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abstract
This article reviews current evidence for autism spectrum disorder
(ASD) interventions for children aged ,3 years, based on peer-
reviewed articles published up to December 2013. Several groups
have adapted treatments initially designed for older, preschool-aged
children with ASD, integrating best practice in behavioral teaching
methods into a developmental framework based on current scientific
understanding of how infants and toddlers learn. The central role of
parents has been emphasized, and interventions are designed to in-
corporate learning opportunities into everyday activities, capitalize on
“teachable moments,” and facilitate the generalization of skills be-
yond the familiar home setting. Our review identified several compre-
hensive and targeted treatment models with evidence of clear
benefits. Although some trials were limited to 8- to 12-week outcome
data, enhanced outcomes associated with some interventions were
evaluated over periods as long as 2 years. Based on this review,
recommendations are proposed for clinical practice and future re-
search. Pediatrics 2015;136:S60–S81
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The ultimate goal of early detection and
screening is to ensure that children
with autism spectrum disorder (ASD)
can access evidence-based inter-
ventions toprovide thebestopportunity
for optimal development and out-
comes.1 With the advances reviewed by
Zwaigenbaum et al2,3 in this special
issue of Pediatrics, and the growing
evidence that ASD can be diagnosed
accurately before 2 years of age,4,5 the
need for ASD treatment programs
specifically designed for this age group
has never been greater. Some authors
have also argued that the second year
of life is a particularly critical de-
velopmental period for children with
ASD, for various reasons. First, the
second year is a dynamic period of
brain growth, during which increases
in brain volume and atypical connec-
tivity associated with ASD first emerge6,7

but also a time of substantial neural
plasticity providing greater potential
to alter developmental course.8 Sec-
ond, a proportion of children with ASD
reportedly regress in the second year.
Recent research has indicated only
modest agreement between retroac-
tively reported regression and analysis
of behavioral change as observed on
serial home videos9 and that acute skill
loss may exist along a continuum of
gradually declining trajectories of so-
cial and communicative behavior.10,11

However, interventions during this pe-
riod may counter the developmental
cascade that contributes to pro-
gressive symptom development and
ultimately prevent ASD-related impair-
ments before they fully manifest.8

Intervention approaches for children
aged ,2 to 3 years need to be de-
velopmentally appropriate. We cannot
assume that findings from treatment
research involving older children with
ASD will generalize to infants and tod-
dlers, who differ with respect to the
nature of their social relationships as
well as their cognitive and communi-

cative processes. Infants depend on
experiential learning within their nat-
ural environments and on interactions
rooted in social play that occur within
the context of everyday caregiving
activities.1 Fortunately, over the past
several years, a growing number of
studies have evaluated interventions
specifically designed for children aged
,2 to 3 years. An updated review of
these interventions may provide needed
direction and guidelines to clinicians
and policy makers.

METHODS

Theworkinggroupconductedasearchof
the literature published online between
2000 and 2012 related to intervention
programs provided to children with ASD
aged ,3 years. The working group
summarized published research on
interventions developed for use in chil-
dren aged#36 months, even if the age
range of samples of children being
evaluated extended beyond age 3 years
(Table 1). A PubMed search was con-
ducted on June 30, 2010, for articles
published since January 1, 2000, by
using the search terms (“child de-
velopmental disorders, pervasive” or
“autistic disorder/” or “autism [tw]” or
“autistic [tw]”) and (“Early Intervention/”
or “intervention [tw]”), with an age
filter (“infant, birth-23 months” or “Pre-
school child, 2-5 years”) and limited to
English-language articles. This search
yielded 419 references, which were
reviewed by Drs Zwaigenbaum and
Bauman, who selected articles focus-
ing on clinical trials of developmental/
behavioral interventions (ie, not medi-
cations or trials of other biomedical
therapies) that included children aged
,36 months. Search results were
complemented by additional pub-
lications identified by working group
members. Hence, although the search
strategy was comprehensive, selection
of articles was not systematic, which is
an important limitation. A scoping ap-

proach, with some discretion of the
multidisciplinary expert working group,
was used instead to select articles of
highest relevance.

