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abstract
CONTEXT: Early intensive behavioral and developmental interventions

for young children with autism spectrum disorders (ASDs) may en-

hance developmental outcomes.

OBJECTIVE: To systematically review evidence regarding such inter-

ventions for children aged 12 and younger with ASDs.

METHODS: We searched Medline, PsycINFO, and ERIC (Education Re-

sources Information Center) from 2000 to May 2010. Two reviewers

independently assessed studies against predetermined inclusion/

exclusion criteria. Two reviewers independently extracted data regard-

ing participant and intervention characteristics, assessment tech-

niques, and outcomes and assigned overall quality and strength-of-

evidence ratings using predetermined criteria.

RESULTS: Thirty-four unique studies met inclusion criteria. Seventeen

studies were case series; 2 were randomized controlled trials. We

rated 1 study as good quality, 10 as fair quality, and 23 as poor quality.

The strength of the evidence overall ranged from insufficient to low.

Studies of University of California Los Angeles/Lovaas–based interven-

tions and variants reported clinically significant gains in language and

cognitive skills in some children, as did 1 randomized controlled trial of

an early intensive developmental intervention approach (the Early

Start Denver Model). Specific parent-training approaches yielded

gains in short-term language function and some challenging behav-

iors. Data suggest that subgroups of children displayed more prom-

inent gains across studies, but participant characteristics associ-

ated with greater gains are not well understood.

CONCLUSIONS: Studies of Lovaas-based approaches and early inten-

sive behavioral intervention variants and the Early Start Denver Model

resulted in some improvements in cognitive performance, language

skills, and adaptive behavior skills in some young children with ASDs,

although the literature is limited bymethodologic concerns. Pediatrics
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Autism spectrum disorders (ASDs) are

characterized by impairments in so-

cial interaction, behavior, and commu-

nication. Although once considered

untreatable, findings published by

Lovaas1 in 1987 suggested that with in-

tensive intervention using applied be-

havioral analysis, some children may

experience a degree of improvement.

That report, in which “recovery” of just

less than 50% of a subgroup of young

children who were receiving intensive

intervention was described, initiated a

growing body of research. Results of

individual studies have suggested that

some childrenwho enter into intensive

autism-specialized intervention ser-

vices at young ages may show larger

gains in terms of cognitive and adap-

tive functioning and early educational

attainment than children who do not

receive such services.2–6 This research

led to a reconceptualization of ASDs as

a group of disorders marked by plas-

ticity and heterogeneity and for which

there was hope for better outcomes

for some children who receive appro-

priate intervention. Subsequent re-

search has focused on social commu-

nication and behavioral impairments

and used highly structured ap-

proaches, developmental approaches

that deliver intervention within natural

contexts, and integrative approaches.

There continues to be no global con-

sensus on what treatment strategies

are most effective for patients with

ASDs, although it is clear that chronic

management is often necessary to

maximize independence and quality of

life. Children frequently receive combi-

nations of interventions that may in-

clude behavioral, educational, and

medical therapies as well as allied

health and complementary ap-

proaches. For many children, behav-

ioral interventions form the corner-

stone of their treatment. As results of

studies on behavioral interventions

that present a range of outcomes for

potentially different subgroups of chil-

dren continue to be published, it is im-

perative to summarize the evidence so

that parents and care providers can

make informed decisions for specific

children.

In this systematic review we examined

the available published evidence regard-

ing the effectiveness of early intensive

behavioral and developmental interven-

tions for children with ASDs. This review

is a component of an Agency for Health-

care Research and Quality (AHRQ)–

commissioned comparative-effectiveness

review of therapies for children with

ASDs that was conducted by the Vander-

bilt Evidence-Based Practice Center. The

full comparative-effectiveness review7 is

available at www.effectivehealthcare.

ahrq.gov.

METHODS

Search Strategy

We searched Medline via the PubMed

interface, PsycINFO (psychology/psy-

chiatry literature), and ERIC (Educa-

tion Resources Information Center)

(educational literature) from 2000 to

May 2010 using controlled vocabulary

terms and key words related to ASDs

and therapy-related terms. We also

hand-searched the reference lists of

all included articles to identify addi-

tional studies and reviewed clinical tri-

als related to therapies for ASDs.

