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A systematic literature search for studies reporting effects of Early Intensive Behavioral
Intervention identified 34 studies, 9 of which were controlled designs having either a
comparison or a control group. We completed a meta-analysis yielding a standardized
mean difference effect size for two available outcome measures: change in full-scale
intelligence and/or adaptive behavior composite. Effect sizes were computed using
Hedges’s g. The average effect size was 1.10 for change in full-scale intelligence (95%
confidence interval = .87, 1.34) and .66 (95% confidence interval = .41, .90) for change
in adaptive behavior composite. These effect sizes are generally considered to be large
and moderate, respectively. Our results support the clinical implication that at present,
and in the absence of other interventions with established efficacy, Early Intensive
Behavioral Intervention should be an intervention of choice for children with autism.

There is a developing evidence base for the positive
effects of comprehensive interventions for children with
autism spectrum disorders (ASD). Two recent narrative
reviews have focused on a range of comprehensive
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interventions for children with autism (Eikeseth, 2009;
Rogers & Vismara, 2008). The conclusion from both
of these reviews is that Early Intensive Behavioral
Intervention (EIBI) is an effective intervention when
compared against no intervention controls or eclectic/
autism-specific special education interventions. When
applying more formal criteria (Chambless et al., 1998;
Chambless & Hollon, 1998; Chambless et al., 1996),
Rogers and Vismara found that EIBI (or what they call
the “Lovaas treatment approach’) should be considered
“well established” and that no other intervention
presently qualifies for this status.
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EIBI programs (including the Lovaas treatment
approach) have been described by Green, Brennan,
and Fein (2002, p. 70, see also Eikeseth, 2009, for a simi-
lar definition) as having the following common e¢le-
ments: (a) intervention is individualized and
comprehensive, addressing all skill domains; (b) many
behavior analytic procedures are used to build new
repertoires and reduce interfering behavior (e.g., differ-
ential reinforcement, prompting, discrete-trial instruc-
tion, incidental teaching, activity-embedded trials, task
analysis, and others); (c¢) one or more individuals with
advanced training in applied behavior analysis and
experience with young children with autism directs the
intervention; (d) normal developmental sequences
guides the selection of intervention goals and short-term
objectives; (e) parents serve as active co-therapists for
their children; (f) intervention is delivered in one-
to-one fashion initially, with gradual transitions to
small-group and large-group formats when warranted;
(g) intervention typically begins in the home and is car-
ried over into other environments (e.g., community set-
tings), with gradual, systematic transitions to preschool,
kindergarten, and elementary school classrooms when
children develop the skills required to learn in those
settings; (h) programming is intensive, is year round,
and includes 20 to 30 hr of structured sessions per week
plus informal instruction and practice throughout most
of the children’s other waking hours; (i) in most cases,
the duration of intervention is 2 or more years; and (j)
most children start intervention in the preschool years,
when they are 3 to 4 years of age.

In addition to narrative reviews, there have been two
recent systematic reviews of outcome research on EIBI.
The first review presented a systematic description of the
research published to date and pointed to challenges for
future research (Howlin, Magiati, & Charman, in press).
Eleven studies were identified using the following inclu-
sion criteria: The study had to have a control or compar-
ison group with a minimum of 10 participants in each
group, participant at intake had to be younger than 6
years of age, and intervention had to be provided for
at least 12 hr a week for 12 months. Howlin et al. dis-
cussed a number of problems associated with drawing
conclusions about the efficacy of EIBI. First, although
not accurately reported in some of the studies, they esti-
mated that the EIBI groups on average received signifi-
cantly more hours of intervention than did control
groups. Second, a variety of assessment instruments
were used across children and studies that made it diffi-
cult to compare results across studies and may have led
to results being spuriously positive. Third, in some stu-
dies it was unclear at what points in time the assessments
were conducted, particularly at posttreatment when in
some cases assessments were undertaken years after
treatment had ended. Fourth, the studies reported test

scores in different ways that including standard scores,
age equivalents, and raw scores.