Each selected study was assessed, and
working group members were asked to
arrive at a consensus evaluation on each
article after a detailed discussion. The
search was updated by using the same
strategy to add articles published to
December 31, 2013, which yielded an
additional 323 references; selection
was again limited to clinical trials of
developmental/behavioral interventions
that included children aged,36months.
The working group reviewed and ap-
proved the final wording of the summary
and recommendations.

We recognize that in addition to com-
prehensive early intervention programs,
themanagement and treatment of young
children with ASD often involves speech
and language and occupational and
physical therapies, as well as manage-
ment of comorbid conditions such as
associated medical disorders (eg, sleep,
gastrointestinal),12 anxiety, and chal-
lenging and maladaptive behaviors.
However, a review of these targeted
interventions was beyond the scope of
the current initiative.

LITERATURE REVIEW

Table 1 summarizes the key features
and outcomes of 24 randomized con-
trolled, quasi-experimental, and open-
label studies involving children with
ASD aged ,3 years reviewed by the
working group.13–38 Because few stud-
ies focused exclusively on this age
group, studies in which participants
included some children aged.3 years
were assessed as long as there was
sufficient information to draw infer-
ences about younger children. The
group reviewed additional reports,
which have not been listed in Table 1,
including single-subject studies,39–44

other relevant studies,16,45–50 meta-
analyses,51,52 and reviews.53–56
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Comparedwith early interventionmodels
evaluated for preschool-aged children
(aged 3–5 years), programs for children
aged ,3 years were more likely to use
developmental approaches, more in-
tensively involve parents, and target so-
cial communication. These studies varied
in sample size and severity of diagnosis,
dose (level of intensity/frequency of ser-
vice delivery), duration, agent (parent,
therapist, or a combination), and for-
mat of delivery (parent-managed/home-
based and/or center-based in a clinic or
school) of the intervention. Some inter-
ventionswere comprehensive, defined as
addressing multiple core ASD deficits,
while others targeted specific areas of
functioning. A word of caution is war-
ranted when interpreting any 1 inter-
ventional study or model. In some cases,
elements of a particular programmatic
approach varied from study to study (eg,
the addition of training in advanced so-
cial skills in 1 early intensive behavioral
intervention program).31 Furthermore,
reported group differences may not re-
flect the range of individual responses in
any 1 study, and participants who dem-
onstrated gains in some end points may
have continued to show impairment in
others.

Six randomized controlled trials were
considered to produce strong recom-
mendations and an assessment that the
desirable effects of an intervention
clearly outweighed the undesirable
effects. Only 2 studies focused solely on
children aged,3 years; 1was related to
a comprehensive treatment approach,17

and 1 was a targeted intervention pro-
gram.20 The remaining 4 studies in-
cluded preschool-aged children as well
as some children aged ,3 years or fo-
cused on developmental tasks of infancy.
Two of these studies evaluated the same
sample of children aged 3 or 4 years at
the beginning of treatment.32,33

To briefly summarize these 6 stud-
ies17–20,32,33,38: both of the comprehen-
sive intervention programs (Early Start

