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Abstract

Over the past decade, there has been increased interest in identifying autism and autism spectrum disorder (ASD) in
toddlers. Although there is a strong rationale for identifying ASD early and delivering effective intervention, a recent
report in the journal Pediatrics raises important questions about the scientific evidence currently available supporting early
intervention. In addition, the British National Health Service (NHS) has not adopted universal screening for autism, even
though the American (US) Academy of Pediatrics endorsed a recommendation that all toddlers be screened for ASD by
the age of 24 months (in 2007). The goal of this initiative is to identify and, where indicated, provide early intervention
for autism and ASD. Although it is inarguable that this is a worthwhile and laudable goal, the systematic study of this
goal is confounded by the inherent difficulty in reliably identifying autism in 24-month-old toddlers. It is challenging to
demonstrate intervention effects in the absence of randomly assigned control groups in an increasingly heterogeneous
ASD population. The purpose of this paper is to examine the current literature on early identification and early intervention
in autism and ASD and to provide a framework for examining these issues.

Keywords: Autism spectrum disorder, early identification, early intervention, autism spectrum disorder screening, autism
spectrum disorder treatment.

Introduction and background the factors that potentially impact the evidence base
for early identification of autism and testing early
intervention. It is possible that the current weak
evidence in support for early intervention is rooted
in the evolution of the diagnosis and identification
of autism (and subsequently the autism spectrum)
and ongoing evolution for diagnostic criteria.
“Infantile Autism” was first classified by Kanner
(1943) and for nearly 50 years was viewed as a
relatively rare, low incidence condition. From the
beginning, diagnosis and treatment focused on
addressing the three core symptoms that coalesced
to produce the unique features of autism: (a) reduced
motivation for social interaction, (b) restricted inter-
ests and repetitive behaviours, and (c) severe
communication disorders. Originally, disruptions in
all three domains were required for diagnosis. More
recently, following the reconceptualization of autism

Warren, McPheeters, Sathe, Foss-Feig, Glasser, and
Veenstra-VanderWeele (2011) reported that there is
currently relatively weak evidence in support of the
effects of early intervention in treatment of ASD.
This conclusion was based on a review of the
evidence in studies in autism and autism spectrum
disorders and appeared in Pediatrics, a flagship med-
ical journal in the US. How could this possibly be
the current state of the art? After all, there is a high
degree of face validity to the notion that identifying
and treating autism in young children will improve
outcomes. Also, there have literally been hundreds of
studies on treating the various aspects of autism
and many have yielded positive results (see Koegel,
Koegel, & Camarata, 2010). However, the Warren
et al. review highlights the difference between dem-

onstrating the effects of a particular treatment on
autism symptomology and objectively testing early
intervention. Although the implications of the cur-
rent paucity of evidence extend to all clinicians deliv-
ering early intervention for autism, this issue also has
profound direct implications for speech-language
pathologists. The purpose of this review is to examine

as a broader “spectrum” disorder, the reported
incidence rate has increased dramatically (US
Centers for Disease Control, 2012). Of particular
note in this evolution was the modification of the
diagnostic criterion on the reduced motivation for
social interaction. In the Diagnostic and Statistical
Manual of Mental Disorders 3rd edition (DSM-III;
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APA, 1980, p. 89), this was a “pervasive lack of
responsiveness to other people”. In the subsequent
edition (DSM-IV-TR, 1994), “qualitative impair-
ment in social interaction” had replaced “pervasive
lack of responsiveness to other people” (APA, 1994,
p. 70).

This evolution from “infantile autism” to “autism
spectrum disorder” (ASD) has also been an ongoing
source of confusion among clinicians and parents.
Broadly, the field has been struggling with what con-
stitutes the boundaries of autism and there are ongo-
ing controversies on precisely what constitutes autism
and autism spectrum disorder (Swedo, Baird, Cook,
Happé, Harris, Kaufmann, et al., 2012). Autism or
autistic disorder (AD) is a more severe and often
more persistent form of the disorder relative to sub-
types (spectrum) that do not include all three autis-
tic traits. That is, it is clear that children who display
a sub-set of autism symptoms rather than the full
pantheon of reduced social motivation, communica-
tion disorders, and restricted interest that are the
hallmarks of the condition do not develop in the
same way as those who simultaneously display all or
multiple autism traits. It is not surprising that the
popular press and, in some cases, the scientific lit-
erature conflates AD and ASD. However, as we will
see, this distinction is very important because unbi-
ased study of early identification and early interven-
tion requires reliable and valid diagnosis. Moreover,
the current epidemiological data suggest important
differences in the reliability and validity for identify-
ing autism (AD) as compared to other ASD sub-
types (Rondeau, Klein, Masse, Bodeau, Cohen, &
Guilé, 2011). Indeed, the proposed revisions in the
DSM-5 have excluded two ASD sub-types previ-
ously listed in the DSM-IV, due, at least in part,
to the instability and lack of concordance for these
sub-types (Lord & Jones, 2012).