Howlin et al. (in press) concluded that in general the
average effects of EIBI were favorable compared to con-
trols but that the variability across individual children in
the EIBI studies was substantial. Howlin et al. could not
identify any reliable predictors of outcome. Intake 1Q
was found by some researchers to be related to better
outcomes but others found no such relationship.
Furthermore, age at intake was not found to be related
to outcome in any of the studies. However, age range
was limited with all children being younger than 7 years
of age. Initial language ability was identified as a possi-
ble predictor only in some of the studies that explored
this, and autism symptomatology was found to be
related both with better and with worse outcomes, in
two different studies. Given these problems they con-
cluded that conducting a meta-analysis of the evidence
was not appropriate.

The second recent systematic review conducted by
Reichow and Wolery (2009) addressed similar questions
to Howlin et al. (in press) and drew similar conclusions.
However, unlike Howlin et al., they included a meta-
analysis. The authors argued that a meta-analysis of
EIBI is feasible but that it had to be limited to change
in intelligence scores and that to have enough studies,
they would have to include studies that were not con-
trolled. Thus, the meta-analysis used standardized mean
change effect sizes and not the more methodologically
rigorous standardized mean difference effect size. The
mean change effect size is computed without compari-
son or control group data and, as the authors point
out, any conclusions are limited by threats to validity
such as maturation. In addition, the standardized mean
change effect size may inflate effect size estimates
(Morris, 2000). Based on 12 studies, Reichow and
Wolery reported a weighted mean effect-size for change
in intellectual functioning following EIBI of .69.

A second aspect of the Reichow and Wolery (2009)
analysis that may affect the validity of conclusions was
that studies using a variety of outcome measures for intel-
ligence were included. For example, studies which pri-
marily relied on performance based nonverbal measures
of intelligence such as the Merrill-Palmer (Stutsman,
1948) and the Leiter-R (Roid & Miller, 1997) were treated
as equivalent to studies which reported full-scale IQ mea-
sures. Because the performance-based tests measure areas
where children with autism often are relatively strong
(e.g., visual-spatial tasks), scores tend to be higher than
on full-scale IQ tests (Lord et al., 2006). Not separating
these tests in an analysis on the effects of EIBI may affect
the conclusions drawn, especially in cases where these dif-
ferent measures are used interchangeably pre- and post-
treatment. A minor methodological problem with the
Reichow and Wolery analysis was that they reported
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reliability estimates only on the coding of information
from the selected studies (research methods, participants,
and intervention characteristics); no such data were pro-
vided for the initial procedure for selecting studies to be
included in the review.

The purpose of our study was to provide a replication
and extension of the Reichow and Wolery (2009)
meta-analysis, with a focus on methodological improve-
ments. First, we selected studies with compari-
son/control groups only, while employing a more
precise definition of EIBI (Green et al., 2002) and the
control/comparison groups. This makes it possible to
apply more methodologically rigorous mean difference
effect size measures. Second, we required more unifor-
mity in outcome measurement and included only full-
scale measures of intelligence. Third, we were able to
add a meta-analysis of changes in adaptive behavior.
Fourth, because our literature search was conducted
later in time and employed a somewhat different defini-
tion of EIBI, some additional recent published studies
were included. Fifth, we included interrater reliability
for our literature search and initial selection procedure
for studies in the review. Sixth, we based our analysis
on individual raw data gathered from authors rather
than group average data reported in the original papers.
This made it possible to prevent children from being
represented more than once if they were included in
more than one published outcome study and to ensure
the selection of evaluation periods as similar as possible
across studies.

METHODS

Search Strategy and Data Collection

We searched the PsycINFO, PubMed, and ERIC data-
bases (up to March 2008) using a combination of the
following terms: behavior analytic, behavioral, early,
intervention, and autism and/or PDD. The first author
read the headings and abstracts of all the papers from
this initial search to decide whether the study warranted
a more detailed coding. If it was possible that the study
reported outcome data on the effects of behavioral treat-
ment for children with ASD, the study was obtained for
more detailed coding. In addition, the reference sections
of obtained papers were browsed in an attempt to locate
studies that might have been missed in the electronic
search.

