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Abstract To address methodological challenges in
research on psychosocial interventions for autism
spectrum disorder (ASD), a model was developed for
systematically validating and disseminating interven-
tions in a sequence of steps. First, initial efficacy studies
are conducted to establish interventions as promising.
Next, promising interventions are assembled into a
manual, which undergoes pilot-testing. Then, ran-
domized clinical trials test efficacy under controlled
conditions. Finally, effectiveness studies evaluate out-
comes in community settings. Guidelines for research
designs at each step are presented. Based on the
model, current priorities in ASD research include (a)
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preparation for efficacy and effectiveness trials by
developing manuals for interventions that have shown
promise and (b) initial efficacy studies on interventions
for core features of ASD such as social reciprocity.
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Introduction

From October, 2002, to May, 2004, a working group
supported by the National Institute of Mental Health
(NIMH) developed guidelines for designing research
studies of psychosocial interventions for individuals
with autism spectrum disorders (ASD). The working
group built on previous efforts by a committee that
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reviewed the state of the science in psychosocial
interventions for ASD (Lord et al., 2002; National
Research Council, 2001) and a meeting at NIH on
how to advance the field (Lord et al., 2005). While
this working group focused on design issues, a parallel
working group addressed measurement. Members of
the working group on design included investigators in
the field of autism, a biostatistician, and an NIMH
project officer. Outside experts in developing inter-
vention manuals and evaluating psychosocial inter-
ventions spoke with the group at a meeting held in
May 2004; other investigators and stakeholders in the
ASD community, including parents and practitioners,
also contributed to this meeting and commented on a
draft.

The resulting model and recommendations are
intended to serve two purposes: First, they offer guid-
ance to investigators on designing and conducting
studies on psychosocial interventions in ASD, based on
methodological considerations and identified priorities.
Second, these recommendations may help funding
agencies identify current areas of need and standardize
criteria for evaluating research proposals. Because the
mission of the working group was to provide direction
to research on psychosocial interventions, the group
did not make recommendations for studies of psycho-
pharmacological trials. Guidelines for such studies are
presented elsewhere (Hollander, Robinson, & Comp-
ton, 2004; Scahill & Lord, 2004).

The working group began by expanding on prior
discussions concerning the multiple challenges in
developing, testing and disseminating psychosocial
interventions for individuals with ASD. Although
previous reviews had documented some replicated
findings on specific intervention techniques to enhance
language, social interaction, and other skills in indi-
viduals with ASD (Goldstein, 2002; McConnell, 2002),
many methodological challenges and gaps in evidence
remain. For example, because of the severity of ASD, a
comprehensive intervention program is likely to
require many hours per week of service delivery over
months or years. In a clinical trial of this kind of pro-
gram, participants and families understandably may be
reluctant to accept random assignment to a no-treat-
ment control group. Also, administering the interven-
tion program, monitoring fidelity of implementation,
and evaluating outcomes are expensive and complex,
but necessary (Lord et al., 2005). Not surprisingly,
therefore, only one randomized clinical trial has
examined a comprehensive, intensive treatment pro-
gram for individuals with ASD (Smith, Groen, &
Wynn, 2000b). Hence, there is very little reliable
information about long-term outcomes, ““‘active ingre-
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dients” (i.e., which components are most responsible
for therapeutic effects), and the relative efficacy of less
versus more intensive programs (Kasari, 2002; Lord
et al., 2005).

Group members concluded that no single research
design could possibly deal with all methodological
challenges and that no single study could fill in all the
gaps in knowledge. Accordingly, the group set out to
delineate a model or “‘road map” for developing and
validating interventions in a stepwise manner from
identification of new techniques to implementation in
real world settings. The model draws upon ideas from
engineering, in which a new discovery or invention
undergoes a series of tests. Initial tests refine tech-
niques and yield evidence that the discovery or
invention has the potential for useful applications;
subsequent tests confirm these findings, explore inter-
actions among factors that may affect the utility of the
invention, and assess generalizability of applications in
different contexts. Another influence was the para-
digm put forth by the Medical Research Council
(2000) in the United Kingdom to develop complex
interventions for chronic medical problems. This par-
adigm outlines a number of developmental steps for an
intervention prior to conducting randomized clinical
trials.

In tailoring a model to the particular requirements
of research on psychosocial interventions for ASD,
the group examined two relevant types of research
designs for intervention studies: single-case experi-
ments and experiments with between-group designs.
To illustrate applications of the model, the group used
it to analyze the state of the science for both (a)
comprehensive intervention programs that intensively
address multiple skill domains over a relatively long
period (e.g., two years) and (b) skills-focused inter-
ventions that address a particular aspect of function-
ing. An example of a comprehensive intervention
program is the UCLA Young Autism Project (Lovaas
& Smith, 2003), which provides 40 h per week of
instruction to preschool children with ASD for 2-
3 years. An example of a skills-focused intervention is
peer-mediated social skills training (Strain & Sch-
wartz, 2001), in which typically developing peers are
coached on how to enhance social interaction in
children with ASD.