From an early identification and early intervention
perspective, it is also noteworthy that early-onset was
prominent in Kanner’s original characterization of
the condition, including the specific contention that
these core symptoms were evident from the begin-
ning of life, that is, in infancy. Indeed, the term
“infantile autism” was used in the DSM-III, which
was the first edition to specifically include autism
(earlier editions referred to “childhood schizophrenia™).
However, in clinical practice, autism was often first
diagnosed in early school-age or even older children,
and toddler or pre-schooler age diagnoses were much
rarer. Because of this, there have been ongoing efforts
to develop more specific nosology and objective
measures to capture the symptomology at earlier and
earlier ages (Lord & Jones, 2012; Volkmar, Cohen,
& Paul, 1986), including the development and refine-
ment of the Autism Diagnostic Observation Scale
(ADOS; Lord, Risi, Lambrecht, Cook, Leventhal,
DiLavore, et al.,, 2000; ADOS-2; Lord, Rutter,
DilL.avore, Risi, Gotham, & Bishop, 2012). This, in
turn, has led to more systematic diagnostic practice

focused on early identification, and served as a psy-
chometric platform for developing tools for increas-
ingly earlier diagnosis, with the ultimate goal of
generating accurate diagnosis in toddlers and
infants.

One of the most important motivations for devel-
oping more accurate and earlier identification proto-
cols has been the long-range goal of ameliorating the
symptomology by developing and delivering effective
early intervention. If one adopts the perspective that
autism is, in fact, a lifelong disabling condition with
an ontology in infancy (see Koegel & Koegel, 2006),
there is a high degree of face validity to the notion
that early intervention can improve outcomes rela-
tive to intervention that is delivered later in life. This
perspective is particularly salient in autism because
the reduced motivation for social interaction coupled
with the over-selectivity that results in restricted
interests, children with untreated autism are espe-
cially likely to miss important learning cues from
parents, siblings, and peers. That is, if the motivation
for social communication were increased and the
over-selectivity, at least to the extent where this
autism trait interferes with processing important
learning cues, were decreased, it is inarguable that
effective early intervention would result in improved
outcomes. Although a similar argument could be
made for nearly any developmental disability, includ-
ing speech and language disorders, the broadly per-
vasive, intractable, and persistent deficits seen in
autism lend a particular urgency to these efforts in
this population.

Thus, there is a compelling pedagogy for delivering
early intervention that is based upon accurate early
identification. Given this backdrop, it is perhaps
unsurprising that, in 2007, the American Academy
of Pediatrics issued a policy statement calling for
universal screening for autism by the age of 24
months (Johnson & Myers, 2007). What is perhaps
more surprising is the ongoing recommendation
against universal screening by the National Health
Service (NHS) in the UK (http://www.screening.
nhs.uk/autism, Allaby & Sharma, 2011). At the risk
of over-simplification, the key difference in the
Academy of Pediatrics position and the NHS posi-
tion arises from the practical difficulties associated
with accurately identifying autism specifically or
ASD more broadly in toddlers (24-month-olds).
Allaby and Sharma argue the current ability to
correctly detect ASD (sensitivity) and differentially
diagnose the condition (specificity) continues to be
problematic in toddlers and pre-schoolers so that
nationwide implementation in the UK is not feasible.
In contrast, the Academy of Pediatrics recommends
general screening procedures followed by a compre-
hensive evaluation in toddlers by the age of 2 years.
Although not explicitly stated in the Academy of
Pediatrics position paper (Johnson & Myers 2007),
the impetus for this initiative is rooted in delivering
early intervention.
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The issue of early identification and early inter-
vention for autism and ASD is important for speech-
language pathologists because many of the core traits
associated with this disability relate to speech and
language development. Moreover, speech-language
pathologists are likely to be directly or indirectly
involved in both the initial differential diagnosis
and in the intervention process. Indeed, as Johnson
& Myers (2007) note: “Most children who are later
diagnosed with AD and PPD-NOS present to their
PCP [primary care physician] with ‘speech delay’”
(p. 1191). Stated simply, the initial referral is over-
whelmingly based upon the late onset of talking,
which is what catches the attention of parents, pae-
diatricians, and family physicians. However, this
diagnostic marker, although salient in AD and ASD
such as Pervasive Developmental Disorder-Not Oth-
erwise Specified (PDD-NOS), is not specific to these
conditions so that differential diagnosis of speech
sound disorder, language disorder, and global intel-
lectual disabilities (as well as hearing loss) becomes
paramount. Although this would seem to be rela-
tively straightforward, the truth is that accurately
performing this kind of differential diagnosis, which
is crucial for accurate identification and ultimately
for developing and testing early intervention, can be
difficult in toddlers. Heterogeneity and difficulty in
constructing objective testing procedures in this
population increases reliance on observational scales
and subjective judgements. A review of the historical
background and core traits of autism and the ongo-
ing development of the criteria and procedures for
identifying autism spectrum disorder may be helpful
in clarifying the key traits that differentiate autism
from communication disorders.