Study Selection

We developed study inclusion and ex-

clusion criteria in consultation with an

expert panel of clinicians, research-

ers, and educators involved in the care

of children with ASDs. We included all

study designs except single case re-

ports and required that studies in-

clude at least 10 participants younger

than 13 years of agewith a diagnosis of

ASD. Given concerns about diagnostic

certainty in very young children, we

also included studies with children

younger than 2 years if they included

children who were at risk for an ASD.

Studies had to be published after or in

the year 2000, coincident with the revi-

sion of the Diagnostic and Statistical

Manual of Mental Diseases, Fourth Edi-

tion8 and widespread implementation

of gold-standard assessment tools in-

cluding the Autism Diagnostic Obser-

vation Schedule (ADOS)9 and the Au-

tism Diagnostic Interview-Revised10

over the same time frame.

Characterization of Studies

We considered interventions to be

early intensive behavioral and devel-

opmental if their approach was pri-

marily behavioral and if they were

comprehensive (ie, targeted multiple

areas of functioning). Studies of inten-

sive interventions that were focused

on single target areas (ie, joint attention,

imitation) or delivered primarily in edu-

cational settings were addressed else-

where in the full review7 (see www.

effectivehealthcare.ahrq.gov).

We further classified studies into 1 of 3

categories: (1) University of California

Los Angeles (UCLA)/Lovaas–based in-

terventions and approaches that are

often termed early intensive behav-

ioral intervention (EIBI) in the litera-

ture; (2) comprehensive interventions

for children younger than 2 years; and

(3) parent-training protocols. We note

that the studies in the first category

used a range of specific methodolo-

gies, but they all emphasized core te-

nets of intensive (ie, many hours per

week) approaches and often through

1-on-1 instruction.

Data Extraction

Using standardized forms, 2 investiga-

tors independently extracted data re-

garding study design; descriptions of

the study populations, comparison

groups, and intervention; and baseline

and outcome data. We also extracted

data about harms or adverse effects of
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therapies. We captured data on the

conduct of assessments to inform the

evaluation of quality. Principal out-

comes of interest included effects on

core symptoms of ASDs and other

symptoms commonly associated with

ASDs, including cognitive functioning

and behavioral challenges.

Study-Quality Assessment

Two investigators independently as-

sessed each study by using a prespeci-

fied quality-assessment form devel-

oped and tested by the review team

with input from experts in the field. We

evaluated the following elements with

a series of yes/no questions related to

each of them:

● study design (eg, randomized con-

trolled trial [RCT], group design);

● diagnostic approach (eg, ADOS, Au-

tism Diagnostic Interview-Revised,

clinical diagnosis, combination);

● participant ascertainment and

characterization (eg, baseline char-

acteristics assessed);

● intervention description (eg, manu-

alized intervention, treatment de-

scription, fidelity measurement);

● outcomes measurement (eg, stan-

dardized measures, blinded assess-

ment, multiple informants); and

● statistical analysis (eg, appropriate

statistical methodology).

Disagreements between assessors

were resolved through discussion to

reach consensus, and studies could

receive an overall score of good, fair,

or poor. The full quality tool and ap-

proach to assessment are available in

the full report7 (see www.effective

healthcare.ahrq.gov), as are assess-

ments for each individual study.

We also assessed the strength of the

available evidence (SOE), which is our

degree of confidence that the observed

effect of an intervention is unlikely to

change with further research. The SOE

can be regarded as insufficient, low,

moderate, or high. SOE assessments

were based on consideration of 4 do-

mains (Table 1). Our full methodology

and algorithm for structuring the SOE

are presented in the full AHRQ report7

(see www.effectivehealthcare.ahrq.gov).

Role of the Funding Source

The topic of therapies for children with

ASDs was nominated by the Centers

for Medicare and Medicaid Services

and Autism Speaks and selected by the

AHRQ for a comparative-effectiveness

review by the Vanderbilt Evidence-

Based Practice Center. A task-order of-

ficer from the AHRQ provided technical

assistance during the conduct of the

evidence report and commented on re-

port drafts.