The group recognized that the model of phases of
research is an ideal and that, in reality, investigators
may have reason to deviate from this model. For
example, evaluating the effectiveness of a treatment in
community settings is the last phase of the model;
however, if a treatment is already in wide use, com-
munity effectiveness studies may be warranted even in
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the absence of studies at previous phases. Also, pre-
liminary outcome studies are not included in the model
at all but, as a practical matter, may be useful to
investigators in securing support for randomized clini-
cal trials. More generally, valuable findings may
emerge from studies outside the model. Nevertheless,
the model offers clear direction on research that sys-
tematically advances the state of the science and fos-
ters dissemination of effective interventions.

Phases of Research

The working group identified four phases in research
on psychosocial interventions for individuals with
ASD: (a) formulation and systematic application of a
new intervention technique, (b) developing a manual
and research plan for evaluation of the intervention
across sites, (c) randomized clinical trials (RCTs), and
(d) community effectiveness studies. The first stage
establishes an intervention as efficacious in highly
selected patients and indicates that the intervention is
worthy of evaluation in large-scale clinical trials. The
second stage standardizes the intervention in prepa-
ration for clinical trials. The third stage tests the
efficacy of the intervention in controlled settings, and
the final stage assesses outcomes achieved when the
intervention is disseminated to competent practitio-
ners in community settings Table 1 contains a
summary of the main goals and design considerations
at each phase.

Formulation and Systematic Application of a New
Intervention Technique

In the first phase of research, the goals are to refine
the intervention technique and conduct initial efficacy
studies to provide ‘“‘proof of concept” (i.e., to show
that the technique may have therapeutic benefit). The
investigator may begin by informally applying the new
technique to a series of cases and using clinical
judgment to evaluate the results. However, it is also
useful to test the technique with an experimental
research design and to obtain evidence that the
intervention may be efficacious for some individuals
with ASD. Because the effects of new interventions
are unknown, oversight by an institutional review
board is essential to monitor the safety and ethics of
research at this preliminary phase, as well as at all
subsequent phases.

One appropriate strategy to begin testing an inter-
vention is to use single-case experimental designs.
These designs compare behavior during a baseline

period when the individual receives no intervention to
one or more intervention phases. Data are collected
continuously by directly observing the target behavior
throughout baseline and treatment conditions. If the
behavior improves in an intervention period relative to
baseline, one may conclude that the individual bene-
fited from the intervention.

One single-case methodology, the reversal design,
involves introducing and withdrawing a treatment two
or more times to examine its impact on a particular
behavior that an individual displays. This design is
useful for assessing whether an intervention changes
an already acquired behavior (e.g., whether a proce-
dure alters the frequency of a behavior problem). It is
less useful for determining whether an intervention
promotes the development of a new skill because, if
the skill is well-chosen, the individual should continue
to display it after the intervention is withdrawn.
Another methodology is the multiple baseline design.
This approach involves having two or more baseline
periods that vary in length and applying the interven-
tion after each baseline. For example, three individuals
could be in baseline and then begin intervention at
different times (a procedure called multiple baseline
across participants). Alternatively, three different
behaviors displayed by the same individual could be in
baseline and targeted for intervention beginning at
different times (multiple baseline across behaviors).
Because the multiple baseline design does not require
withdrawing treatment, it is often appropriate for
evaluating whether an intervention establishes new
skills.

Single-case designs are a useful starting point for
establishing efficacy because they yield evidence that
the technique has a clear, replicable effect on a specific
behavior. These designs also involve repeated obser-
vations, which provide close monitoring of the effects
and opportunities to refine the technique. In addition,
due to the small number of participants, they are likely
to require less time and fewer resources than studies
that compare a treatment group to a control group. As
such, they can be performed by independent practi-
tioners and small teams, enabling many investigators to
contribute to the identification of new intervention
techniques (Hayes, Barlow, & Nelson-Gray, 1999). A
number of references describe how to plan, conduct,
and analyze studies with single-case designs (Bailey &
Burch, 2002; Barlow & Hersen, 1984; Kazdin, 1982). In
addition, Horner et al. (2005) and the National Acad-
emy of Sciences committee (Lord et al., 2002) identi-
fied quality indicators, and Wolery (2004) reviewed
procedures for monitoring fidelity of intervention
implementation. Table 2 summarizes indicators that
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Table 1 Phases of research on psychosocial interventions in autism

Phase Goals and activities

Research designs

Comments

Conduct initial
efficacy studies
to refine
techniques and
document clinical
significance of effects

1. Formulation
and systematic
application of a
new intervention

2. Manualization Assemble
and protocol efficacious
development interventions

into manual
Put together a
manual for
comparison group
Devise treatment
fidelity measures
Test feasibility
of implementing
manuals across sites
Assess acceptability
of interventions
to clinicians
and families
Examine sustainability
of interventions in
community settings
Consult with
biostatistician to
estimate sample
size for RCT

