100 in each arm), and offered

12 months of an intervention de-
livered at their HIV care visit

(or survey only for control-arm
participants). At study end, 125
participants were retained (62%)
and 75 attrited (38%). On this ba-
sis, even highly supportive study
results would not be considered
in several compendiums and re-
search syntheses because of attri-
tion rates assumed to confer to lack
of rigor.

However, 60 of the 75 attrited
secondary to discontinuation of
use of clinic services for reasons
unassociated with medication ad-
herence including relocation, im-
prisonment, and change in insur-
ance causing change in where one
receives care. On inspection, it can
be seen that the differential attri-
tion in arms is largely driven by
differential attrition in strata 2
where 40 treatment-arm versus
20 control-arm participants dis-
continued service use. Group
equivalence or nonequivalence
should be evaluated to inform
whether hosting the intervention
in the given service differentially
reaches some and not others by
virtue of their status on service
use, and whether there are mea-
sured or hypothesized reasons for
the observed differential discon-
tinuation of service use.

For the strata of active service
users at study-end (strata 1), re-
tention was 88% (110 of the 125
active service users), attrition was
12% (15 of 125), and attrition
appeared nondifferential (7 from
treatment and 8 from control

arms). Specific demographics and
characteristics of those retained
must still be provided to assist in
the assessment of generalizability,
but confidence in the validity of
outcomes specifically for active
service users is enhanced. As
depicted in Figure 2, analyses for
this study within targeted strata
provide a complete profile of re-
sults that comprehensively advises
decisions based on intervention
reach, cost effectiveness, and util-
ity. Critically, attrition advises re-
sults but does not disqualify them.
Consider as well an interven-
tion study that seeks to promote or
decrease a behavior within mar-
ginalized, transient, or hard-to-
reach populations. To facilitate use
of established resources, as well as
potentially to promote capacity
building through collaborative
research, an intervention targe-
ting increased self-care among
homeless seriously mentally ill
persons is yoked to an organiza-
tion that provides meal services.
Methodological and procedural
steps are taken to promote reten-
tion (which can be quite success-
ful)® but the meal-service organi-
zation has a documented retention
rate for the average service user
during a 12-month period of
about 45%, which further ap-
pears to be seasonal. At onset it is
expected that open enrollment at
study start will likely map onto
the naturally occurring flow of
service users, so study attrition
would, by nature of service use,
be expected to be 45% on the
high end. Even with prudent
study design that maintains ade-
quate power for the on-protocol
final sample, end-point attrition
values will likely exceed most of

American Journal of Public Health | September 2009, Vol 99, No. 9



Profile of Outcomes

Differential attrition
for attrition from
hosting-service

Strata 2
Demographics of those
not retained by service

(external validity)

Strata 1
Differential attrition analysis

Modified ITT on active service
users (effect of intervention on
those retained in the hosting service)

Efficacy subset analysis (what
dosage, if any, was associated
with effective outcomes)

ITT (effect of offering
the intervention in the
hosting service)
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Participant Flow

Recruited

Screened out

All Randomized

(reasons)

Enrolled and

randomized

Treatmentarm |«

N

Control arm

Retained Not retained

Not retained Retained

-

Active host-service user

—

Strata 2
discontinued host

service use | \

Active host-service user

\ ememeceene

v
Strata 1
active host-service users

Note. ITT=intent-to-treat analysis. With excellent measurement retention or intensive retention strategies, some of strata 2 would be populated
by those who had no missing data but had nonetheless discontinued their use of the hosting service. If sufficient in number, this group could be
compared with other participants to determine the extent to which aspects of study methods or the intervention may have promoted study
engagement. Note as well that appropriate methods for representing missing data in each analysis are assumed.

the currently used cut-offs for
rigor.

Although there are countless
ways in which to work appropri-
ately with the data in these ex-
amples, defining the sample of
interest to include the status on
service use (1) allows for the
examination of attrition-related
threats to outcomes that

FIGURE 1—Participant flow in hosted intervention designs with suggested profile of outcomes.

primarily focus on differential
attrition in the active service user
groups; (2) promotes careful
consideration of potential group
nonequivalence, essential to ex-
ploring and informing subse-
quent decisions for how missing
data should be handled and out-
comes assessed; and (3) positions
attrition and retention as
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important aspects of intervention
delivery that should be specifically
explored to provide a context for
understanding and interpreting
intervention outcomes.

BALANCING THREATS

The bubble hypothesis*® equa-
tes design challenges to the

experience of working an air bub-
ble out of a placed bumper sticker.
The sticker is applied behavioral
research and the air bubble is the
reality that there will likely be some
recognized threat to the validity of
outcomes>** when working in
environments that are not highly
controlled by the experimenter.
The bubble can be manipulated to
different areas, but the only way
to completely eliminate the bubble
is to remove the entire sticker.

The hypothesis is that there will be
flaws for any behavioral study; the
question is more where and how
much.