Data Synthesis

Considerable heterogeneity in the in-

terventions and outcome measures

used in studies that met our inclusion

criteria precluded a meta-analysis. We

TABLE 1 Domains Used to Assess Strength of

Evidence

Risk of bias: Reflects issues in study design and

conduct that could result in biased estimates

of effect

Consistency: Reflects similarity of effect sizes

seen across studies; consistency cannot be

assessed when only 1 study is available

Directness: Reflects the relationship between the

intervention and the ultimate health outcome

of interest

Precision: Reflects the level of certainty around

the effect observed

TABLE 2 Summary of Results

Intervention Study Design/Quality Study Results and Overall Strength of Evidence

UCLA/Lovaas–based

interventions and EIBI

variants

1 RCT/fair quality3; 3 nRCTs/fair quality12,19,34;

5 prospective cohorts/3 of fair

quality4,33,37; 2 retrospective cohorts/poor

quality14,38; 6 prospective case

series5,11,13,16,21,26; 6 retrospective case

series20,22,25,28,29,35,39

Young children who received high-intensity interventions (�30 h/wk for 1–3 y

by well-trained therapists) displayed improvements in areas of cognitive,

language, and adaptive functioning; subgroups of children displayed a

positive response to this intervention, although this subgroup has not yet

been clearly described; there have been few randomized studies; few have

used approaches as outlined in treatment manuals; there have been

variations in interventions delivered and participant characteristics within

studies; strength of evidence for UCLA/Lovaas–based intervention and EIBI

variants in affecting language, cognitive, educational, and adaptive

outcomes and ASD symptom severity is low

Comprehensive approaches

for children�2 y old

1 RCT/good quality2; 1 nRCT/fair quality15;

2 prospective case series32,39
Improvements in cognitive, language, and adaptive behavior skills have been

seen over 2 y of ESDM intervention; ESDM findings have not yet been

replicated, and it is unclear how core ASD symptoms change in response

to treatment; strength of evidence for comprehensive interventions for

children�2 y of age is currently insufficient

Parent training 3 RCTs/fair quality17,18,43; 1 nRCT/fair

quality15; 3 prospective case series23,24,36
There is some indication of short-term improvements in language, social, and

adaptive skills for children whose parents receive training in these areas;

there has been a lack of standardized measures and baseline differences

among participants in some studies; data have not yet demonstrated long-

term functional improvements across domains for any specific form of

training; strength of evidence for changing core ASD deficit areas is

insufficient

nRCT indicates non-randomized controlled trial.
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summarized characteristics of study

populations and interventions and

used descriptive statistics to report

study outcomes.

RESULTS

Search Results

Among 4120 articles located for the

full review, 382–6,11–43 (comprising 34

unique studies) met study inclusion

criteria and addressed early intensive

behavioral and developmental inter-

ventions (Fig 1).

UCLA/Lovaas–Based Interventions

and EIBI Variants

Among the 23 unique studies from

which UCLA/Lovaas–based interven-

tions and EIBI variants were reported,

8 were rated as being of fair quality*

and 15 were of poor quality (Table 2).†

The 1 RCT on the UCLA/Lovaas–based

treatment that met inclusion criteria

was considered to be of fair quality.3 This

study, the first attempted replication of

Lovaas’ manualized intervention to use

random assignment, a standardized as-

sessment battery, and explicit account-

ing of intervention hours, compared a

clinic-based method to a parent pro-

gram. The study randomly assigned 28

childrenwith amean IQ of 51 to either an

intensive treatment group (UCLA/Lovaas

model with an average of 25 hours/week

of individual treatment per year with re-

duced intervention over the next 1–2

years) or a parent-training group (3–9

months of parent training). Gains in IQ

weremuchmore tempered than those in

Lovaas’ original noncontrolled study.1

Children in the treatment groupgaineda

mean of 15 IQ points in comparison with

the relatively stable cognitive function-

ing of the control group, although aver-

age IQ in the treatment group remained

in the impaired range. Most of the chil-

dren who demonstrated large IQ gains

were within the subgroup diagnosed

with pervasive development disorder-

not otherwise specified, whereas chil-

dren with classically defined autistic

disorderdemonstratedmodestimprove-

ments. Although the study replicated

cognitive improvements for some chil-

dren as seen in Lovaas’ studies, it re-

vealed a less dramatic effect for the pop-

ulation of children for whom this

approach is often recommended (ie,

children with classically defined autistic

disorder) compared with what was re-

ported previously. An additional study

that attempted to approximate an RCT

format45 did not meet methodologic in-

clusion criteria in this capacity and, as

such, was addressed in themoderators-

of-treatment-effect portion of the full

review.