3. Efficacy studies Evaluate efficacy
of an intervention
in a large-scale trial
Demonstrate
consistent effects
across sites, as a step
toward disseminating
the intervention

Single-case experimental
designs such as rever-
sal or multiple baseline
(Barlow & Hersen,
1984; Kazdin, 1982),

OR .
Between-group designs

(Kazdin, 2002)

Small, multisite pilot
studies for feasibility
testing (e.g., imple-
menting manual and
assessment protocol
with 2-3 subjects at
each treatment site;
Hibbs et al., 1997)

Surveys and focus groups
with clinicians and
families at each site

Focus groups with
consumers and provid-
ers in the community

Randomized
clinical trials (RCTs;
Meinert, 1986)

Advantages of single-case designs for initial
studies: (1) examine whether a specific inter-
vention has a clear, replicable effect on a focal
target behavior; (2) allow for individualization
of intervention across subjects; (3) measure
progress at multiple time points, enabling
careful analysis of intervention; (4) require
fewer resources than clinical trials

Limitations of single-case designs for later pha-
ses of research: (1) Focus on short-term rather
than long-term effects; (2) Have small sample
sizes, reducing generalizability of results; (3)
Yield little information on comparative out-
comes of alternate interventions

Advantages and disadvantages of group designs:
(a) potentially avoid limitations of single-case
designs but (b) pose other challenges (e.g.,
limited resources may necessitate a small
sample size, resulting in low statistical power to
evaluate intervention effects)

Challenges:
Develop manual that standardizes intervention

yet allows for individualization

Use modules that may be selected for indi-
vidual participants

Employ decision rules for modifying inter-
vention plan based on subjects’ response to
intervention

Specify procedures for addressing family
concerns (e.g., meeting goals identified by
families) and site-specific issues
(e.g., available school placements)

Ensure that manual is complete and current

Revise manual based on feedback from
surveys and focus groups

Formation of multisite network to conduct pilot
testing
Promotion of collaboration and dissemination
of information across sites
Secure adequate resources to support clinicians
at each site
Consider partnerships with community
funders
Identifying fidelity measures
Use both objective measures of fidelity and
regular case conferences to maintain
adherence to the protocol

Advantages of RCTs: Definitive test of whether
intervention is efficacious under controlled
conditions

Limitations of RCTs: (1) Yield little information
on “active ingredients” of intervention; (2)
Use carefully selected subjects and clinicians
in research settings, restricting generalizability
to community practice
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Table 1 continued

Phase Goals and activities

Research designs

Comments

Conduct hierarchical
analyses of mediators
and moderators

4. Community Assess whether

effectiveness competent

studies clinicians in
community designs
can implement
treatment

Randomized
clinical trials or
other between-group

Direct test of whether intervention is effective as
typically administered in community settings
Difficult to maintain the level of experimental
control that is characteristic of randomized
clinical trials
Clinicians are independent of the study and
may use an eclectic approach rather than
adhering to one manual
Community agencies may not have specific
inclusion and exclusion criteria
Primary unit of analysis in the study might be
each provider or agency, rather than each
individual with autism

Table 2 Quality indicators in single-case research on psychosocial interventions for individuals with ASD

1. Use of a single-case experimental design such as reversal or multiple baseline

2. Specific inclusion and exclusion criteria for enrollment in the study along with documentation of drop-outs and intervention failures

3. Well-defined samples of participants in the study (i.e., standardized diagnostic tests to confirm diagnosis, standardized tests of
intelligence and adaptive behavior to document developmental level)

~N O\ N A

. Replication of intervention effects across three or more participants

. Assessment of generalization of intervention effects to at least one other setting or maintenance of effects over time
. Measurement of outcome conducted blind to the purpose of the study

. Fidelity of intervention implementation monitored through direct observation

are particularly relevant to research on individuals with
ASD. An example of a single-case study with these
indicators is Whalen and Schreibman (2003). Due to
the repeated observations that occur in single-case
studies, the most challenging design feature to incor-
porate may be measurement by raters blind to the
purpose of the study. Strategies such as videotaping
observations for later scoring by independent raters
can be used (Barlow & Hersen, 1984). Implementing
such strategies requires time and resources but is vital
for objective data collection.

Although well-suited to initial studies of an inter-
vention, single-case designs have limitations. Because
they involve a small number of participants, they yield
little information on how the intervention compares
with other interventions and what proportion of indi-
viduals with ASD would benefit. Multiple single-case
studies by independent investigators are necessary to
confirm that the intervention may help individuals with
ASD beyond those in the original study. Also, these
designs test whether the introduction of an interven-
tion is associated with an immediate change in
behavior but produce much less information on long-
term outcomes. In addition, most studies with single-

case designs focus on a particular intervention tech-
nique; as such, they provide a valuable test of that
technique but do not document the results obtained
from combining different techniques into an interven-
tion package. Moreover, the focus on measurement of
individual behaviors may miss generalized effects of
the intervention on other behaviors. Finally, interpre-
tation of the results may be complex. Results are
usually interpreted by visually inspecting graphs of the
data (Barlow & Hersen, 1984), but this process may be
subjective. Statistical methods of interpretation are
also available, but selection of the appropriate statis-
tical model may be difficult (Huitema & McKean,
1998).