With increasing reliance on
percent total attrition as a dis-
qualifying criterion, there is likely
to be responsiveness of research
and research design to these pol-
icy and funding requirements.
Largely, such responsiveness is an
important method to promote ef-
ficient use of funding dollars on
research that is rigorous and can
make unique contributions. When
policy promotes smoothing one
area of the sticker, where the
bubble is likely to move or reap-
pear is an important consideration.
In response to recent require-
ments for and emphasis on values
of total retention at a policy and
funding level there is the potential
for the wide-scale adoption of
strategies to promote retention in
the absolute, including shorter
follow-up intervals, extensive in-
clusion and exclusion criteria, use
of run-in periods to ensure assign-
ment of motivated participants,
and aggressive retention strategies
that would be difficult to sustain
outside the context of well-funded
research. Attrition may be traded
for selective representation, with an
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Unadjusted attrition
76/200=38%

48/100:28/100
48% : 28%

Strata 2
Demographics of those
not retained by service
(external validity) n=60

Strata 1
Adjusted attrition rate
15/140=11%

Adjusted retention rate
125/140=89%

Adjusted differential attrition
7/60:8/80
12%:10%

Modified ITT on active service
users (effect of intervention on
those retained in the hosting service)
n=140

Efficacy subset analysis (what
dosage, if any, was associated
with effective outcomes)
n=125

Note: ITT =indent-to-treat analysis.

Profile of Outcomes

All Randomized
ITT (effect of offering
the intervention in the
hosting service)
n=200

Unadjusted differential attrition
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Participant Flow

Recruited
n=220

Screened out

n=20 (10 not interested,
10 not currently on meds)

n=200

Enrolled and randomized

Treatment arm
n=100

Control arm
n=100

Retained
n=52

Not retained
n=48

Not retained

Retained

n=28 n=72

=

Strata 2

service use

discontinued host

Discontinued
service use
n=60

<

Active host-service user
n=60

Active host-service user
n=80

From treatment arm

From control arm

- n=40 n=20
'
Strata 1
active host-service users
Active clinic patient
n=140
Treatment arm | Control arm
n=60 n=80
Completer Non-completer Completer Non-completer
n=53 n=7 n=72 n=8

| On-protocol completers |

n=125

point of HIV clinical care.

added complication of poor trans-
lation potential when extensive re-
tention strategies are required.
For hosted intervention de-
signs, high retention rates in the

FIGURE 2—Example of profile approach for a hypothetical study of an adherence intervention delivered at

absolute may pose no threats to
internal or external validity when
they are well in line with the nat-
ural flow of service use for the
targeted population. When

1572 | Health Policy and Ethics | Peer Reviewed | Amico

appropriately powered, it is argu-
able that a lower, nondifferential

retention rate that matches natural
service use flow would actually be
preferable in many ways to a high

retention rate achieved by ag-
gressive study-supported retention
strategies that are in discord with
what the service typically achieves
or can sustain at the close of the
funded project. Total number
retained in a study without further
contextualizing the natural reten-
tion or attrition flow within the
hosting service can misleadingly
overestimate the potential reach of
an intervention and its outcomes.
It is essential for results and attri-
tion or retention to be positioned
within the ecological context of the
natural or normal flow of service
users for hosted randomized con-
trolled trials.

RECOMMENDATIONS AND
CONCLUSIONS

On the basis of recommenda-
tions for longitudinal outcome
trials and the unique aspects of
hosted intervention designs
reviewed here, several recom-
mendations can be considered.
Table 1 lists steps and strategies
for research design, implementa-
tion, analyses, and interpretation.
It is also important to note that the
most basic and pressing recom-
mendation is movement away
from using percent attrition, or
percent retention, as an indica-
tor of scientific rigor. With the
wealth of other relevant informa-
tion available to evaluate diverse
outcomes over diverse designs,
interventions, and populations,
use of attrition rate as inclusion
or exclusion criteria is simply a
poor and at times misleading
metric.

Entire texts are available for
guidance on methods for evaluat-
ing attrition and addressing
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TABLE 1—-Suggestions and Recommendations for Hosted Intervention Design Intervention Trials

Area

Recommendation

Design

Design

Design

Design
Design

Design and methods
Design and analyses

Analyses

Analyses and
interpretation

Presentation

Evaluation

In the preparation stage, the natural flow of service users for the time period of interest should be estimated and used in power analyses to determine an
appropriate sample size for analyses that focus on active service user strata.

Because randomized controlled trials are not always possible or preferable in certain applied environments, alternative analytic strategies should be explored,
considered, adopted, and better received by funding and review boards.*? Power and sample size should be estimated in relation to the selected primary
analytic strategy.

Plan to assess all enrolled participants at least once if possible on variables known to influence attrition in the population of interest. This can help to
contextualize missing data and further inform intervention design and development.