A coding scheme was used for coding all the selected
studies (available from the first author). First, it was
coded whether the children had received behavioral
intervention that generally adhered to common elements
described by Green et al. (2002, p. 70). Second, a series
of true/false scores were given for the following: (a) the
participants were on average between 2 and 7 years of
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age when intervention started; (b) the children were
independently diagnosed with autism or PDD-NOS;
(c) a full-scale measure of intelligence and/or a standar-
dized measure of adaptive behavior such as the Vineland
Adaptive Behavior Scales (VABS; Sparrow, Balla, &
Cicchetti, 1984) was conducted at intake and after inter-
vention (primarily administering a nonverbal intelli-
gence measure such as the Leiter—R [Roid & Miller,
1997] or the Merrill-Palmer Scale of Mental Tests
[Stutsman, 1948] led to the study’s exclusion); (d) the
duration of intervention was between 12 and 36 months;
(e) the study was not a case study (or series of case stu-
dies); (f) the results had been published in a peer-
reviewed journal; and (g) the study included either a
control or comparison group. The studies were classified
as either a comparison or a control study (or both). If it
was specified that the children in the study had received
intervention(s) other than EIBI of similar duration and
intensity in terms of 1:1 hours, it was classed as a
comparison study. Although it would probably be
impossible to determine whether the children in the
comparison groups had similar eclectic or specialist aut-
ism provision (even within a single study), classifying the
studies in this way could still yield useful information.
For example, it may facilitate the exploration of whether
it is the number of 1:1 hours itself (i.e., “intensity’’) that
makes a difference. Where no intervention (or a consid-
erably less intensive one) was provided, or a poorly spe-
cified intervention was described, the study was
classified as a control study.

The electronic and manual searches resulted in 2,150
potential hits. Through the first screening process, we
selected 34 papers for detailed coding. One of the data-
base searches, resulting in 607 hits, was chosen for a
reliability check. The screening results from the first
author were compared to that of a second screener
(another author) using the same decision criteria. Agree-
ment was high overall in terms of whether the paper
should be subject to further analysis (Cohen’s k =.85).
Disagreements occurred only because the second
screener included fewer studies than the first screener.
Thus, there were no instances of the second screener
including a study for further analysis that was not
already included by the first screener.

The 34 studies that remained after this initial screen-
ing were coded by the first author and two independent
scorers (master’s students in behavior analysis). Agree-
ment was calculated between the first author and each
of the independent scorers separately by dividing the
total number of agreements by the total number of
agreements plus disagreements and multiplying by 100.
Initial agreement was high in both cases (91% and
94%, respectively) and the few disagreements that
occurred were resolved after brief discussions. We
excluded 25 of the 34 studies for one or more of
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the following reasons: (a) seven had inadequate intake
and/or outcome data, such as primarily reporting per-
formance 1Q instead of full-scale IQ (Bibby, Eikeseth,
Martin, Mudford, & Reeves, 2002; Drew et al., 2002;
Fenske, Zalenski, Krantz, & McClannahan, 1985;
Luiselli, Cannon, Ellis, & Sisson, 2000; Magiati,
Charman, & Howlin, 2007; Sheinkopf & Siegel, 1998;
Solomon, Necheles, Ferch, & Bruckman, 2007); (b) five
had an intervention duration that was too short to meet
inclusion criteria (Harris, Handleman, Gordon,
Kristoff, & Fuentes, 1991; Ingersoll, Schreibman, &
Stahmer, 2001; Reed, Osborne, & Corness, 2007a,
2007b; Stahmer & Ingersoll, 2004); (c) two reported data
from case studies only (Butter, Mulick, & Metz, 2006;
Green et al., 2002); (d) three reported data that were
already included in other studies (Beglinger & Smith,
2005; Eikeseth, Smith, Jahr, & Eldevik, 2007,
McEachin, Smith, & Lovaas, 1993); (e) upon closer
inspection, one of the studies provided intervention that
did not meet the definition of behavioral treatment
(Gabriels, Hill, Pierce, Rogers, & Wehner, 2001); and
(f) seven did not have a control or comparison
group (Anderson, Avery, DiPietro, Edwards, &
Christian, 1987; Ben-Itzchak & Zachor, 2007; Harris &
Handleman, 2000; Hayward, Eikeseth, Gale, & Morgan,
in press; Sallows & Graupner, 2005; Smith, Buch, &
Gamby, 2000; Weiss, 1999).