Denver Model [ESDM] and the UCLA/
Lovaas model) and the 4 targeted
interventions (focusing on social com-
munication or imitation skills) exhibited
significantly improved outcomes rela-
tive to comparison groups after thera-
peutic durations of 8 weeks to 2 to 3
years. Several of the 6 studies reported
effect sizes: large effect sizes after 6 and
8 weeks of therapy for increases in joint
attention skills,20,32 a moderate effect
size after 12 months for expressive lan-
guage growth,33 and small effect sizes
after 13 months for parent–child in-
teraction measures.18 It is notable that
targeted interventions generally fo-
cused on outcomes related to ASD-
specific characteristics, whereas the
comprehensive models included teach-
ing to the core deficits but often did not
measure changes in these core deficits
(or obtained nonsignificant findings);
they instead focused on gains in general
functioning (eg, cognitive and/or adap-
tive skills). Two nonrandomized con-
trolled studies were rated as producing
strong recommendations: comprehen-
sive applied behavior analysis (ABA)-
type interventions were associated
with significantly improved outcomes
relative to the comparison group after
2 years (compared with publicly funded
educational services)29 and with signifi-
cantly improved outcomes in a subset
of participants after 1 year (compared
with an eclectic mix of treatments).23

Although other studies included in the
present review exhibited less than
moderate quality of evidence and/or
produced weak recommendations, it
was agreed that the findings in these
studies might nevertheless inform
treatment options as well as future re-
search. Specifically, there were studies
rated as having a strong quality of evi-
dence but equivocal findings.16 For ex-
ample, a recent trial evaluated the ESDM
in a brief format: 1 hour per week of
parent training for 12 weeks, as op-
posed to the original ESDM, which in-

volved 20 hours per week of therapist
involvement plus additional parent-
mediated intervention for 2 years.14

The study failed to detect improvements
in parental intervention skill acquisition
and child-related outcomes relative to
community intervention controls.

Based on expert opinion that arose
from the review and discussion of the
existing evidence, members of the
working group agreed on several sum-
mary statements intended to guide
clinical practice and future research.
Practice recommendations are high-
lighted in statements 1 through 4;
consensus regarding future research
directions is highlighted in statements
5 through 9. Statement 10 focuses on
the importance of considering the po-
tential impact of medical comorbidities
on treatment and developmental out-
comes.

SUMMARY STATEMENTS

Statement 1: Current best
practices for interventions for
children aged ,3 years with
suspected or confirmed ASD
should include a combination of
developmental and behavioral
approaches and begin as early as
possible.

Based on current outcome data, the
working group supported the provision
of interventions targeted to the specific
deficits of ASD (eg, language skills, joint
attention, emotional reciprocity) (Ta-
ble 1) for children aged,3 years that
integrate both behavioral and de-
velopmental approaches. Behavioral
interventions are techniques based on
behavioral analysis of antecedents and
consequences of specific behaviors,
and they use principles derived from
experimental psychology research to
systematically change behavior. De-
velopmental models of intervention
use developmental theory to design
approaches to target ASD deficits.57

Developmental approaches often
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underlie community services, such as
public school programs implemented
by special education specialists and
speech and language pathologists.56

However, the distinction between be-
havioral and developmental strategies
may not be very helpful, as many in-
tervention programs blend features of
both approaches. The curricula of
a behavioral intervention may be de-
velopmentally informed and based on
developmental sequences, whereas
a developmental program could use
behavioral techniques to teach a cur-
riculum.

Our analysis supports the effectiveness
of integrated developmental and be-
havioral interventions, outside of the
laboratory setting, in improving de-
velopmental quotients, adaptive func-
tioning, and language skills.17,29

In line with the American Academy of
Pediatrics, the working group recom-
mended initiating interventionsas soon
as a diagnosis of ASD is seriously
considered or determined.57 Data
available since 2001 support the fact
that early intensive education and
therapies can yield significantly im-
proved developmental outcomes. In
addition, it has been suggested that
interventions initiated before 3 years of
age may have a greater positive impact
than those begun after the age of
5 years.58–60

Statement 2: Current best
practices for children aged ,3
years with suspected or confirmed
ASD should have active involvement
of families and/or caregivers as
part of the intervention.