For some skills-focused interventions (e.g., proce-
dures for teaching a particular self-help skill), these
limitations may be relatively unimportant, and single-
case experiments may be sufficient to document that
the intervention is clinically useful. Horner et al. (2005)
suggested that an intervention could be considered
validated based on a minimum of five well-designed
single-case studies, conducted by at least three inde-
pendent investigators with a total of 20 or more sub-
jects across studies. For other interventions, however,
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the limitations may be significant. For example, single-
case experiments may show that a psychosocial
intervention helps reduce behavior problems in some
individuals, but may not help clinicians choose between
the intervention and an alternate one such as a psy-
chopharmacological intervention. Also, single-case
experiments may indicate that an intervention helps
some individuals acquire a new social skill, but it may
be unclear whether and how the intervention should be
integrated into a comprehensive intervention program.
To address these situations in the model presented
here, investigators would proceed to develop manuals
for the interventions in preparation for randomized
clinical trials.

As an alternative to single-case designs, between-
group designs in which participants are assigned to an
intervention or control group may be appropriate for
some initial efficacy studies. For example, Kasari,
Freeman, and Paparella (2006) compared groups that
received interventions to enhance joint attention or
pretend play to a control group that received no
intervention. The findings are not definitive, but do
provide information for future study. Some advantages
of between-groups designs include the opportunity to
assign subjects randomly to intervention conditions,
the inclusion of a large number of subjects (allowing
for analysis of individual differences in response to
treatment and increasing generalizability of the
results), and the ability to analyze long-term outcomes
on global measures of functioning.

Between-group designs have potential disadvan-
tages: Because results are aggregated across groups of
individuals, it can be unclear whether individuals
within the groups made gains that substantially
improve their functioning or quality of life. Analyses of
effect size and secondary outcome measures may help
address this issue. Also, because of resource limita-
tions, studies may have a small number of participants,
especially if the research is conducted at a single
site. With a small sample, a failure to show a difference
between groups may be due to an ineffective
intervention or inadequate statistical power. Resource
limitations may also give rise to other methodological
problems (e.g., insufficient monitoring of fidelity of
intervention), making a finding of differences
between groups difficult to interpret. Thus, in the
absence of resources to conduct a large, well-designed
between-group study, it is often advantageous to
evaluate and refine the component parts of a pro-
posed intervention package through single-case
designs.
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Assembly of Manuals and Development of
Research Plan

After initial efficacy studies, the next phase is to
assemble intervention techniques into a manual and
put together protocols for implementing and evaluat-
ing the manualized intervention in subsequent clinical
trials. An intervention may be viewed as a candidate
for inclusion in a manual if three or more well-designed
single-case studies from independent investigators or at
least one well-designed between-group study indicate
that the intervention is possibly efficacious (Chambless
et al., 1996).

For research purposes, a manual serves to stan-
dardize an intervention and make it available to a
wider audience, for both clinical use and continued
research. Thus, it must give enough guidance to ensure
uniformity of intervention implementation and assess-
ment at different centers. The manual explains how the
intervention addresses key features of the disorder or
target behaviors and outlines step-by-step instructions
for each stage of the intervention, as well as common
problems and problem-solving strategies (Hibbs et al.,
1997). The level of specificity may vary across manuals.
For example, a manual that emphasizes highly struc-
tured intervention techniques such as discrete trial
training might detail a large number of particular
intervention programs, whereas a manual that
emphasizes less structured interventions may offer less
specific guidelines.

A major challenge in developing an intervention
manual is to balance uniformity with the need to
individualize the intervention. McMahon (2004)
proposed ‘‘constrained flexibility” such that limited
variation in implementation is acceptable. For
example, the intervention may be divided into com-
ponents with decision rules for selecting which com-
ponents to deliver and under what circumstances.
The manual may describe acceptable variations in
delivering an intervention (e.g., alternate instructions
and prompts in a discrete trial program) and courses
of action if the initial implementation of the inter-
vention is unsuccessful (e.g., possible modifications to
a discrete trial program or other intervention tech-
niques that can be introduced). The subject’s own
interests could be incorporated into the manual (e.g.,
using preferred objects as therapy materials; Kendall
& Chu, 2000). For activities such as parent training,
the manual may give an outline of what to cover
rather than a complete script for sessions (Frankel,
2004). Also, procedures for collaboratively setting



J Autism Dev Disord

intervention goals with caregivers may be included
(cf. Kendall & Chu, 2000; Kendall, Chu, Gifford,
Hayes, & Nauta, 1998).