Individual data needed to calculate effect sizes from the
nine remaining studies were obtained by contacting
the authors of each study. We asked them to provide
the age, I1Q, and adaptive behavior scores at intake and
after 2 years in intervention (or as close as possible). Also,
we asked if any of the children either in the EIBI or com-
parison/control groups was represented in other pub-
lished studies. Thus, all computations in our study were
conducted by recalculating pre- and postgroup means
and standard deviation on outcome measures rather than
data reported in the original papers or extrapolated from
these reports. Individual data from the second control
group (n=21) in the Lovaas (1987) study were not avail-
able, and 4 children in the comparison group from one
study (Eldevik, Eikeseth, Jahr, & Smith, 2006) were
excluded because they were already in the comparison
group of an earlier study also included in the analysis
(Eikeseth, Smith, Jahr, & Eldevik, 2002). Figure 1
summarizes the study search and selection process.

The total number of children in the nine intervention
studies was 297-153 in the EIBI groups, 105 in control
groups and 39 in comparison groups. Table 1 summarizes
the main characteristics of the children included in this
analysis, including mean age at intake, 1Q, and Vineland
Adaptive Behavior Composite (ABC) scores at intake
and posttreatment. Not all authors reported both IQ
and ABC data, or were able to give the exact duration
of intervention for each individual child. The average

Literature search
Screening of headings and
abstracts, manual search
(n=2150)

JL . 'Studies excluded (n=25)‘

Uncontrolled (n=7)
: : Inadequate IQ data (n=7)
Studies retrieved for Duration too short/long (n=5)
more detailed coding —— Case studies (n=2)
(n=34) Data already included from other
studies (n=3)
No behavioral treatment (n=1)

Studies included in

analysis
(n=9)

\ J

FIGURE 1 The search and selection procedure.

intensity in terms of weekly hours and duration is
provided in Table 1. The research design and assignment
procedures employed are briefly described along with any
inclusion criteria described in the original paper. If a
study reported outcome data at more than one point in
time, we chose the point that was closest to 2-year dura-
tion of treatment. All of the aforementioned calculations
were conducted in SPSS (version 16.0) using raw data
provided from the authors. Hence, the pre- and post-
group means and standard deviations may differ from
those reported in the original published papers.

Child Measures

Intellectual functioning. The Bayley Scales of Infant
Development, either the first or second edition (Bayley,
1969, 1993) were used for the youngest children or the
children that scored below the basal on intelligence tests
standardized for their chronological age. The Bayley
Scales of Infant Development is a measure of mental
development for children up to 42 months. It will yield
a mental developmental index, which is considered
broadly equivalent to an IQ score. For the older and
higher functioning children the most frequently used
measures of intelligence were the Stanford—Binet Intelli-
gence Scale, Fourth Edition (Thorndike, Hagen, &
Sattler, 1986), the Wechsler Preschool and Primary Scale
Intelligence—Revised (Wechsler, 1989), the Wechsler
Intelligence Scale for Children—Revised (Wechsler,
1974), or the Wechsler Intelligence Scales for Children—
Third Edition (Wechsler, 1993). If the child scored below
the norms on a test, researchers had generally computed a
ratio IQ score by dividing the obtained mental age with
chronological age and multiplying by 100. All of the tests
have been used extensively and validated for children
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with pervasive developmental disorders and intellectual
disabilities (Newsom & Hovanitz, 1997).

