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ABSTRACT

Identification of young children at risk for Autism Spectrum
Disorders (ASD) depends on early behavioral symptomatology and yet
conventional criteria provide little guidance for use with infants and
toddlers. Recent research, however, has demonstrated that there are patterns
of behavior below 2 years of age that distinguish children with autism from
those who are developing typically or those with other developmental
disabilities. Skill areas with particular promise for early identification
include social communication, sensory regulation, and play. This article
previews current innovative methodologies, presents a synthesis of recent
research findings related to these three key areas, and provides clinicians
with practical guidelines for early identification of infants and toddlers at
risk for ASD and other disorders.
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Learning Outcomes: As a result of this activity, the reader will be able to (1) describe recent methodologies for

investigating patterns of behavior in infants and toddlers that place them at risk for later diagnosis of autism;

(2) explain the importance of the areas of social communication, sensory regulatory, and play to early identification;

and (3) discuss practical strategies for early identification of infants and toddlers at risk for autism spectrum and

other disorders.

The prevalence of Autism Spectrum
Disorders1 (ASD) has increased over the past
30 years, and recent data in the United States
indicate that 5.5 to 5.7 childrenQ1 are likely to

be identified as having ASD.1 Some of the
reasons cited for the increases are the enhanced
awareness of ASD and the broadening of
diagnostic criteria that have led to improved
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identification of these children.2 In addition,
increases of children with ASD served under
the Individuals with Disabilities Education Act
(IDEA) have been reported across many
states.3 And yet within the United States, no
states are reporting as high a number of chil-
dren entering the early intervention system as
would be expected from the US prevalence
data.4 Moreover, prevalence figures in Euro-
pean countries are even higher (closer to 6 per
10,000Q2 children),5 perhaps because of the
increased ability in these countries to monitor
children’s growth and risk status through the
health-care system. Thus, we must ask our-
selves whether practitioners in the United
States are identifying all the children who are
at risk for autism, and are we doing so at an
early enough age for these children to benefit
optimally from early intervention? Throughout
this article, we will use ‘‘autism’’ to refer broadly
to disorders in the autism spectrum.

Despite changes in diagnostic criteria and
increased awareness of ASD in the United
States, we continue to identify most children
with ASD between 3 and 4 years of age, with
relatively few children identified under 3 unless
their symptoms are severe (e.g., they lack lan-
guage or have very odd mannerisms) and they
have been referred to a specialty clinic for an
autism-specific evaluation.6,7 Yet research sup-
ports the idea that early intervention provided
to children with ASD before 3 years of age is
more effective than intervention provided after
5 years,8,9 and that intervention provided before
3 years of age may be even more effective.10

Most parents whose children will eventually be
diagnosed with ASD first express concerns by
the time the child is 18 months, with 30 to 40%
of parents reporting concerns prior to the
child’s first birthday.11,12 Indeed, parents of
children who exhibit early symptoms of ASD
are often frustrated because their insights and
concerns about their child’s behaviors go un-
heeded by medical professionals.13 Given that
some symptoms of ASD may emerge quite
early, what are the barriers to identification of
children at risk for ASD below the age of 3?

One of the reasons that ASD is hard to
diagnose in very young children may be due to
the criteria for Autistic Disorder listed in the
Diagnostic and Statistical Manual-IV-TR.14

These criteria require that individuals display
at least six features across three broad areas:
(1) at least two symptoms of qualitative impair-
ment in social interactions, including noted
impairment in use of multiple nonverbal be-
haviors to regulate social interactions, failure to
develop peer relations, lack of spontaneous
seeking to show enjoyment or interests, or a
lack of social-emotional reciprocity; (2) at least
one symptom of a qualitative impairment in
communication, that includes a delay (or lack
of) spoken language without alternative com-
munication compensation, noted impairment
in conversational abilities, stereotyped and re-
petitive use of language, idiosyncratic language,
or lack of varied spontaneous pretend or social
play; and (3) at least one symptom showing a
restricted range of interests and/or repetitive or
stereotyped behaviors, including preoccupation
that is abnormal in intensity or focus, inflexi-
bility in routines, stereotyped or repetitive mo-
tor movements, or preoccupations with parts of
objects. Given that many of these behaviors are
age specific or development specific and are not
typically seen in very young children (e.g.,
development of peer relationships, stereotyped
interests, conversational skills), there is a great
need for additional criteria to help practitioners
and parents recognize signs of autism at
younger ages.