Diagnosing autism and autism spectrum
disorder: A historical perspective

There is nearly unanimous consensus among clini-
cians and scientists that autism is a lifelong severe
disabling condition with primary deleterious effects
on social engagement, rigid routine preferring
behaviour patterns and unusual behavioural traits
such as stereotypy, and, in some cases, self-injury
(Lord et al., 2012). Of particular importance to
speech-language pathologists are the disruptions in
communication development. The Diagnostic and
Statistical Manual of the American Psychiatric
Association (2013) indicates that “the essential fea-
tures of autistic disorder are the presence of markedly
abnormal or impaired development in social inter-
action and communication and a markedly restricted
repertoire of activity and interest.” (p. 66). Simi-
larly, in order to be diagnosed with any Pervasive
Developmental Disorder, which is the superordi-
nate classification for Autism, Asperger Syndrome,
Childhood Disintegrative Disorder, Rhett’s Disor-
der, and PDD-NOS, a child must display: “severe
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and pervasive impairment in several areas of
development: reciprocal social interaction skills,
communication skills, or the presence of stereo-
typed behaviour, interests, and activities” (p. 65)
DSM-IV APA 1994. Collectively, several Pervasive
Developmental Disorder typologies, including
Autism, Asperger Syndrome, and PDD-NOS, have
come to be known as Autism Spectrum Disorder
(ASD; Johnson & Myers, 2007). Further, the DSM-
IVR indicates, “the qualitative impairments that
define these conditions are distinctly deviant relative
to the individual’s developmental level or mental
age” (p. 65).

Originally, Kanner (1943) noted the pervasive
differences in some of his patients with intellectual
disabilities in the children’s psychiatric service at
Johns Hopkins University. The primary trait distin-
guishing these patients was a markedly reduced
motivation for social interaction which was notewor-
thy in the broader population of patients with intel-
lectual disabilities, who, despite significantly reduced
intellectual abilities, continued to display relatively
higher levels of social engagement and social mobil-
ity than their counterparts with autism. He noted
“we must assume that these children have come into
the world with an innate inabiliry to form the usual,
biologically provided affective contact with people”
(Kanner, 1965, p. 412), and also argued that the
symptomology was evident from birth. Moreover, it
was clear that Kanner conceptualized autism as a
specific confluence of key symptoms with a lack of
social attachment as the centrepiece of the sympto-
mology. He also recognized and criticized the ten-
dency to dilute the symptomology or view autism
from a piecemeal perspective. In 1965 he noted

While the majority of the Europeans were satisfied
with a sharp delineation of infantile autism as an
illness sui generis [a thing unto itself, unique], there
was a tendency in this country [US] to view it as a
developmental anomaly described exclusively to mater-
nal emotional determinants. Moreover, it became a
habit to dilute the original concept of infantile
autism by diagnosing it in many disparate
conditions, which show one, or another isolated
symptom found as a part of the feature of the
overall syndrome. Almost overnight, the country
seemed populated by a multitude of autistic
children, and somehow this trend became notice-
able overseas as well. Mentally defective children
who displayed bizarre behaviour were promptly
labelled autistic ... (p. 413) [emphasis added].

Dr Kanner further noted:

By 1953, van Krevelen rightly became impatient with
the confused and confusing use of the term infantile
autism as a slogan indiscriminately applied with
cavalier abandonment of the criteria outlined rather
succinctly and unmistakably from the beginning. He
warned against the prevailing “abuse of the diagnosis
of autism,” declaring that it “threatens to become a
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fashion.” A little slower to anger, I waited until 1957
before I made a similar plea for the acknowledgment
of the specificity of the illness and for adherence to
the established criteria (p. 413).

It is clear that professor Kanner wished to be spe-
cific regarding the diagnosis of autism. Importantly,
for the purposes of this review, Kanner’s parsimony
was evidently rooted in ensuring that these people
received treatment that was properly focused on
autism symptomology.

To be sure, advances in psychometrics and
advances in identifying autism have been made since
Kanner’s original description and his subsequent
exhortations for precision in diagnostic practice. On
the other hand, there may be pitfalls with regard
to Kanner’s concerns as procedures for identifying
autism and the broader autism spectrum are applied
to younger and younger children. In particular, it is
often the persistence of normal behaviour far beyond
the bounds of what is consistent with typical devel-
opment that distinguishes autism. For example,
many typically-developing toddlers move their hands
in repetitive, stereotypical patterns that would be
unusual, and perhaps even symptomatic of autism in
a 4- or 5-year-old child. The ubiquity of this behav-
iour in typically-developing toddlers reduces its util-
ity for autism screening in 2-year-olds (see Turner &
Stone, 2007). This is an important point: a diagnos-
tic marker for autism in a 4- or 5-year-old may not
be useful in a 2-year-old precisely because it is the
persistence of the behaviour beyond the toddler
period that is so salient in autism.