In addition to an intervention manual for the
intervention group, a manual for the control or com-
parison group is often desirable. In the absence of this
manual and evidence of adherence to it, results from a
control group may be ambiguous. For example, finding
that an intervention group outperformed a control
group may not mean that the intervention was bene-
ficial, but that the control intervention was harmful or
not relevant for participants.

A manual for a comprehensive intervention package
to implement for individuals with ASD is likely to be
more complex than intervention manuals developed
for other populations. Customarily, such manuals were
written for circumscribed problems (e.g., oppositional
behavior in otherwise typically developing children),
with one or two hours per week of intervention pro-
vided over a period of three to six months. However,
these manuals may be useful for illustrating how to
develop a manual for treating individuals with ASD
(cf. Woody & Sanderson, 1998). Also, although not
developed specifically for clinical trials, there are sev-
eral existing manuals on ASD intervention, notably
Lovaas et al. (1981), Lovaas (2003), Taylor and Mc-
Donough (1996), Leaf and McEachin (1999), and
McClannahan and Krantz (1999). For research pur-
poses, it would be useful to examine procedures in
these manuals for selecting particular intervention
components and adapting these components based on
the needs of individual participants. It would also be
important to conduct systematic pilot or feasibility
testing, as discussed below.

Feasibility testing involves delivering the manual-
ized intervention to a small number of subjects as a
prerequisite for a multisite clinical trial (perhaps 3-5
subjects at each participating site). Because the feasi-
bility test involves only a few subjects, it does not
provide reliable information about outcome or allow
for meaningful comparisons between an intervention
group and control groups. However, it does serve two
important purposes: First, it shows that the interven-
tion can in fact be delivered as planned across sites.
Second, it yields information about the acceptability of
the manual to clinicians and subjects (e.g., whether
they view the manual as relevant, helpful, complete
and user-friendly, or burdensome). The assessment
may take the form of surveys, focus groups, or other
subjective reports of the clinicians’ and families’
impressions of the intervention. Based on the
feasibility test, investigators can revise the manual by
adding, removing, or modifying intervention activities

and clarifying how to administer intervention proce-
dures (Albano, 2004; DeRosier, 2004).

The feasibility test also affords an opportunity to
work out measures of intervention fidelity. The two
main elements of fidelity are clinician competence and
adherence to the protocol (Waltz, Addis, Koerner, &
Jacobson, 1993). Competence may be demonstrated by
establishing minimum training criteria or by conduct-
ing tests of skill at implementing intervention tech-
niques or formulating a subject (e.g., developing an
intervention plan for an individual with ASD based on
a manual). Adherence may be documented by
observing a sample of intervention sessions and
recording occurrence or nonoccurrence of relevant
intervention techniques. Collecting information on the
extent to which participants and significant others (e.g.,
parents) follow through on assignments also may be
important. On-site supervision, frequent case reviews
(e.g., weekly teleconferences with clinicians from each
site), and periodic re-training are necessary to maintain
adherence throughout a study and handle issues that
were not anticipated in the manual (Albano, 2004;
Hibbs et al., 1997).

In conjunction with feasibility testing, another pre-
requisite for a successful multisite RCT is to formulate
a plan for data collection and analysis. Consultation
with a biostatistician is often invaluable for this pur-
pose. Table 3 summarizes key aspects of formulating a
plan. One central task is calculating a sample size
needed for adequate statistical power in the RCT. For
this purpose, it is necessary to identify the primary unit
of analysis. In some RCTs, study personnel may pro-
vide the intervention directly to individuals with ASD.
Accordingly, individuals with ASD are the primary
unit of analysis; they are randomly assigned to groups,
and power analyses are based on how many subjects
are needed in the intervention and control groups to
detect a difference between groups. However, other
RCTs involve training caregivers or clinicians to
deliver the intervention and comparing the group that
received training to a control group. In these studies,
each caregiver or clinician is the primary unit of anal-
ysis, as opposed to the individual with autism. Each is
randomly assigned to groups, and power analyses focus
on how many parents or clinicians are needed to
examine the impact of training.

Also necessary for the power analyses is the selec-
tion of a primary outcome measure and a small number
of secondary outcome measures to be used in the RCT
(Scahill & Lord, 2004). The choice of measures follows
from having a clear rationale for why the measure is a
valid index of change in areas targeted by the inter-
vention. In addition, measures in an RCT of a
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Table 3 Planning data collection and analysis

1. Conduct a power analysis

a. Identify the unit of analysis (e.g., individuals with ASD, families, or service providers)

b. Select one primary outcome measure and a small number of secondary measures

c. Determine the smallest difference on outcome measures that would be considered clinically meaningful
2. Work out a reliable system for managing data (e.g., developing a database and procedures for accurate data entry)
3. Outline a schedule for repeated administrations of outcome measures