Adaptive behavior. The VABS (Sparrow et al.,
1984) was the only measure for adaptive behavior used
in the studies included in our analysis. The VABS yields
standard scores on four domains: communication; daily
living skills; socialization; and, for children younger
than 6 years old, motor skills. Based on these scores it
will also yield a standardized ABC. In our study we only
used this composite score as we did not have access to
the domain scores for most of the children. The VABS
is widely regarded as the best available instrument for
assessing adaptive behavior in children with autism
(Newsom & Hovanitz, 1997).

Tests of Homogeneity and Publication Bias

Data were entered into the Comprehensive Meta-
Analysis Software (Borenstein, Hedges, Higgins, &
Rothstein, 2005). To determine whether all studies were
drawn from a population of studies with a common
mean effect size, we performed a test of homogeneity
using the Q-statistic and I?, utilizing these options in
the Comprehensive Meta-Analysis Software. These tests
were conducted for the whole group of nine studies
together. The I? gives the proportion of the variance that
be explained by between-study variance. Using the soft-
ware, we also assessed potential publication bias by a
funnel plot of the standard error and effect size for each
study (Egger, Smith, Schneider, & Minder, 1997) and
the trim and fill method (Duval & Tweedie, 2000) for
both IQ and ABC outcomes.

Effect Size Measures

The standardized mean difference effects size for EIBI
were computed for IQ and ABC using the same soft-
ware. Effect sizes were computed for each study sepa-
rately, but we also computed an overall effect size
against the comparison and control groups. We used
the Hedges’s g effect size measure (Hedges & Olkin,
1985) to adjust for the relatively small sample sizes in
the studies, typically less than 20 in each group. When
computing an overall (meta-analytic) effect size the indi-
vidual studies were weighted using the inverse of the var-
iance, as is widely considered to be the best practice
(Borenstein, Hedges, Higgins, & Rothstein, 2009).

RESULTS

Homogeneity

The Q-statistic was not statistically significant for either
1Q, 0(9)=10.07, p=.345, or ABC, Q(7)=8.50,

p=.291, scores across the nine identified studies.
This indicated that all of the studies could be combined
for one common effect size. We also calculated
the between-study variance for 1Q (I =10.66) and for
ABC scores (I =17.65), and these data supported the
homogeneity conclusion in that relatively small propor-
tions of variance were explained by between-study
variance. Given these findings, we used a fixed effects
model for computing all effect sizes.

Effect Size Measures

The standardized mean difference effect size was calcu-
lated for IQ and ABC. The Howard, Sparkman, Cohen,
Green, and Stanislaw (2005) study contributed both a
control and a comparison group. We decided to calcu-
late separate effect sizes for these. Hence, the total num-
ber of effect sizes for IQ was 10 from the nine studies
included. Four studies had a comparison group and
six studies had a control group. For ABC, four studies
had a comparison group and four studies had a control
group, the Howard et al. study again contributing one to
each group, making the total number of effect sizes eight
from the seven studies included. A forest plot of the
effect sizes for each study and an overall effect size for
IQ and ABC are shown in Figure 2.

Study name Type Outcome Hedges's g and 95%CI

Hedges's

g
(Lovaas, 1987) Contr Q 1,39
(Smith, et al, 1997) Contr Q 0,81
(Smith, et al, 2000) Contr Q 0,76
(Bimbrauer & Leach, 1993)  Contr Q 0,76
(Remington et al, 2007) Contr Q 0,76 —
(Howard, et al, 2005) Contr Q 1,52
(Cohen, et al, 2006) Contr Q 0,69 ——
(Eldevik, et al, 2006) Comp Q 1,74
(Howard, et al, 2005) Comp Q 1,46
(Eikeseth, et al, 2002) Comp IQ 1,33
1,10 <
-3,00 -1,50 0,00 150 3,00
Favours Comp/Contr  Favours EIBI

Ful-scale intelligence
Study name Type Outcome H s's g and 95%Cl

Hedges's

(Smith, et al, 2000) Contr ABC 0,13
(Bimbrauer & Leach, 1993)  Contr ABC 0,14
(Remington et al, 2007) Contr ABC 0,31
(Howard, et al, 2005) Contr ABC 0,96
(Cohen, et al, 2006) Contr ABC 1,22
(Eikeseth, et al, 2002) Comp ABC 0,89
(Eldevik, et al, 2006) Comp  ABC 0,64
(Howard, et al, 2005) Comp ABC 0,71 ——
0,66 <&