Seven prospective cohort studies and

nonrandomized trials were available

on UCLA/Lovaas–based or EIBI meth-

odologies, but none made the same

comparisons in terms of either inter-

ventions or populations. Hayward et

al34,41 examined the progress of chil-

dren who received either intensive

clinic-directed UCLA/Lovaas–based in-

tervention or an intensive parent-

managed model over the course of 1

year. At follow-up, children in both

groups had improved significantly in

IQ, nonverbal IQ, language use/under-

standing, and most areas of adaptive

functioning with the exception of daily

living skills, but there were no differ-

ences between the groups.

Two studies compared intensive

center-based treatment to community

care. Howard et al37 studied preschool-

aged children who received intensive

behavior analytic treatment, intensive

“eclectic” intervention, and general in-

tervention in public early-intervention

programs. Groups were assigned via

educational placement teams that spe-

cifically included parent input. Control-

ling for age at diagnosis and combined

parental education, children in the in-

tensive behavior analytic group dem-
*Refs 3, 4, 12, 16, 33, 34, 37, 41, 42, and 44.

†Refs 5, 6, 11, 13, 20, 21, 25, 26, 28–31, 35, 38, and 40.

Nonduplicate articles 

identified in searches 

n = 4120   

● Literature search: n = 3779  

● Hand search/grey literature 
search: n = 341 

Full-text articles 

reviewed 

n = 714 

Articles excluded 

n = 3406 

Full-text articles excluded 
n = 531

a
 

 

• Participants not within age range  
n = 293 

• Not original research 
n = 135 

• Ineligible study size 
n = 406 

• Not relevant to key questions 
n = 285 

• Unable to abstract data 
n = 16 

Unique full-text 

articles included in 

review 

n = 183 (comprising 

159 unique studies)  

Unique full-text articles included in the 
early intensive behavioral and 

developmental literature 
 

n = 34 

FIGURE 1
Location of studies of early intensive behavioral and developmental intervention. a The total number of

articles in the exclusion categories exceeds the number of articles excluded because most of the

articles fit into multiple exclusion categories.
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onstrated significant improvements in

all areas assessed at follow-up, includ-

ing an average IQ of 89 (41-point im-

provement over baseline) and a 24-

point difference from the combined

mean of the other intervention groups.

Significant differences between the

eclectic and general-intervention

groups were not present at follow-up.

Findings suggest substantial improve-

ment via an intensive approach for

young children with autism; however,

important differences in group assign-

ment at baseline, difficulties with sys-

tematic measurement overtime, the

lack of reported treatment fidelity or

adherence characteristics, and the

small number of children in the com-

parison group limit interpretation of

these findings.

These results were echoed in another

study4 of 42 children in which those

who received the Lovaas intervention

had significantly higher IQs and adap-

tive behavior skills at follow-up com-

pared with children in undefined

community care. Receptive language

improvements were not significant,

and expressive language skills and so-

cialization scores were not different

for the 2 groups at year 3. Twelve of the

21 children in the Lovaas group had IQs

higher than 85 compared with 7 of 21

in the eclectic treatment group at out-

come. Likewise, more children in the

Lovaas group were in typical schools

subsequent to intervention (17 vs 1),

although this specific outcome may

have been attributable to factors, in-

cluding differences in socioeconomic

status and family constellation, that

were evident between the groups.

One study33 of 2 centers compared an

eclectic approach to EIBI-based inter-

vention alone. Children received 8

hours of intervention per day andwere

assessed over 1 year. Significant

group differences were noted in lan-

guage/communication and reciprocal

social interaction measures; both

groups showed decreases in symptom

tallies, but there were more substan-

tial decreases in the UCLA/Lovaas–

based group. No significant differ-

ences in IQ change were reported. In a

subsequent study on diagnostic stabil-

ity31with unclear sample overlap, most

children who received the intervention

continued to display scores in the ASD

range on the ADOS (n� 53).

Finally, 1 study tried to assess the role

of intensity of the intervention on out-

comes. Reed et al12 studied the effec-

tiveness of varying-intensity home-

based and Lovaas–based programs

that offered primarily 1-to-1 teaching.