4. Develop an analysis plan

a. Specify what data to use from outcome measures (e.g., raw scores, scaled scores, or age equivalents)
b. Identify optimal time points of assessment for use in specific types of analyses
c. Select appropriate statistical tests for evaluating differences between groups (e.g., analyses of variance, linear mixed-model

regression, or non-parametric tests).

d. Evaluate the feasibility of analyzing variables that may influence favorable or unfavorable outcomes (i.e., mediators and
moderators); if this analysis is feasible, determine what methods will be used for this analysis

e. Select appropriate tests of effect size and clinical significance

comprehensive intervention should be sensitive to
changes in core features of autism (difficulties in re-
ciprocal social interaction and pragmatic communica-
tion, repetitive behaviors or circumscribed interests).
Investigators should identify the smallest difference on
the primary outcome measure that is considered clini-
cally meaningful. Power analyses are then performed
to determine sample sizes that would be needed to
detect this difference. Table 3 outlines additional tasks
involved in planning data collection and analysis.

Randomized Clinical Trials

Once an intervention manual has been assembled and
feasibility testing has been conducted, the multisite
randomized clinical trial (RCT) authoritatively tests
the efficacy of the intervention. If the trial is successful,
it also confirms the replicability of the intervention
across sites. Large-scale RCTs enable investigators to
analyze variables such as subject characteristics that
may be associated with favorable or unfavorable
responses to intervention, though the statistical power
for such analyses may be limited.

RCTs have made a major contribution to medicine
and have become increasingly important in research on
psychosocial interventions. Many references provide
information on running RCTs (e.g., Kazdin, 2002;

Kendall, Flannery-Schroeder, & Ford, 1999; Meinert,
1986). Table 4 presents quality indicators such as a
recruitment plan to obtain a representative sample of
individuals with autism, clear criteria for including or
excluding participants, careful assessment of partici-
pants prior to intervention, and, especially in studies of
comprehensive interventions, outcome measures that
assess core features of autism. (See Lord et al., 2005;
Scahill & Lord, 2004, for further discussion.)

An important issue is the identification of variables
that influence outcomes (mediators and moderators;
Kraemer, Wilson, Fairburn, & Agras, 2002). A
mediator is a variable that is influenced by the
intervention, which, in turn, influences the outcome
variable. It can be thought of as the mechanism by or
through which the independent variable operates. For
example, intervention may increase communication
skills, which may help reduce disruptive behavior. A
moderator is a factor that alters the impact of the
intervention on the outcome variable. It specifies for
whom or under what circumstances an intervention
works. For example, language ability at entry into the
study may influence how much communication skill
an individual acquires during intervention, and the
amount of change in communication skill may affect
the extent to which the intervention reduces disrup-
tive behavior.

Table 4 Quality indicators in clinical trials on psychosocial interventions for individuals with ASD

. Manuals for all groups
. A recruitment plan to obtain a representative sample
. Clearly stated inclusion and exclusion criteria

. Systematic monitoring of intervention fidelity

NN AW

. Random assignment of participants to intervention and control groups

. Careful characterization of participants at entry into the study (e.g., diagnosis, symptom severity, and level of functioning)

. Clear rationale for the choice of outcome measures and, especially in studies of comprehensive intervention packages, inclusion of

measures that assess core features of autism such as reciprocal social interaction

(o]

. Use of outcome measures collected blind to intervention group

9. Appropriate statistical analyses of differences between groups after intervention, effect size and clinical significance of differences,
and variables that may influence outcomes (i.e., mediators and moderators)

@ Springer
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As discussed by Lord et al. (2005), investigators
frequently propose mediators and moderators to
account for the tremendous variability in intervention
outcomes among individuals with ASD. However,
large-scale RCTs with appropriate analyses of media-
tors and moderators have not yet been conducted on
psychosocial interventions for this population. RCTs
on other childhood disorders, notably the Multimodal
Treatment Study of Children with Attention Deficit
Hyperactivity Disorder (Owens et al., 2003), illustrate
suitable analytic methods.

Community Effectiveness Studies

Following the demonstration of efficacy in a large-scale
RCT, effectiveness studies examine whether similar
outcomes can be achieved when the intervention is
applied outside specialized research centers, in real
world settings by community practitioners. Thus,
effectiveness studies are the ultimate test of whether an
intervention is helpful in clinical practice. As such, they
tend to be more consumer-driven than are efficacy
studies, with a focus on whether an intervention should
be widely disseminated.

RCTs in research centers differ in many important
respects from clinical practice in community settings
(Weisz, Weiss, & Donenberg, 1992). For example, in
RCTs, specifically trained clinicians systematically
deliver a well-defined intervention. By contrast, effec-
tiveness studies may be carried out by community cli-
nicians with eclectic theoretical perspectives and,
perhaps, less training on the intervention techniques.
Clinicians’ professional backgrounds also may differ
between RCTs and community settings. Furthermore,
in RCTs, investigators specify exclusion and inclusion
criteria for participants; effectiveness studies tend to
use less restrictive entry criteria. For reasons such as
these, intervention outcomes in community settings
frequently differ from those in RCTs (Weisz et al.,
1992).