-300 -5 000 150 3,00
Favours Compl/Contr  Favours EIBI

Adaptive Behavior Composite

FIGURE 2 Forrest plots of standardized mean difference effect sizes
(Hedges’s g) and 95% confidence intervals (Cls). In the first plot effect
sizes for full-scale IQ are shown and in the second ditto for adaptive
behavior composites. Studies are grouped as either comparison or con-
trol. The fixed model effect size is computed against both the compar-
ison and control studies and also an overall effect size is computed.
EIBI = Early Intensive Behavioral Intervention.
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The overall effect size for 1Q change was 1.103 (95%
confidence interval [CI] = .871, 1.335). The overall effect
size for change in adaptive behavior composite scores
was .660 (95% CI= .41, .90).

Publication Bias

We found no statistical or visual evidence of publication
bias. Funnel plots of the standard error against effect
sizes for IQ and ABC changes are shown in Figure 3.
The Duval and Tweedie (2000) trim and fill method
did not suggest the potential absence of any studies.
However, the limitations of these techniques, particu-
larly when there are few studies, means we cannot
exclude publication bias.
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DISCUSSION

Following EIBI treatment, our meta-analysis found an
average large effect size for IQ change (based on 10 com-
parisons) and an average medium effect size for ABC
change (based on 8 comparisons; Cohen, 1992). These
estimates of effect size were also statistically significant
from zero (the 95% CIs did not contain zero). We also
found that the sample of studies was reasonably homoge-
nous and that there was no evidence of publication bias.

The only other published meta-analysis we have
found (Reichow & Wolery, 2009) reported an effect size
of .69 for IQ change. The effect size for IQ change is
thus somewhat higher in our analysis. There may be sev-
eral explanations for the difference between our results

Funnel Plot of Standard Error by Hedges's g
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FIGURE 3 Funnel plots of effect sizes against the standard errors. In the first plot the full-scale IQ data are shown, and in the second plot the
adaptive behavior composites are shown. The circles represent the studies included in the analysis, and the diamond represents the average effect
size with a 95% confidence interval.
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and those of Reichow and Wolery that relate to the steps
we took to expand and improve on their analysis. First,
to be able to use the more methodologically rigorous
standardized mean difference effect size, we only
included studies that had a control or a comparison
group. In contrast, Reichow and Wolery computed their
mean effect size based on the change within the EIBI
group only. Second, we applied a more precise yet inclu-
sive definition of EIBI, introduced by Green et al.,
(2002), that seems to us to be more in keeping with
how other EIBI professionals define their field (e.g.,
Eikeseth, 2009). Reichow and Wolery employed more
restricted criteria for including studies in their review,
in that it had to be a replication of Lovaas’s
UCLA/YAP model and/or based on their treatment
manuals. This may be the reason why the Howard
et al., (2005) and the Remington et al., (2007) studies
were not included in their analysis. However, in our opi-
nion, the failure to include these two studies represents
an inconsistency in the selection process. To us, the
treatment provided in these studies is as much EIBI as
the treatment provided in the studies that were included
by Reichow and Wolery. Along the same lines, it seems
inappropriate to us to include in the calculation of effect
size a study that compared two models of EIBI service
delivery (Sallows & Graupner, 2005). It is quite clear
from the description of the provisions in this study that,
although the groups differ in some respects, they are
both examples of EIBI.

A third difference in our analysis is that we only
included studies that reported full-scale intelligence
scores. Reichow and Wolery did not make a distinction
between performance based and full-scale intelligence
measures. As we have noted earlier, this may skew results
in either direction, especially when tests are used inter-
changeably over time. Fourth, our analysis was based
on individual raw data from each study rather than the
data reported in the published papers. This meant that
we had a slightly different sample of children, even from
the studies in common to both analyses (see Table 1).