Assignment to high-intensity or low-

intensity interventions (30 vs 13 hours/

week on average) was based on geo-

graphic location. Children in the high-

intensity group had higher ability and

cognitive scores and lower autism se-

verity scores at baseline. At the

follow-up assessment 9 to 10 months

after beginning the intervention, chil-

dren who received the high-intensity

intervention demonstrated statisti-

cally significant improvements in intel-

lectual and educational functioning.

Children who received the low-

intensity intervention demonstrated

statistically significant changes in ed-

ucational functioning and nonsignifi-

cant improvement in cognitive func-

tioning. The only significant difference

between the groups was improved ed-

ucational functioning associated with

high-intensity intervention.

Three additional cohort studies6,14,38 pro-

vided inconsistent data on the benefit of

behavioral approaches, but all 3 of them

had substantial risk of bias. Case series

of early-intervention approaches13,22,25,26,40

hadmixed results, likely in part because

of the substantial heterogeneity of inter-

ventionsexaminedevenwithin individual

studies, little or no control of concomi-

tant interventions, and poor fidelity to

any given approach. Outcomes in these

studies were more likely to be parent-

reported and not based on validated

tools.

Several chart reviews and other retro-

spective analyses have been used to un-

derstand treatment patterns and ef-

fects.5,20,21,28–30 Interpretation of findings

is most appropriately confined to not-

ing that some children who receive in-

tervention have displayed improve-

ments during intervention in cognitive,

adaptive, and autism-specific impair-

ments, that characteristics of starting

treatment and baseline abilities are

correlated with improvement in some

instances, and heterogeneity in terms

of improvement is quite common. One

chart review of 322 children served in

a large catchment area,29 however,

provided some evidence for the feasi-

bility of providing intensive behavioral

interventions on a larger scale. Given

the methodologic limits, including lack

of clearly defined intervention charac-

teristics, lack of a comparison group,

retrospective collection, and lack of

key measures for certain children at

certain times, the intervention results

were limited.

Comprehensive Intervention

Approaches for Children Younger

Than 2 Years

We identified 4 articles2,15,32,39 with

unique study populations that ad-

dressed treatment approaches for

children younger than 2 years: 2 of the

studies were prospective case se-

ries32,39; 1 was a nonrandomized con-

trolled trial of fair quality15; and 1 was

an RCT of good quality (Table 2).2

The Dawson et al2 trial evaluated the

effectiveness of the Early Start Denver

Model (ESDM), an intervention ap-

proach in which applied behavior anal-

ysis techniques are blended within a

functional developmental framework,

for young children (mean age: 23

months) with ASDs. After 2 years of in-

tensive intervention, children who re-

ceived the ESDM displayed signifi-
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cantly larger IQ gains compared with

those in a community sample of chil-

dren who received less-intensive inter-

vention. Children in the experimental

group also demonstrated significantly

larger gains in adaptive behavior than

did controls. Although the authors also

reported diagnostic shifts within the

spectrum in the sample (ie, autism to

pervasive development disorder-not

otherwise specified), these shifts were

not matched with clinically significant

improvements in terms of ADOS sever-

ity scores or measurements of repeti-

tive behaviors.

The ESDM has also been studied in an

early effectiveness trial39wherein the re-

search team compared distance learn-

ing and live instruction for community-

based therapists implementing

intervention and training parents. Re-

sults suggest that both modalities

were effective in teaching therapists to

implement and train parents. There

were significant child gains over time

and across modalities; however, the

results also suggested that implemen-

tation with fidelity required specific

and explicit supervision. Thus, al-

though promising in terms of treat-

ment efficacy and extension to a

younger population of children with

ASDs, training demands for broad im-

plementation seem substantial. In addi-

tion, the average age for enrollment was

close to 2 years of age. As such, questions

remain about how thismodel would apply

to children younger than 2 years.