There is a consensus that effective early
intervention includes a family and/or
caregiver component.57 For many in-
tervention programs, this approach
would mean parental involvement as
a co-therapist, with appropriate su-
pervision, training, and monitoring as
part of the intervention. Specifically,

parents should help set goals and pri-
orities for their child’s treatment,
identify and locate needed support for
themselves, and teach or reinforce
their child’s new skills at home and in
the community.60

Active family involvement can have
a positive impact on developmental
outcomes. Parental or caregiver in-
volvement increases the amount of in-
tervention time delivered to the child
inasmuch as children in this age range
are likely to spend more time with
their parents in their home and
neighborhoods than in other settings.
Furthermore, parents and caregivers
can capitalize on teachable moments
as they occur, provide learning oppor-
tunities during daily routines, and fa-
cilitate the generalization of learned
skills across environments.15 Family
involvement is also likely to be cost-
effective and increases the sense of
empowerment on the part of parents
and caregivers. In the 2 comprehensive
developmental/behavioral programs
for which we have moderate or high
evidence of effectiveness,17,29 parents
were supported in complementing
educators and therapists in the de-
livery of the interventions because of
the importance of, and challenges in-
herent in, carrying over services and
generalizing skills across multiple set-
tings. Importantly, the concept of pa-
rental involvement is consistent with
the recommended broader best prac-
tices that support working with young
children in natural environments. Sev-
eral parent-mediated interventions
have shown positive parent and/or
child outcomes. However, the extent
to which these interventions are as
effective as therapist-mediated inter-
ventions or are more effective when
added into comprehensive child ser-
vices, or with the combination of
therapist plus parent mediated inter-
ventions, requires further study.18,20

Statement 3: Interventions should
enhance developmental progress
and improve functioning related to
both the core and associated
features of ASD, including social
communication, emotional/
behavioral regulation, and
adaptive behaviors.

Many behavioral interventions for ASD
focus on cognitive, behavioral, and
language outcomes, but interventions
also need to address social com-
munication challenges central to the
diagnosis. Sensory dysregulation,
challenging behaviors, andmotor skills
are also common in children with ASD
andshouldbe targetedby interventions
when needed.

Despite an apparent lack of change on
standardized measures of social com-
munication symptoms in 2 randomized
controlled trials,17,37 a growing body
of research describes the beneficial
effects early intervention has on the
development of communication and
social functioning. (This lack of change
may reflect the utilization of symptom
measures such as the Autism Di-
agnostic Observation Schedule, which,
as a diagnostic tool, was designed to be
relatively stable; measures specifically
designed and validated as being sen-
sitive to change are needed.) Specifi-
cally, targeted interventions have been
associated with gains in imitation,16,19

joint attention,16,20,32,34 social engage-
ment,20,32,33 other social communica-
tion measures,34 and functional and
symbolic play.20,32

Impaired effortful control (ie, a reduced
ability to regulate attention, emotions,
andbehavior toachievegoals)hasbeen
reported in children with ASD as early
as at 24 months of age.61 Interventions
dealing with attention regulation in
young children with ASD have not yet
been reported, but in typically de-
veloping children, short-term train-
ing has improved attention control
measures associated with effortful
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control.62 Comprehensive inter-
ventions that blend developmental and
behavioral approaches have success-
fully improved adaptive functioning
in many studies.17,23,29,31 Thus, future
intervention studies should address
and assess various developmental
domains as intervention and outcome
targets.

Statement 4: Intervention services
should consider the sociocultural
beliefs of the family and family
dynamics and supports, as well as
economic capability, in terms of
both the delivery and assessment
of factors that moderate
outcomes.