From an early intervention perspective, this is
crucial. Assume that a language-impaired toddler is
mistakenly identified as having PDD-NOS (and
thus ASD) and is enrolled in an early intervention
study. Further assume that one of the “symptoms”
of autism is repetitive behaviour that in fact is
simply normal variation in typical development.
When this “typical” repetitive behaviour diminishes
simply because of maturation, the clinical scientist
may mistakenly conclude that the reduced repeti-
tive behaviour is in fact evidence that the early
intervention was effective. Conclusive evidence of
the effectiveness of early intervention must take
into consideration normal variation and untreated
maturation (spontaneous recovery). Another way of
making this point is to say that therapeutically-
induced reductions of stereotypy in a 6-year-old
may be easier to substantiate from an intervention
perspective because the repetitive movements often
seen in typical toddlers have substantially disap-
peared by this time. Therefore, taxonomies of
ASD symptoms and the specific traits that are tar-
geted in early intervention must include controls
for typical development and confounding factors
in other, non-ASD, clinical populations such as
speech disorder, language disorder, and global
intellectual disabilities. This is especially important

for non-ASD communication disorders in toddlers
that may initially have substantial overlap with
autism.

Thus, although speech-language pathologists
typically do not serve a lead or primary role when
diagnosing autism and other ASD conditions, the
core symptomology relating to communication dis-
orders, pragmatic (social) skills, and other speech
and language related abilities suggests that this
profession should be a foundational member of the
diagnostic and treatment team. Because of this, it is
important that speech-language pathologists serving
children with autism and other forms of ASD be
well versed in the diagnostic, and, perhaps more
importantly, the evidence base for social, speech, and
language intervention in these children. The increased
focus on early intervention often results in identifica-
tion of autism or another form of ASD at age 2 years
or even earlier, wherein the primary symptom
generating the autism or ASD referral is late onset
of speech and/or language (Johnson & Myers, 2007).
Thus, initial early differential diagnosis of speech
and/or language disorder by a speech-language
pathologist is a crucial aspect of the assessment
process for children with PDD-autism or other forms
of ASD.

Historically, in order to be diagnosed with autism,
a child must have displayed reduced social attach-
ment (and associated reductions in social skills), in
addition to a noteworthy degree of affinity for same-
ness and routine. Although it is certainly true that
Kanner’s (1943) original description asserted that
autistic symptomology is present from the beginning
of life; until the past decade, the majority of diagno-
ses were in children, often at least 4 or 5 years of age,
rather than toddlers and infants. Also, delayed lan-
guage unto itself was often less prominent in these
older children than the persistence of tantrums,
social detachment, and unusual behaviours that are
the hallmarks of PDD-Autism. It is noteworthy that
the DSM-IV-TR and the proposed guidelines for the
DSM-5 include a separate diagnostic classification
for communication disorders such as language dis-
order so that differential diagnosis of autism and
other ASDs explicitly requires symptomology beyond
what can be accounted for by language disorder or
speech sound disorder alone. In 5-year-olds, this is
relatively straightforward and identifying autism at
this age has a high degree of both sensitivity and
specificity (see Lord et al., 2000). In contrast, dif-
ferential diagnosis in infants and toddlers can be
much more challenging and particularly difficult in
cases of language disorder wherein there are signifi-
cant deficits in auditory comprehension (Mixed
Expressive-Receptive Language Disorder in the APA
2000 DSM-IV-TR).

Unfortunately, this high degree of accuracy, in
terms of sensitivity and specificity, for an autism
diagnosis with relatively severely affected children
at an older age comes with a potential cost: there
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has likely been a lost opportunity for effective early
intervention that may plausibly have reduced the
symptomology of ASD. Therefore, the past decade
has seen a call for early identification and treatment
for autism and the other forms of ASD in 2-year-old
pre-school children (for example, see Zwaigenbaum,
Thurm, Stone, Baranek, Bryson, Iverson, et al.
2007). This effort resulted, in 2007, in the American
Academy of Pediatrics (Johnson & Myers, 2007)
publishing guidelines on the early identification of
children with autism spectrum disorder and recom-
mending universal screening of all toddlers in the US
by the age of 24 months. As mentioned previously,
the National Health Service in the UK has not
followed suit and, to date, does not recommend
universal screening for ASD in 2-year-old children
(http://www.screening.nhs.uk/autism,  Allaby &
Sharma, 2011). To be sure, this does not mean that
the NHS is opposed to early identification and treat-
ment for autism, rather, this position is evidently
rooted in the notion that sufficient evidence must
accrue prior to adopting and implementing universal
screening for autism prior to the age of 5 years.

Clinical scientists and practicing speech-language
pathologists may be surprised to learn that there is
any question of whether screening toddlers and
young pre-schoolers for ASD should be completed.
After all, early identification and early intervention
is directly predicated upon the ability to reliably rec-
ognize, and subsequently treat symptoms of autism
and other forms of ASD, and there appears to be
consensus, at least in the US, that this should be
completed for toddlers before the age of 2 years.
Indeed, from a theoretical perspective, how could
anybody be opposed to early identification and early
intervention for autism or other forms of ASD?