In another evaluation of an early-

intervention approach, parents of 51

preschool-aged children suspected of

having an ASD participated in the

Hanen More Than Words program ei-

ther immediately or after a delay.15 In-

vestigators’ operationalization of “sus-

pected ASD” included identification of

language delay and concerns about so-

cial behavior by a pediatrician and/or

a speech and language therapist,

which resulted in inclusion of children

without ASDswithin the intervention and

control groups. Investigators grouped

pervasive development disorder-not

otherwise specified and other develop-

mental concerns under a category of

“non–core autism.” After the interven-

tion period, reported language use

was substantially higher for children

in the intervention group, and both

children with core autism and non–

core autism demonstrated improve-

ments. No group differences were

found for ADOS scores or behavior is-

sues. It is notable thatmore children in

the intervention group had ASDs, and

children in the intervention group had

also received more “substantial inter-

vention” outside of the treatment con-

text. Thus, although potential benefit

from parent training in social commu-

nication for young children with ASDs

was demonstrated, the unique impact

of this program for specific children

remains unclear.

A prospective case series by Wetherby

and Woods32 served as a preliminary

study for the Early Social Interaction

Project, which emphasizes a parent-

implemented individualized curricu-

lum in a natural environment. The au-

thors found significant within-group

differences from before to after the

test on social-communication mea-

sures in the early-social-interaction

group. The number of children consid-

ered verbal also increased in the treat-

ment group. These findings suggest

that the Early Social Interaction Proj-

ect has a positive effect on ASD symp-

toms, but findings have been limited by

a lack of baseline comparisons and

lack of documentation of parental

implementation.

Parent Training

Of the 7 studies17,18,23,24,27,36,43 on par-

ent training, 417,18,28,43 included com-

parison groups; 3 of these stud-

ies17,18,43were of fair quality (Table 2).

Three case series addressed parent-

training approaches.23,24,36

Three RCTs in this category17,18,43 com-

pared parent training to eclectic ap-

proaches or pivotal response training.

Drew et al18 compared the effects of a

home-based, parent-delivered inter-

vention aimed at improving social

communication and managing chal-

lenging behavior for 12 children with

ASDs with a community-based control

intervention group of 12 children. One

year after treatment initiation, parents

in the parent-training group reported

that their children used more words

than those in the community group.

Therewere no groupdifferences onnon-

verbal IQ, autism symptom severity,

or words/gestures observed during

follow-up assessment. Children in the

treatment group unexpectedly lost IQ

points during the study, whereas those

in the control group demonstrated rela-

tively stable cognitive abilities, although

children in the treatment group had a

higher IQ at study initiation.

Aldred et al17 compared a social com-

munication parent-based intervention

with treatment as usual. Parents par-

ticipated in initial workshops, monthly

intervention sessions for which video-

taped interactions were reviewed, and

6months of maintenance visits. Twelve

months after baseline, blinded evalua-

tions revealed improvements on ADOS

scores, and there was substantial im-

provement within the social domain,

increased expressive vocabulary, and

improved communication-related be-

haviors coded during interactions.

Language gains were most prominent

in younger, lower-functioning children.

A lack of standardized measures of de-

velopmental performance, including

baseline cognitive skills, and chal-

lenges in understanding and defining

“treatment as usual” limit interpreta-

tion of the findings.

In a later report of this model, 152 chil-

dren were randomly assigned to treat-
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ment as usual or treatment as usual

plus parent training.43 Time in

treatment-as-usual interventions was

similar across groups, as were the

types of interventions used. Similar

numbers of children in both groups ex-

perienced diagnostic shifts from core

autism to other diagnoses on the ASD

spectrum. Teacher ratings of language

and communication after intervention

were not significantly different be-

tween groups, although ratings of

parent-child interactions by indepen-

dent assessors were positive for chil-

dren in the social-communication

group. Parent ratings of language and

social communication were also more

positive in the parent-training group.

Finally, Stahmer and Gist27 examined

the effects of a parent education sup-

port group with a parent education

program that focused on pivotal re-

sponse training, a treatment program

designed to enhance core skill areas in

autism by using naturalistic interac-

tions. Involvement in the intervention

was successful in changing parenting

techniques and perceived language

gain. However, the small sample size,

lack of randomization, wide variation

in children served, and the lack of ob-

jectively assessed changes in child be-

havior limit the reported results.

DISCUSSION

The evidence related to early intensive

behavioral and developmental interven-

tions comes primarily from 2 overlap-

ping, but quite different, approaches: (1)

UCLA/Lovaas–based intervention and

EIBI variants; and (2) a developmentally

focused comprehensive approach that

uses the principles of applied behavior

analysis (ie, the ESDM) geared toward

very young children.2,3 Individual studies

of both approaches revealed greater im-

provements in cognitive performance, lan-

guage skills, and adaptive behavior when

compared with broadly defined eclectic

treatments in subgroups of children.