Randomly assign participants to conditions as late as possible to minimize dropout from random assignment to first intervention or assessment.®

Carefully consider retention strategies as potentially part of the overall environment in which intervention outcomes occur. Of importance is the consideration
of whether intervention outcomes would be expected without the use of the retention strategies. If retention strategies are integral to keeping participants
engaged in the intervention, consider their inclusion when moving toward dissemination as part of the intervention protocol. In light of this, however, every effort
should be made for the strategies employed to be realistically sustainable outside the context of well-funded research.

Consider methods for retaining participants for measurement or survey completion as separate from participation in the intervention itself.

The handling of missing data should be specified a priori and reported with transparency. In profiling outcomes, any intent-to-treat analysis that includes cases with
missing data must clearly articulate the manner in which these data are represented in the data set. Sophisticated strategies that borrow strength from existing
data through multiple imputation or estimation are preferred to less informative approaches, such as last observation carried forward.

Assumptions for missing data must be assessed. Differential attrition analyses should provide information about the relative rates of attrition between study arms
and address potential equivalence or nonequivalence of groups who (1) are retained or who have attrited, (2) remain active service users over the course of the
study versus those who do not, and (3) those active service users who complete or do not complete some level of the intended study protocol. In each case,
underlying assumptions for missingness (e.g., at random, completely at random, not at random) should be clear.

Adopt a strategy of profiling outcomes, where several different kinds of analyses are used to address outcomes. Intent-to-treat analysis using the full sample, with
appropriate representation of missing data, can address the overall impact of instituting an intervention in the hosting service. After creating 2 strata from this
full sample, a stratum of those who discontinued their use of the hosting service during the course of the intervention study and one for those who remained
active, a modified intent-to-treat analysis can be performed on those in the strata of remaining active service users. The modified intent-to-treat analysis, again
with appropriate handling of missing observations, can address the overall impact of the intervention on active service users. Finally, an efficacy subset analysis,
where minimum dosing is identified and outcomes are assessed relative to those who actually received intervention exposure, is also very important in making
decisions about minimum requirements for intervention efficacy (see, for example, Fraser et al.*?).

Increase and promote transparency in reporting of retention strategies, underlying assumptions for strategies to address missing data, greater information pertaining
to types of attrition and their relation to the use of the hosting service, and the expected or natural attrition that is generally experienced by the hosting service
and how that maps with study results.

Identifying “effective behavioral interventions” must take the context of the intervention, in terms of targeted population, intervention assessed, and the full context
of the study, under consideration. Comprehensive and context-specific rating systems have been proposed”! and should be considered as a potential alternatives.
Numerous designs, including hosted intervention trials, are not likely to be well characterized by metrics such as percent attrition, and issues pertaining to
appropriateness of randomized controlled trials in some cases.*® The vast array of sophisticated statistical modeling strategies currently available for both
missing data and alternative outcome trials designs strongly suggests that rigid criteria will not keep pace with the rapid developments in these areas.

missing data in longitudinal re-
search.**~*% Tt behooves both the
researcher and agencies that man-
age the funding and dissemination
of research to recognize that there
are multiple strategies and methods
for appropriately rigorously

assessing outcomes of behavioral
interventions. Allowing for flexibil-
ity in design and approaches re-
quires the systematic adoption of
greater transparency in reporting
results. A detailed flow of partici-
pants, along the lines of that
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recommended in the CONSORT

910 o1 a modified version

statement
such as that presented in Figure 1, is
essential. Providing information re-
garding the strata not reached is as
important an area of inquiry as is

characterizing those who were

reached in a given intervention. For
hosted intervention designs, distill-
ing active or nonactive service users
in this characterization is similarly
critical.

Policies stemming from prac-
tices that oversimplify attrition or
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the nuances of rigor in diverse
study designs are of considerable
concern. Their impact on the fu-
ture direction of intervention de-
velopment and deployment
through systematically favoring
highly controlled and well-
resourced intervention studies
with reachable sample groups can
be substantial. Though not cur-
rently common practice, there
would be tremendous value in
empirically evaluating the extent
to which policies and criteria
presently in use are producing
pools of supported and recom-
mended interventions that are
systematically significantly differ-
ent from the pool of interventions
not represented (e.g., significant
differences in populations tar-
geted, location of intervention
delivery, length of follow-up,
geographic regions where the re-
search took place, study design,
and so on).

Concerns stemming from defi-
nitions of rigor are of clear rele-
vance in those evaluations, and
the potential effect of adopting
alternative strategies for inclusion
could be modeled within a given
content area through the exami-
nation of differential characteris-
tics of interventions included or
excluded on the basis of the new
criteria. In addition to quantifying
and monitoring potential bias, more
complex methods for defining rigor
and evaluating outcomes, such as
adopting a profile of outcomes ap-
proach or other comprehensive
rating systems (see, for example,
Valentine and Cooper®!), should be
investigated and considered in the
process of evaluation, dissemina-
tion, and implementation of effec-
tive behavioral interventions. B
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