Design considerations are similar for effectiveness
and efficacy studies, but outcome variables in effec-
tiveness studies are often more global and fewer in
number. For example, variables may center on con-
sumer satisfaction instead of standardized measures of
symptom change. Effectiveness studies may be carried
out in multiple centers with large sample sizes. As a
result, subject characterization is often less detailed
than in RCTs, hindering analyses of moderators. Also,
checks on fidelity of intervention may be less rigorous.
Given these practical realities, community clinicians
may deviate from a manual to a greater extent than
clinicians in RCTs. Therefore, a key aspect of

effectiveness studies is to define which elements of the
intervention program must be retained across clini-
cians or agencies and which may be permitted to vary.
For example, in early intensive behavioral interven-
tion, community providers might diverge in their level
of training and supervision, number of service hours
they provide, setting where services take place (e.g.,
home versus school), and typical sequence in which
instructional programs are introduced. For this reason,
specifying minimal levels of training, supervision, and
service hours, along with acceptable variations in set-
ting and sequence of instruction, would be essential.
Prior research in the single-case or RCT phase may
inform development of these criteria.

The unit of analysis may differ in effectiveness and
efficacy studies of the same intervention. For example,
efficacy studies may focus on individuals with ASD or
caregivers, whereas an effectiveness study may involve
training agencies such as school districts to implement
an intervention and comparing trained to untrained
agencies. In this case, agencies would be randomly
assigned to groups, and power analyses would ascertain
the number of agencies required for statistical analyses
of differences between groups.

Using the Phase Model to Evaluate the State of the
Science in ASD Research

The working group applied the phase model to one
comprehensive intervention (the UCLA model) and
one skills-focused intervention (Peer-Mediated Social
Skills Training). These interventions were chosen
because they were judged to have heuristic value for
evaluating the state of the science, not because they
were necessarily the most promising or best-studied
interventions.

Beginning in the 1960s (e.g., Lovaas, Berberich,
Perloff, & Schaeffer, 1966), Lovaas and colleagues
conducted single-case experiments on discrete trial
training (DTT), which is a primary intervention pro-
cedure in the UCLA model (e.g., Lovaas, 1977; Lov-
aas, Koegel, & Schreibman, 1979). Many other
investigators have also performed single-case experi-
ments on this procedure (Goldstein, 2002). Thus, DTT
has completed the first phase of intervention develop-
ment (initial efficacy studies).

After their first studies, Lovaas et al. (1981) and
Lovaas (2003) put together a manual, which has been
used in one RCT (Smith et al., 2000b) and several
effectiveness studies (e.g., Smith, Buch, & Evslin,
2000a). However, the manual has not undergone sys-
tematic pilot testing. Also, although these studies
provide preliminary evidence of efficacy and effec-
tiveness, they have limitations such as few measures of
core features of autism small sample sizes, provision of
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intervention at a single site rather than across sites,
assessments conducted by examiners familiar with
subjects’ intervention status, and little evaluation of
intervention fidelity. Thus, the current priority would
be to do additional pilot testing on manuals, mea-
surement of fidelity, and outcome evaluation, and then
to conduct RCTs that can provide better evidence for
efficacy and data regarding mediators and moderators.
It would then be appropriate to proceed to community
effectiveness studies.

Several comprehensive intervention approaches
besides the UCLA model also have support from ini-
tial efficacy studies. Examples include the Denver
model (Rogers, Hall, Osaki, Reaven, & Herbison,
2001) and intervention programs that emphasize inci-
dental teaching (e.g., Koegel & Koegel, 1995). These
interventions may be appropriate candidates for man-
ual development, pilot testing to show feasibility, and
multisite RCTs.

Because research continues on components of the
UCLA model and other interventions that could be
included in a comprehensive intervention program, a
challenge is to ensure that manuals are complete and
current. Other challenges include improving proce-
dures for monitoring adherence to manuals and
obtaining resources to recruit and retain clinicians
across sites. For example, in its original form, the
UCLA program involves 40 h per week of interven-
tion for 2-3 years. If this intervention were to be
undertaken in a large-scale RCT, maintaining the
continuity of therapists within and across sites could
be a difficult task. Addressing these challenges would
largely involve coordination between investigators
and funding agencies to identify mechanisms to sup-
port developing manuals and conducting feasibility
tests. An example of a possible mechanism is the
NIMH R34 program (From Intervention Develop-
ment to Services: Exploratory Research Grants;
www.nimh.gov). New funding mechanisms also may
need to be developed to deal with the challenges
posed by a 2-3 year intervention.