Socioeconomic status, family charac-
teristics, and cultural factors may
present barriers to service provision.
Families with lower socioeconomic
status are likely to have less access to
services. Because cultural values and
differences can affect the goals and
priorities of the family andmay in some
cases lead to misunderstandings,
clinicians and other service providers
should aim to understand the values,
beliefs, and accompanying practices of
families of differing cultures and as-
similate that knowledge into their
practice parameters as it relates to
autism occurring in ethnically diverse
populations. Culturally competent care
extends beyondfluency in a non-English
language. As a minimum, culturally
appropriate programmaterials should
be developed for families. In addition,
training programs should be created
that can help service providers learn
how to promote culturally responsive
assessment and intervention ser-
vices.56

Management of a child with ASD should
focus on the family as well as on the
child.57 Important considerations for
the clinician include the well-being of
each person in the family, the comfort
and support of each family member,

the lifestyle that has evolved around
the child with ASD, and the unmet
needs among family members or
problem areas that might otherwise go
unaddressed.56 Service providers can
be of assistance by monitoring the
physical and mental health of the
family as well as that of the child with
ASD. Finally, respect for the percep-
tions, priorities, and preferences of
family members is an important
“family-centered” tenet to bear in mind
when working with children on the
autism spectrum and their complex
needs.63

Statement 5: Intervention research
should include socially and
culturally diverse populations of
participants and evaluate familial
factors that may affect
participation, acceptability, and
outcomes of therapeutic
approaches as well as willingness
to participate in investigative
studies.

Parents are expected to play a prom-
inent role in supporting optimal de-
velopment and thus intervention
program delivery for their children,
particularly at a very young age. An
important focus of intervention re-
search should therefore include fac-
tors such as cultural background and
other family characteristics that may
influence participation in treatment
programs and interventional results.
Due to attitudes concerning child-
hoodrearing and independence, shame
regarding developmental delays and
ASD, or other societal and cultural
beliefs, parents may be reluctant to
enroll a child in a research study. Cu-
mulatively, such decisions can diminish
the generalizability and clinical appli-
cability of reported interventions. In
addition, when there is participation,
cultural differences and language bar-
riers might influence and moderate
treatment effects.

In addition to any cultural issues, when
parents are expected to be the thera-
peutic provider, assessment should
focus on more than just fidelity of
implementation and adherence to
intervention goals. The quality of
a parent’s involvement, consideration
of a parent’s other responsibilities and
roles,20 and potential family stres-
sors15 arising from fulfilling their role
in an intervention or from coping with
care for a child with ASD warrant ex-
amination to determine whether mod-
erators of treatment are present or are
needed. Apart from any possible re-
luctance by families to participate in
research, there is also a need for
investigators to make a particular ef-
fort to recruit as culturally diverse
a research sample as possible.

Statement 6: Future research
should prioritize well-defined
sampling strategies, rigorous
investigative design, fidelity of
implementation, and meaningful
outcome measurements.

The methodologic rigor of intervention
trials in ASD is improving, but continued
attention to key aspects of research
design is needed to further develop the
evidence base for toddlers.

Future directions include identifying
characteristics of children and families
whowouldbenefitmost fromparticular
interventions to support a more in-
dividualized approach, as well as sys-
tematically varying components of
multifaceted intervention programs to
identify critical ingredients. Thorough
characterization of research partic-
ipants would help to define the subset
of children and families who most
strongly benefit from particular in-
tervention approaches. In addition, to
avoidsystematicbias fromconfounding
factors, research participants should
be randomly allocated to the treatment
approaches that are being com-
pared, and each treatment (including
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community-based “as-usual” treatment)
should be thoroughly described. Al-
though the optimal study design to
minimize bias in treatment research is
a randomized controlled trial, it is ac-
knowledged that contexts occur in
which other methods may be appropri-
ate. For example, to determine whether
an intervention holds promise, it is im-
portant that intervention procedures
are carefully tested for feasibility and
acceptability. Moreover, single case
designs, carefully implemented andwith
attention to appropriate measurement,
may also be informative.64 Attention to
and systematic evaluation of fidelity of
implementation and selection of well-
validated measures of key constructs
(eg, joint attention, imitation, other
indicators of age-appropriate social and
communication skills and function) that
are responsive to change are also es-
sential.

Statement 7: Research is needed to
determine the specific active
components of effective
interventions, including but not
limited to the type of treatment
provided, the agent implementing
the intervention(s) (parent,
therapist, teacher, or
combination), consistency of
service provision across
environments and between
providers, and duration of
treatment and hours per week.