A review of the current evidence on early identi-
fication and early intervention, with a particular
focus on the symptomology most relevant to speech-
language pathologists, may be instructive. A general
framework for examining evidence needed to sup-
port early intervention will be provided. In addition,
the current gaps in this evidence will be discussed.
Of particular interest to speech-language patholo-
gists is the importance and relevance of the emer-
gence of first words, especially as this relates to
social language disorders (pragmatics) as a marker
for autism and other forms of ASD as well as for
language disorder.

Stability of AD as compared to ASD: Implications
for early intervention

Starting from the earliest efforts to distinguish autism
from other disability typologies, one of the most
important markers for autism is a reduced motiva-
tion for both verbal and non-verbal social engage-
ment (see Kanner, 1943). In practice, because social
interaction is such a foundational characteristic
in many children, this symptom turns out to be
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relatively salient: parents, clinicians, and teachers are
often readily able to detect severe disruptions in
social abilities. Additionally, the literature on long-
term stability of “full” autism (PDD-Autism, also
called “Kanner’s Autism” or “classic” autism) indi-
cates a high degree of concordance between early
identification and subsequent diagnostic classifica-
tion. For example, Rondeau et al. (2011) reported a
76% stability rate for an autism diagnosis prior to the
age of 3 years in a meta-analysis of studies examining
long-term follow-up in children originally diagnosed
with autism or a different form of ASD: PDD-NOS.
In contrast to those initially diagnosed with classic
autism, the PDD-NOS group had a long-term stabil-
ity of 35%. Rondeau et al. concluded:

the meta-analysis confirms the hypothesis that there
is a higher diagnostic stability for AD than PDD-
NOS. Pooling data from the selected studies indicated
that an AD [Autistic Disorder] diagnosis was stable
over time (76% stability) whereas PDD-NOS tended
to be unstable over time (35% stability) (p. 4).

Although there are multiple potential reasons for
these very different stability rates in classic autism
as compared to PDD-NOS, Rondeau et al. (2011)
speculated that, among other factors, a developmen-
tal disorder, such as communication disorder, that
became less severe over time, accounted, at least in
part, for the lower stability of the ASD that was not
classic autism or “full” autism. It is clear that those
children presenting with full autism symptomology,
especially displaying noticeably reduced verbal and
non-verbal social engagement, are relatively easy
to identify at an early age, and that the long-term
stability for this early identification is relatively high.
However, there is far less diagnostic stability over
time for the children who do not display full autism
symptomology and are placed on the “Autism
Spectrum” based on PDD-NOS diagnosis. Clearly,
testing the effectiveness of early intervention requires
accurate early identification. At this time, it is safe
to say that this can be done more readily in AD but
would be more problematic in the PDD-NOS form
of ASD. It is also clear that conflating or pooling AD
and PDD-NOS into an “ASD” treatment group will
likely yield high variability, low stability, and poten-
tially uninterpretable or inconclusive results.

Central role of speech-language pathologists
n early identification

Because the initial identification for autism is often
completed by child psychiatrists, developmental
paediatricians, and/or clinical psychologists who
may have relatively limited training and experience
in toddlers and pre-schoolers with language disor-
ders or other communication disorders, speech-
language pathologists potentially have an important
role in the differential diagnosis of toddlers and
pre-schoolers who do not display full or classic

RIGHTS LI N iy



Int J Speech Lang Pathol Downloaded from informahealthcare.com by Vanderbilt University on 01/28/14
For personal use only

6 S. Camarata

autism symptomology. From this perspective, it may
be useful to review conditions in the Diagnostic and
Statistical Manual that include late onset of words
as a possible diagnostic classification.

In addition to PDD-Autism and the other forms
of ASD, late onset of words can also be a diagnostic
marker for mental retardation/intellectual disabili-
ties, language disorder, and/or speech sound disor-
der. As Camarata and Nelson (2002) pointed out,
diagnostic instruments such as the Autism Diagnos-
tic Observation Schedule (ADOS), although useful
for identifying core traits in the language and social
aspects of autism, may not be well suited to differ-
ential diagnosis of ASD, language disorder, and/or
speech sound disorder. Receptive language disorder
(mixed expressive and receptive language disorder in
the DSM scheme) is likely to be particularly prob-
lematic, especially in toddlers and pre-schoolers.
From a theoretical perspective, the key diagnostic
marker separating ASD from receptive language dis-
order should be non-verbal social engagement: chil-
dren with ASD should display reduced social
motivation exemplified by low verbal and non-verbal
social engagement. In contrast, although children
with receptive language disorder will, like those with
ASD, display reduced verbal social engagement aris-
ing from poor communication skills, presumably the
non-verbal social engagement should be relatively
preserved. That is, differential diagnoses rest squarely
upon the degree to which each group displays non-
verbal social engagement. The key markers for non-
verbal engagement in toddlers include initiating and
responding to joint attention, reciprocal social smile,
and displaying shared enjoyment (see Lord &
Risi, 2000; Lord et al., 2012; Stone & Yoder, 2001;
Wetherby, Woods, Allen, Cleary, Dickinson, & Lord,
2004), with these aspects significantly diminished in
toddlers with autism and much less so in those with
receptive language disorder.