Peer-mediated social skills training is a skills-fo-
cused intervention with support from numerous single-
case experiments. The first study demonstrated that the
intervention might be applicable to children with aut-
ism (Strain, Shores, & Timm, 1977). Several sub-
sequent studies tested the efficacy of the intervention
in children with autism across different levels of func-
tioning, isolated active ingredients of the intervention
(e.g., comparing different kinds of peer communication
such as offering to share versus giving assistance), and
refined techniques (e.g., adding self-monitoring; Strain
& Schwartz, 2001). Hence, this intervention has
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completed the phase of initial efficacy studies, though
single-case experiments continue to be conducted for
further refinement of the procedures. Extending these
studies, Odom et al. (1999) developed a manual and
conducted a community effectiveness study on peer-
mediated social skills training for children with special
needs, including but not limited to children with aut-
ism. Their study of 98 children is a valuable example of
moving from single-case studies to an effectiveness
study. This strategy is appropriate when the single-case
results are clear about the appropriate subjects for the
intervention and the intervention is relatively
straightforward. In the stepwise model presented here,
there might be additional value in conducting pilot
studies with the manual in children with autism and
proceeding to a large-scale RCT to prove efficacy
for this population. A mechanism such as the
R34 program may work well for supporting these
activities.

Other examples of skills-focused interventions with
extensive support from initial efficacy studies include
the Natural Language Paradigm/Pivotal Response
Training (Koegel & Koegel, 1995), Functional
Communication Training (Carr & Durand, 1985), and
video modeling of social skills (Charlop & Milstein,
1989). These interventions, perhaps as components of a
more comprehensive program, appear ready for man-
ual development and pilot testing in preparation for
RCTs and wider dissemination through effectiveness
studies. In most studies of these interventions, outcome
measures have assessed selected behavior problems
rather than core features of autism. If the interventions
are combined into a comprehensive program, appro-
priate measures of core features would be needed.

Because skills-focused interventions are less com-
plex than comprehensive interventions, development
of manuals may be a more straightforward process.
Nevertheless, one challenge is likely to be to identify
inclusion and exclusion criteria. For example, most
studies on peer-mediated social skills have focused on
preschoolers, but a question might be whether or not to
include school-age children as well. Another question
might be whether there are prerequisite skills that
participants should have in order to benefit from the
intervention (e.g., some proficiency at following
instructions or imitating a model). Conclusions about
such prerequisite skills may be especially informative
for establishing entry criteria for future studies. Also,
given the history of individualizing interventions in
single-case experiments on the intervention, an
additional challenge in manual development is to bal-
ance the importance of standardization and individu-
alization.
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The foregoing discussion shows that several
comprehensive and skills-focused interventions have
support from initial efficacy studies and may merit
systematic manual development, followed by RCTs
with analysis of mediators and moderators, and then
effectiveness studies. The discussion also reveals that
few studies on either comprehensive or skills-focused
interventions included outcome measures assessing
core features of autism. Thus, the development of
interventions specifically designed to address core
features is a priority.

Discussion

This working group extended previous efforts spon-
sored by the National Research Council and by the
NIMH meeting. The overarching goals of the current
and previous efforts were to characterize the state of
the science and identify methodological challenges in
studies of psychosocial interventions for children with
autism. In this paper, the working group presents a
discursive, step-wise model for developing, validating,
and disseminating interventions for children with aut-
ism. According to the model, the first phase is to
conduct initial efficacy studies such as investigations
with single-case designs. Once an intervention has
support from these studies, the next step is to assemble
intervention manuals and conduct pilot testing to
assess the feasibility of implementing the intervention.
When possible, it is advantageous to conduct the pilot
testing across multiple sites to demonstrate that the
manual can be delivered uniformly and is acceptable to
clinicians and families. The next important step is
the large-scale RCT in well-characterized samples
under controlled conditions, with clear entry criteria
and outcome measurement. Structured interventions
with demonstrated feasibility and efficacy are ready
for wider dissemination in community effectiveness
studies to show that the intervention can be adminis-
tered by competent clinicians in typical practice
settings.

When the model is applied to the current psycho-
social research literature for children with autism, it is
clear that no intervention has completed all of these
steps. Nonetheless, several interventions, including
both comprehensive and more skills-focused pro-
grams, have shown encouraging results and appear
appropriate for further study. Two recommendations
are made:

First, support manual development and testing by
dedicating resources to the following activities:
(a) assembly of intervention manuals based on inter-

ventions with empirical support, (b) multisite pilot
testing of intervention manuals to demonstrate feasi-
bility, (c) large-scale RCTs to assess the efficacy of
manualized interventions, demonstrate exportability to
different research sites, and obtain information on
mediators and moderators, and (e) effectiveness stud-
ies of manualized intervention interventions that have
shown efficacy.

Second, develop and test new interventions for core
features of autism by dedicating resources to the fol-
lowing activities: (a) initial testing of interventions
specifically designed to address core features and (b)
supporting these efforts by developing and validating
outcome measures that are sensitive to change in core
features of autism and practical to administer.
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