Information is lacking regarding the
features of an intervention that drive its
effectiveness, but progress is being
made on identifying these active
ingredients or mechanisms of change.
Without appropriate study designs to
carefully examine the effect of specific
intervention strategies such as treat-
ment type, dose, and agent, we may be
unable to determine which of the po-
tentially significant elements in an in-
tervention model are responsible for
change and for which subgroups. With

such information, future intervention
programs can be refined.

Intensity of intervention

The National Research Council has
recommended a minimum intensity of
5 hours a day, 5 days a week, for inter-
ventions.60 However, some recent studies
have suggested the possibility of positive
outcomes with fewer hours of direct
therapist involvement for young toddlers
with ASD, particularly when parents are
actively engaged in the treatment pro-
cess. For example, gains in some social
communication skills (eg, play, joint at-
tention, imitation) were demonstrated in
some studies when directly targeted in
interventions of relatively low intensity
(based on hours per week or length of
treatment).16,18,20 Notably, the “real-life”
intensity of the intervention may be
influenced by the degree to which
parents are implementing the strategies
in natural routines throughout the day.
The effectiveness of interventions is also
likely to be influenced by whether train-
ing and ongoing supports allow parents
to correctly implement the treatment
strategies (ie, with fidelity to the treat-
ment procedures as originally designed),
as has been reported in the treatment of
preschool-aged children with ASDs.65 In
addition, other factors can affect the ex-
tent to which such interventions are ef-
fective, including age, degree of
impairment, and the extent to which
the child receives other services.

Treatment content

A recent study in toddlers with ASD has
attempted to determine the additive
value of joint attention, imitation, and
affect on an intervention when applied
within 2 developmental/behavioral
toddler classroom environments.16

The investigators evaluated impact in 1
study group, and another group re-
ceived the same overall comprehen-
sive intervention but without the
ingredient of interest. Few differences

emerged in this study except for
the apparent benefit of imitation in 1
group. Nonetheless, this research
paradigm provides a possible model
through which intervention research
may be implemented. Similarly, other
investigators have evaluated the addi-
tive effects of joint attention or play
skills into an ABA program that did not
include a focus on these developmental
skills. Teaching these skills increased
their spontaneous occurrence in gen-
eralized contexts and further predicted
greater language outcomes compared
with the children in the ABA program
without a focus on play and joint at-
tention.33,59

Incorporating teaching targets of joint
attention, play, and imitation are clearly
indicated for early intervention pro-
grams for ASD. However, given the
heterogeneity of the disorder, it will be
critical to determine how treatment
strategies can be most effectively tai-
lored to the needs of subgroups of
children with ASD who have particular
clinical profiles.

Statement 8: Adopting a common
set of research-validated core
measures of ASD symptoms
(including but not limited to
cognitive function, communication,
and adaptive behavior) that can be
used across multiple sites will
facilitate comparisons across
studies of children with ASD aged
,3 years.

The interpretation of study findings is
oftenhamperedwhen investigatorsuse
different variables, or measures, to
report outcomes. A consistent set of
core measures relevant to the specific
intervention goal(s) of interest should
be adopted for studies of toddlers with
ASD as well as for older children. Out-
come measures do not need to be
identical across studies, but agreement
on a subset of standardized instru-
ments to use (which may assess
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changes incognitive function,coreautism
symptoms, and adaptive and language
behavior) would facilitate future com-
parisons.Someearlydevelopmentalskills
could yield “early-read” measures that
are important to later developmental
outcomes. These early-read measures
may include joint attention, shared affect,
and imitation skills, with the expectation
that these early developmental tasksmay
predict better functioning in later cogni-
tion, language, and adaptive behavior.
Early-read measures may provide im-
portant information on the effectiveness
of short-term interventions and may also
offer information on active ingredients
essential to include in comprehensive
intervention programs. Additional meas-
ures related to the impact that having
a child with ASD has on family life and
parental stress would also be important.