Another important consideration is that many
children with late onset of word production evidently
are displaying a variation on typical development
rather than clinical symptomology (see Camarata,
2012; Rescorla & Dale, 2012). That is, a number of
studies have suggested that there is a relatively high
spontaneous recovery rate for toddlers at the age of
24 months, provided the late onset of words is
the sole symptomology (see Ellis-Weismer, 2007;
Rescorla, 2002; Whitehurst, Fischel, Lonigan, Valdez-
Menchaca, Arnold, & Smith 1991; Whitehurst,
Fischel, Arnold, & Lonigan, 1992). This is notewor-
thy because the “spontaneous recovery” phase for
these “late bloomers” is almost exclusively before the
age of 5 years, which coincides with the age (5 years
and older) at which there is very high stability in
diagnosis of autism and other forms of ASD. Stated
simply, it is an interesting question as to whether the
reduced long-term stability in identifying PDD-NOS
(which is the overwhelmingly highest category of
ASD identified in toddlers and pre-schoolers) is

associated with the developmental course seen in
“late bloomers” and clinical populations of children
with speech sound disorders or language disorders
who are initially classified as ASD.

This orientation on the inherent challenges associ-
ated with stability in early diagnosis of classic autism
as compared to other forms of ASD such as PDD-
NOS provides a framework for discussing evidence
needed to test whether early intervention is effective.
That is, a key element in establishing credible evi-
dence for early intervention is (a) accurate and stable
diagnoses and, more importantly, (b) evidence that
early intervention produces gains that are greater
than spontaneous recovery rates. In classic autism,
the severity of the symptomology yields relatively
stable diagnostic classification, even in toddlers and
pre-schoolers. In contrast, the other forms of ASD,
such as PDD-NOS, do not currently display this
level of stability.

Current evidence to support early intervention

Clinical scientists have long recognized that establish-
ing credible evidence for a treatment effect is not
necessarily a straightforward endeavour. One of the
most difficult challenges is that many illnesses have
the baseline rate of growth or spontaneous recovery
in toddlers and pre-schoolers. A recent review by
Warren et al. (2011) of the literature on early inter-
vention in ASD describes the key features that are
needed for a credible study of the impact of early
intervention on toddlers with ASD. These include
minimizing the risk of bias, using a reasonable study
design (such as a randomized controlled trial),
employing a credible diagnostic approach including
a standardized autism diagnostic instrument com-
bined with clinical judgement, having adequate
descriptions of participant characteristics, compre-
hensive intervention descriptions (including treat-
ment fidelity), relevant and plausible outcome
measures that are directly relevant to autism sympto-
mology, and a proper statistical approach to analysing
the data. In particular, protecting against bias (e.g.,
study blinding), accurate diagnosis, and proper design
are crucial for establishing credible evidence that
early intervention has a positive impact.
Interestingly, an ongoing challenge in the inter-
vention literature is that many studies evidently are
designed to be either implicitly or explicitly confirma-
tory for a particular approach rather than as a ran-
domized fair test of the intervention. For example, in
Lovaas (1987), the participants were not randomly
assigned to the two comparison conditions, rather
those that responded to imitative prompts were
assigned to the condition that ultimately proved to
be superior, whereas those that would not imitate
during pre-test were assigned to the comparison
condition. It would be interesting to know whether
participants who did not readily respond to imitative
prompts would have made similar gains (see Gillum,
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Camarata, Nelson, Camarata, 2003). Similarly,
including heterogeneous participants with unstable
diagnoses makes it difficult to reliably detect differ-
ences between comparison groups. That is, if an ASD
sample includes a relatively high proportion of the less
stable PDD-NOS sub-type, this variability may obscure
important main effects for the early intervention.

Given this state of affairs, it is perhaps not surpris-
ing that the results of the comprehensive review by
Warren et al. (2011) indicated: “The strength of the
evidence [to support early intervention] overall
ranged from insufficient to low” (p. 1303). It is note-
worthy that this review appeared in high-impact
journal Pediatrics, so there is a pressing need for fair
and objective studies of early intervention. To be
sure, this comprehensive review suggested a number
of promising findings such as:

Studies of Lovaas-based approaches and early inten-
sive behavioural intervention variants and the Early
Start Denver Model resulted in some improvements
in cognitive performance, language skills, and adap-
tive behaviour skills in some young children with
ASDs, although the literature is limited by method-
ologic concerns (Warren et al., 2011),

and “Data suggest that sub-groups of children
displayed more prominent gains across studies, but
participant characteristics associated with greater
gains are not well understood” (Warren et al., 2011,
p. 1303). This latter conclusion is intriguing because
it calls for more specificity in identifying individual
child characteristics and matching these to the spe-
cific intervention procedures. That is, from a theo-
retical perspective, if one has a generic pool of
toddlers with ASD who display variable autism
symptomology, and intervention provided is designed
to treat all autism symptoms or a sub-set of symp-
toms that does not match a significant portion of the
participant pool, it is hardly surprising that such a
study ultimately yields weak evidence. On the other
hand, when the autism symptomology is precise and
the interventions match the child’s traits, one could
plausibly hypothesize that such a study would be
more likely to yield interpretable results.