In general, however, there have been

too few studies of either approach to

assert that observed estimates of ef-

fect for either approach are unlikely to

change with future research. With a

relatively larger (albeit still inade-

quate) body of literature, UCLA/

Lovaas–based intervention and EIBI

variant studies have revealed positive

shifts in language, adaptive, cognitive,

and educational outcomes, but our

confidence (strength of evidence) in

that effect is low because of the need

for additional, confirmatory research,

a lack of high-quality RCTs, and no

studies that have directly compared ef-

fects of promising manualized treat-

ment approaches. The evidence base

for interventions for very young chil-

dren, including the ESDM, is insuffi-

cient; there has been only 1 RCT, al-

though results of this study were

positive and the study warrants repli-

cation. On balance, however, the com-

bined research on UCLA/Lovaas–

based interventions and the ESDM

suggests a benefit of early intensive

approaches for some children that

should continue to be studied.

Less-intensive interventions that pro-

vide parent training alsomay be useful

for younger children with ASDs, partic-

ularly for improving social communi-

cation, language use, and, potentially,

symptom severity and family function-

ing, but the current evidence base for

such treatment remains insuffi-

cient.17,18,27 Although parent-training

programs can modify parenting be-

haviors during interactions, data are

limited about their contribution to

specific improvements in the short-

term and long-term beyond simple

language gains for some children.

The few available studies used inter-

ventions that varied from study to

study. Furthermore, outcomes as-

sessed in these studies were fre-

quently short-term, indirect (inter-

mediate) measures.

One powerfully replicated finding

across the available literature is that

many children who receive early inten-

sive intervention, across methodolo-

gies, will not demonstrate dramatic

gains in social, cognitive, adaptive, and

educational functioning. In addition,

many children who do show robust

gains in certain domains (ie, cognitive

functioning or educational attain-

ment) also continue to display other

prominent areas of impairment. At the

same time, although dramatic im-

provements in standardized scores

have been observed in only a subset of

children to date, it is important to note

that even small improvements in stan-

dardized outcomes may translate into

large, meaningful improvements in

quality of life for children and their

families. As such, early intensive be-

havioral and developmental ap-

proaches have significant potential

but require further research. Specifi-

cally, research to better characterize

subgroups of children who respond

differently to individual approaches is

much needed to make informed

choices about which intervention is

most likely to be beneficial for specific

children.

We note that this review did not incorpo-

rate a selection of studies with fewer

than10participants,manyofwhichused

the single-subject design methods that

are common in the behavioral literature.

Summary information on these studies

is available in other reviews.46 Further-

more, a particular challenge of conduct-

ing a systematic review of therapies for

ASDs is the heterogeneity of the children

within this spectrum disorder and the

matching heterogeneity of populations

across studies. Further complicating

our assessment was the variety of inter-

vention techniques and outcome mea-

surements applied in this population.

The field of autism research is rela-

tively young and growing, and as the

body of literature develops further it is
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likely that research methods and stud-

ies will coalesce in a way that will pro-

vide substantially more confidence in

the evidence. At present, a paucity of

research leaves us with individual

studies that suggest promising out-

comes but a critical need for replica-

tion, extension, and controlled stud-

ies of the factors that moderate

treatment outcome. Thus, the low

and insufficient strength of evidence

reported in this review should not be

interpreted as evidence that the in-

terventions are not effective but,

rather, as encouragement for addi-

tional research before effectiveness

can be established.

CONCLUSIONS

There isnot yetadequateevidence topin-

point specificbehavioral interventionap-

proaches that are the most effective for

individual children with ASDs. Authors of

individual studies have reported positive

outcomes from early and intensive be-

havioral and developmental intervention

in cognitive performance, language

skills, and adaptive behavior when deliv-

ered over substantial intervals of time

(ie, 1–2 years) compared with broadly

defined eclectic treatments. Variability

in terms of response to such ap-

proaches seems great with subgroups

of childrenwho demonstratemoremod-

erated response. To date, our ability to

describe and predict these subgroups is

limited.
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