Statement 9: Future research
should examine biological and
behavioral heterogeneity as
moderators of individual
responses to interventions.

In any sample population, positive re-
sponsestoaninterventioncanrangefrom
dramatic to extremely limited. Factors
that underlie such heterogeneity—pos-
siblemoderators of individual responses—
can include age at onset of intervention,
patient characteristics (eg, baseline
stage of development of cognitive func-
tion, language and preverbal skills,
adaptive behavior, sociocultural char-
acteristics), and symptom severity. As
important, however, is the increasing
appreciation that ASD is a heterogeneous
disorder—etiologically, biologically, and
clinically. Given this heterogeneity, it is
highly likely that specific subsets of indi-
viduals with ASD may respond to specific
interventions more effectively than to
others, perhaps based on etiology and
underlying biological factors alone. Thus,
there is a critical need to begin to identify
subtypes of individuals with ASD, to un-
derstand the cause of their disorder as

well as the associated neurobiological
mechanisms at work in each case, and
to be able to offer more directed
interventions depending on the bi-
ological subtype when available and
present.

A number of genetic and neurobiolog-
ical subgroups are already known to be
associated with ASD. The most well-
known groups are children with frag-
ile X syndrome, tuberous sclerosis, and
duplication 15q. Other genetic dis-
orders have been identified as being
associated with ASD features, and
a growing number of candidate genes
are being explored. For example,
Campbell et al66 reported that children
with ASD and MET gene mutations were
more likely to have gastrointestinal
disorders, raising the possibility that
medical comorbidities in children with
ASD could index underlying genetic
heterogeneity. It is thus important for
future research to determine both bi-
ological and clinical subtypes within
the autism spectrum that may ulti-
mately affect the effectiveness of
treatment and intervention.

Todate, fewstudieshavebeendesigned
or powered for analysis of heteroge-
neous effects.67 Treatment modifiers
were recently identified in 2 studies
based on appropriate study design
and statistical analysis. In both stud-
ies, a measure developed to index the
level of initial object exploration de-
termined the extent to which a child
would benefit more from 1 language-
based intervention versus another35

or the extent to which children had
better communication outcomes from
a parent-mediated intervention.15 Ob-
ject exploration can reflect a child’s
flexibility in play and play level, both of
which may influence later cognitive
and language outcomes.59 Further
studies like these are needed before
we can make informed choices and
personalize the treatment of each in-
dividual child.

Statement 10: Intervention
providers should consider medical
disorders that may affect a child’s
clinical presentation (especially
behavior) and response to an
intervention and should refer to
appropriate health care providers
as indicated.

It has become increasingly evident in the
ASD population that changes in behavior
may be associated with an underlying
medical condition.13 For example, clinical
experience would suggest that a child
with ASD exhibiting behavioral changes
might be experiencing pain or discomfort
owing to amedical problem such as otitis
media, a dental abscess, or constipation.
Frequently encountered medical factors
in ASD include: seizures, particularly in
children who also have severe intellect-
ual disability, motor deficits, or a positive
family history of epilepsy68,69; other gas-
trointestinal symptoms57,70; and sleep
disturbances affecting daytime function-
ing. The full effect of medical factors on
the clinical presentation of children aged
,3 years with ASD is not known, nor has
the association between medical factors
and maladaptive behaviors such as ag-
gression and self-injury been well studied
in general in ASD. Nevertheless, best
practices would indicate that a patient
with a potential medical comorbidity be
referred to a medical specialist for ap-
propriate evaluation, diagnosis, and
management. It is important that future
research address these and other po-
tential medical factors, how they may be
more reliably identified (especially in
nonverbal or hypo-verbal ASD individu-
als), and what effect treatment of these
conditions may have on behavior, de-
velopmental trajectory, and learning.
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