Receptive and expressive language deficits
as a core trait of autism and ASD

As mentioned earlier, a core trait of Autism and ASD
is severe disruptions in language development, limiting
the extent children can participate in social interaction
(Bruinsma, Koegel, & Koegel, 2004; Haines & Cama-
rata, 2004; Koegel & Koegel, 2006; Marcus, Gar-
finkle, & Wolery, 2001). Because language skills are
among those most disrupted, even relative to other
abilities in children with ASD, improving receptive
and expressive language often has a high priority for
early intervention. Not surprisingly, verbal abilities
and programs targeting improved verbal skills have
long been a primary focus in the treatment of ASD
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(e.g., Lovaas, 1971; Lovaas, Schriebman, & Koegel,
1974; Smith & Camarata, 1999). Moreover, simul-
taneous receptive and expressive language deficits
are one of the defining characteristics of both AD
(PDD-Autism) and PDD-NOS. Note that one form
of ASD, Asperger Syndrome, includes typical syntac-
tic and lexical skills.

Language ability is generally considered to include
both comprehension and production (Lahey, 1988)
and competence in both domains is required for suc-
cessful educational development and also for social
interaction. Without minimizing the importance of
language production, auditory language comprehen-
sion also has a key role in typical development and
in disabling conditions such as ASD (Gillum &
Camarata, 2004). It is, thus, noteworthy that, in con-
trast to language production, very few studies have
examined whether language comprehension (receptive
language) can be improved in ASD and whether
receptive language will improve as a consequence of
expressive language intervention (as appears to be a
widely held assumption). For example, our recent
review (Gillum & Camarata, 2004) identified numer-
ous assessment studies indicating children with
ASD wumiversally display significant receptive lan-
guage deficits across severity levels (e.g., “low” and
“high” functioning) and there are dozens of studies
examining the effects of treatment on language pro-
duction (words, speech-intelligibility, and grammar,
see Lord et al., 2012; Warren et al., 2011). Stated
simply, ample evidence exists that nearly ALL chil-
dren with ASD (except PDD-Asperger Syndrome)
have severe deficits in auditory language comprehen-
ston as well as language production, and these deficits
have profound and far-reaching impacts on social
development and on access to educational opportu-
nities. Given the inherent challenges in treating this
broadly disabling condition which has wide ranging
effects on family, educational institutions, access
to society, and self-determination, there is a clear
need to study receprive language abilities in ASD,
especially relative to early identification and early
intervention.

Experimental studies of word learning and gram-
mar indicate children with disabilities are less skilled
in each of these areas than their typically-developing
peers. Like children with Down Syndrome (Chap-
man, Hesketh, & Kistler, 2002), children with ASD
are particularly likely to display dissociations between
receptive and expressive language skills, often naming
objects for which they show difficulty comprehending
(Camarata & Nelson, 2006). In typical development
a strong inter-relationship exists between receptive
and expressive language (Camarata, 2000). This inter-
relationship has been described by accounts of the
transactional model of language acquisition and boot-
strapping models. The transactional model (Camarata
& Nelson, 2006; Snyder-McLean & Mclean, 1987;
Yoder & Warren, 1993) serves as a description of the
interaction between comprehension and expression
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during real-time interaction between caregiver and
child (Moerk, 1992).

However, differential diagnosis of ASD and lan-
guage disorder may be particularly problematic in
toddlers. Both groups are likely to express frustration
in the form of tantrums, and both will have impaired
verbal social skills and be generally unresponsive to
verbal input. Indeed, one could argue that highly
accurate diagnosis can occur only after there has
been an improvement in the receptive language abil-
ities so that a clinician could explore whether autism
symptomology remains after the communication dis-
orders are reduced. Naturally, distinguishing between
receptive language disorders and ASD is relatively
straightforward in 5- and 6-year-olds (and older chil-
dren), but much more difficult in toddlers. However,
both populations are much more likely to be persis-
tent in their symptomology than are children with
early language delay, but no auditory comprehension
deficits. Taken together, this suggests that early iden-
tification should include careful scrutiny of receptive
language abilities and non-verbal social abilities as
important diagnostic markers distinguishing lan-
guage disorder from ASD. In addition, one could
argue that children with language disorders without
receptive deficits should be excluded from the autism
spectrum unless additional autism symptomology
in the behavioural domains is evident (Bishop &
Norbury, 2002). Moreover, there is broad consensus
that language disorder is not a form of ASD and
should be differentially diagnosed. Lord & Jones
(2012) argue:

The argument for considering language delay as a
separate dimension that is not part of ASD diagnos-
tic criteria, but critical to how those diagnostic crite-
ria are used, is two-fold. First, language delay is not
specific to autism (Bishop & Norbury, 2002). By far
the majority of young children referred for concerns
about language delay do not have ASD or even severe
developmental delays (Ellis & Thal, 2008), conversely,
not all, though many children with ASD have lan-
guage delays (Baird, Charman, Pickles, Chandler,
Loucas, Meldrum, et al., 2008; Kjellmer, Hedvall,
Fernell, Gillberg, & Norrelgen, 2012) (p. 493)
(emphasis added).