As an extension to Reichow and Wolery’s meta-
analysis, we were able to include an analysis of another
important outcome measure, namely, the adaptive beha-
vior composite. This measure adds substantial validity
to the outcomes, because it tells us more about the chil-
dren’s skills in daily life. Of interest, effects sizes were
lower than for 1Q. We also tested if intensity of treat-
ment in itself may account for differences in outcome.
This was possible by employing stricter criteria for what
should constitute a comparison group. In our study, the
comparison groups had to be given a provision of simi-
lar intensity (measured as weekly hours of 1:1 provision)
as the EIBI groups. In the studies included here, this
meant an “‘eclectic”’ provision. Although we agree with
Reichow and Wolery’s (2009) point that it is still hard

to determine whether this means a specific common
provision, we think it is valuable to treat them as a
group, especially as eclectic provision is probably similar
to a treatment as usual for many children with autism.
In eclectic programs, the particular composition of
treatments is to be adjusted to the individual child’s
needs and may thus vary a great deal across children
and across time for a given child. Attempts to measure
this have been made (e.g., Eikeseth et al., 2002), but it
proved difficult for teachers in the eclectic groups (and
thus for the researchers) to say what specific treatment
they were using because they tended to blend and
apply them depending on the child’s behavior and needs
through the day. Although difficult to specify, the eclec-
tic approach seems to be the most common provision
offered to children with ASD in service settings
currently, even among those clinicians with behavior
analysis training (Schreck & Mazur, 2008). Our results
add to the serious concerns raised by Rogers and
Vismara (2008) about eclectic treatment models.
Although we were able to refine Reichow and
Wolery’s meta-analysis, there are some serious limita-
tions that remain, such that any conclusions need to
be drawn with caution and to be considered tentative.
First, the number of studies included in our analysis
may be considered small, although it is above the med-
ian for reviews listed in the the Cochrane Database of
Systematic Reviews. This database currently includes
more than 3,000 reviews, and the median number of stu-
dies in a review is six (Borenstein et al., 2009). Second, a
more serious limitation is the quality of the studies on
effects of EIBI. Because of the lack of random assign-
ment, only one study included in the present analysis
met Type 1 /highest level criteria of methodological rigor
(Nathan & Gorman, 2002). Furthermore, the literature
lacks comparisons between EIBI and other approaches,
perhaps other than the eclectic one. Third, although
there is a clear difference in outcome between EIBI
and the comparison intervention, it should be noted that
this may be due to differences in the amount and fre-
quency of supervision and training. We did not have
enough data to control for this in the present study.
However, based on the information in the studies
included, it is clear that the EIBI group in general
received more frequent and more total hours of supervi-
sion and training. This remains a threat for the validity
of conclusions about the superiority of EIBI in relation
to comparison intervention. Fourth, we decided to
include two effect sizes from the Howard et al. (2005)
study, one for EIBI against the comparison group and
one for EIBI against the control group. This is proble-
matic because they are not independent of each other
as both involve contrasts with a single EIBI group. We
did all calculation only including the effect size from
the comparison group and this did not alter the overall
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results in any significant manner; Hedges’s g=1.048
(95% CI=.80, 1.30) for IQ, and Hedges’s g=.607
(95% CI=.34, .87) for ABC. Fifth, because of the
limited number of studies and available variables we
decided not to conduct an analysis of moderator
variables that may explain variation in intervention out-
come. However, this is certainly a priority for the future
when more studies are published and more potential
moderator variables can be analyzed.

Implications for Research, Policy, and Practice

With these limitations in mind, our general conclusions
are very similar to those of other recent reviews:
EIBI produces large to moderate effect sizes for changes
in IQ and ABC scores for children with ASD when
compared with no intervention controls and eclectic
provision. These results support the clinical implication
that EIBI at present should be an intervention of choice
for children with ASD. However, randomized controlled
trials comparing EIBI to other interventions are still
needed. In particular, studies are needed where the
comparison intervention is of similar intensity and
where staff receive similar training and supervision.
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