In addition, to diagnose autism, it is also
important to identify both the absence of be-
haviors that are usually exhibited by children
with typical development and the presence of
atypical behaviors. Thus, assessment measures
that look only at the presence or absence of
typical behaviors (as is common with many
speech-language measures) will omit key infor-
mation in the decision-making process. Fur-
ther, repetitive behaviors are commonly seen in
infants and toddlers who are developing typi-
cally.15–17 Therefore, distinguishing between
what is typical and what is not typical can be
difficult. Another reason that diagnosis has
been hard to achieve at young ages is the lack
of a definitive description of the developmental
course of behaviors across domains in young
children with autism.

Despite ambiguity in the nature of the
early phenotype of autism, we do have evidence
that identification of children with ASD is
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possible at 2 years of age.18,19 In two studies,
the children showed social and communicative
impairments at 2 years, although some of the
children did not exhibit restrictive and repeti-
tive behaviors until they were 3 years of age.
Specific behaviors that discriminated children
with autism from those without autism in the
Manual for the Autism Diagnostic Interview—
Revised20 at age 2 years were: deficits in show-
ing (directing attention); attention to voice;
seeking to share own enjoyment; use of other’s
body as a tool; interest in other children;
pointing; understanding gestures as well as
hand/finger mannerisms; and unusual sensory
behaviorsQ3.18 Stone and colleagues21 found
that deficits in functional play, imitation, and
directing attention were strong predictors of
autism at age 2 years based on an observational
instrument called the Screening Tool for Au-
tism in Two-Year-Olds (STAT).21 Attempts
to identify children with autism at even younger
ages22–25Q4 include the work of Baron-Cohen
and his colleagues. These researchers developed
the Checklist for Autism in Toddlers
(CHATQ5) for health-care providers in Eng-
land to screen for autism at 18 months of age.
The CHAT includes nine parent-report ‘‘yes-
no’’ questions that assess various behaviors that
could indicate autism (e.g., lack of pointing or
pretend play) combined with five items that are
observed by a home visitor. The CHAT had
good specificity (98%) in that most of the
children identified as at risk in the screening
later received a diagnosis of autism. However,
the CHAT had poor sensitivity (38%) in that
several children were not identified as at risk in
the screening and yet were subsequently diag-
nosed with autism. The absence of certain age-
expected behaviors (i.e., gaze monitoring,
pointing to comment, social interest, attention
to name, and pretend play) was key to early
identification.

Efforts to improve the sensitivity of the
CHAT using a parent questionnaire version
entitled the Modified Checklist for Autism in
Toddlers (M-CHAT)26 have shown progress.
The M-CHAT relies entirely on parent report
on the basis of 23 ‘‘yes-no’’ questions (e.g., Does
your child enjoy being swung, bounced on your
knee? Does your child understand what people
say?). The goal of the M-CHAT was to

broaden the CHAT’s symptom checklist to
identify a greater range of children with autism,
to have the identification based entirely on
parent report, and to shift the focal age group
from 18 months to 24 months to improve
psychometrics. However, the narrow response
range (yes-no format), the relatively small num-
ber of questions, and the fact that field testing
was conducted with older high-risk clinical
samples represent limitations of the M-
CHAT. In addition, the targeted behaviors
necessarily included the absence of higher-level
social-communicative functions such as point-
ing to objects, pretend play, and imitation.
Attempting to identify children at even
younger ages, for example at 12 months of
age, will be difficult due to the variability in
the emergence of these skills in typically devel-
oping children and the fact that some children
are just beginning to develop them around
12 months. Therefore, the results thus far
suggest that these screening measures have
limited validity below 18 months of age and
very limited sensitivity to detect all children at
risk for autism.

Despite these barriers, recent work across
a variety of disciplines and behaviors has
shown that there are differences in patterns
of behavior below 2 years of age that distin-
guish children with autism from those who are
typically developing as well as from those with
other developmental disabilities. A variety of
methodologies have been utilized to document
the kinds of differences that may be seen in
very young children with and without autism.
Some of the earliest studies asked parents of
children with autism to look back in a ‘‘retro-
spective’’ way and recall what their children
were like at earlier ages.18,27–31 In hindsight
most parents recall a variety of unusual features
including lack of eye contact, limited vocal-
izations, lack of imitation, little interest in
people, difficulty engaging in reciprocal games
and interactions, poor response to shared focus
of interest, dysregulated attention and affec-
tive expressions, behavioral difficulties, and
sensory-motor and perceptual disturbances.
Although these studies provided glimpses
into early behaviors in these children, there
were inherent drawbacks in this type of meth-
odology. The accuracy with which family
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members could recall behaviors in the past
(sometimes years earlier), and the fact that
the information was gathered after the chil-
dren had been diagnosed with ASD, may have
biased the parents’ views of what their children
were like at younger ages. Due to these limi-
tations, other methods have been used in an
effort to confirm parental retrospective reports
as well as to examine other aspects of early
development that are not easily accessed via
parent retrospective reports.