In practice, it appears that the distinction between
language disorder and ASD can be blurred in
toddlers. For example, the recent surge in ASD
eligibility reported in California (in the US) was
proportionally offset by a reduction in speech and
language eligibility, implying that cases were migrat-
ing from one category to another. To be sure, it is
certainly possible that previously unrecognized ASD
had been misidentified as language disorder. On the
other hand, it is also possible that coincidental revi-
sions of eligibility criteria for ASD coupled with the
aforementioned instability of PDD-NOS contributed
to the reported increase. Adding to the confusion is
the inherent, but not well understood, difference in

establishing eligibility for early intervention services
and obtaining a DSM diagnosis. In the US, individual
states have latitude in establishing criteria for early
intervention eligibility, so it is possible for a child with
language disorders who otherwise does not meet the
DSM criteria for ASD diagnosis to be eligible for
enrolment in early intervention services under special
education ASD criteria. That is, the child may not
receive an ASD medical diagnosis but be eligible for
ASD special education services. Not surprisingly, this
can lead to confusion among parents and clinicians
and, from a broader perspective, make it difficult
to conduct fair studies of the effectiveness of early
identification and early intervention.

Future directions: A call to action

From a broad perspective, the current state-of-the-
art with regard to evidence to support early identifi-
cation and intervention is not as strong as many
clinicians may suppose. Proposed autism guidelines
in the DSM-5 (Swedo et al., 2012) may shift inci-
dence and eligibility parameters without necessarily
seeing a real change in the actual incidence of ASD
(see report from the US Centers for Disease Con-
trol, 2012). Also, many countries currently provide
early intervention services for children identified as
having some form of ASD, and, in the US, increasing
legislative initiatives to require private insurance
companies to reimburse intervention services for
ASD. Collectively, there appears to be a presumption
that these early intervention services are supported
by evidence. However, due to the increasingly diffi-
cult economic situation in most countries, there is
increasing system-wide pressure to reduce health-
care costs (including allied health) and, in the US,
pressure from private insurers to document the evi-
denced-based positive impact of the services as a
requirement for reimbursement. Thus, there is a
clear need to expand the evidence base. Indeed, this
need is especially crucial, as reimbursement for
healthcare services either from public or private
entities is increasingly dependent upon credible
scientific evidence.

Candidly, there is no doubt in my mind that tod-
dlers with ASD can be reliably identified and that
early intervention is potentially highly effective in
reducing long-term ASD symptomology. However,
proving this to an increasingly sceptical healthcare
and educational environment is an altogether differ-
ent matter than asserting these beliefs. Frankly, the
Warren et al. (2011) review should serve as a
wake-up call to clinical researchers, as the evidence
base supporting early intervention is not nearly as
strong as one would suppose. However, this will also
require fair and objective studies and, more impor-
tantly, an unbiased approach to systematically ask-
ing the hard questions about what works and what
doesn’t. Testing intervention effects on the marginal
cases, those who have minimal ASD symptomology,
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while otherwise warranted, is not likely to lead to
interpretable, credible studies. On the other hand,
testing early intervention exclusively in the more
severe cases, that is, those who display classic, full
symptom AD, is limiting our evidence to precisely
those children who are least likely to change and,
thus, is a very difficult challenge.

Going forward, speech-language pathologists will
play a central role in testing the validity of early
identification and the impact of early intervention.
Indeed, given the core and ubiquitous nature of
language deficits in ASD symptomology, and the
positive outcomes in these children if these can be
ameliorated, one could argue that this represents an
area with significant growth potential for the field,
both in terms of research and practice. Of particular
importance is differential diagnosis of speech sound
disorder, language disorder, including receptive
language disorder, and ASD in toddlers. There is also
a critical need for developing effective receptive
language interventions for these populations. It is
perhaps small comfort that other professions and
approaches are undergoing similar scrutiny. For
example, a recent policy statement on the lack of
evidence to support sensory integration therapy was
issued by the American Academy of Pediatrics
(2012). Sensory integration therapy is a widely used,
but unsubstantiated, approach to treating ASD and
other disabilities. Thus, in the near future, it will no
longer be sufficient to assert the importance of early
identification and early intervention simply on the
basis of pedagogical arguments. It will increasingly
behoove our profession to bring credible evidence to
these discussions.
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