One such method for prospectively docu-
menting early development in young children at
risk for ASD is to monitor the growth and
development of the younger siblings of children
already diagnosed with ASD.32,33 Given that
the incidence of ASD within families with
another child with ASD is �9%,34 observing
the younger siblings for early signs of ASD has
been productive. For example, Zwaigenbaum
and colleagues32 tested infant siblings of chil-
dren with ASD to identify specific aspects of
behavior and temperament that can be meas-
ured at 6 and 12 months and that predict an
eventual diagnosis of ASD. Yirmiya et al33

compared the infant siblings of children with
autism to infant siblings of children with typical
development at 4 and 14 months and found
that most of the siblings of children with autism
were doing as well as siblings of children
with typical development. At the 14-month
assessments, however, some group differences
emerged in nonverbal requesting behaviors,
as well as in language scores on the Bayley
Scales,35 with differences largely attributable
to delays among 6 of the 21 siblings of children
with autism.

A third method for identifying character-
istics of young children at risk for ASD is to
conduct a prospective population study, where
an entire community or population of children is
screened from infancy on a set of specific be-
haviors. For example, Wetherby and col-
leagues36 used the Infant-Toddler Checklist37

to screen large numbers of children in Tallahas-
see, FL, and successfully identified very young
children who should be evaluated in greater
depth for communication and other develop-
mental disorders, including ASD. Further, We-
therby and coworkers36 identified a variety of
behaviors that can be observed during assess-

ment using the Communication and Symbolic
Behavior Scales—Developmental Profile37

and can help discriminate toddlers with an
ASD diagnosis from other toddlers who fail
the Infant-Toddler Checklist. Charman and
colleagues,38 Cox and coworkers,39 and Swet-
tenham et al40 in Great Britain conducted
several studies of developmental functioning
among 20-month-olds with autism who initially
were identified in CHAT screenings of the gen-
eral population. These studies have also con-
tributed to our insights regarding symptoms and
development in toddlers with autism.

Another approach that has yielded infor-
mation about symptoms that distinguish young
children with autism from young children with
other developmental problems has been the
undertaking of studies that entail screening
and/or more in-depth assessment of children
who have already been identified due to devel-
opmental concerns. Studies representing this
approach include that of Robins et al,26 who
have screened toddlers identified with develop-
mental concerns using their instrument, the M-
CHAT, to investigate scoring criteria and key
items that discriminate toddlers with autism
from those with other developmental concerns.
Lord and colleagues18,41 and Stone and asso-
ciates21,42 have conducted extensive research on
the diagnosis of autism in 2-year-old children
referred due to concerns about possible autism
or other developmental problems.

Detailed descriptions of individual infants
later diagnosed with autism have been provided
in the literature via case studies.43–45 The case
information regarding infant development is
available for different reasons, such as extensive
videotaping and/or diary notes made by a pa-
rent to document the infant’s development, the
participation of the infant in a research study
investigating development during infancy prior
to the identification of concerns related to
autism (e.g., participating in a study of develop-
ment of twins during infancy), or detailed
assessment and intervention notes generated
because of developmental concerns originating
in early infancy.

A final method of identifying differences
that might prove beneficial in diagnosing young
children with or at risk for ASD is through the
use of home videos made by parents before their
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children were diagnosed with ASD.15,46–50

One advantage of this type of retrospective
video sampling is the naturalness of the setting
for documenting behaviors as they typically
occur in and around the child’s home with
familiar people, objects, and situations. Sam-
pling may include a circumscribed situation
such as the child’s first birthday48 or a cross-
section of everyday activities such as mealtime,
bathtime, and playtime.46 One drawback to
looking just at special occasions, however, is
the limited sample of settings and behaviors
displayed by the children during these special
events. In addition, much of the previously
cited work has focused primarily on social-
communicative behaviors.47,49 Therefore, an-
other reason for underidentification of young
children with ASD could be that early infant
development crosses domain-specific bounda-
ries such that earlier manifestations of ASD do
not fall solely within one developmental do-
main. Specifically, research using retrospective
analysis of infant behavior has indicated the
potential importance of examining both social-
communicative symptoms and sensory features
for early diagnosis.

Recent work by Baranek and her colleagues
has attempted to bridge this gap by examining
a range of sensory and social-communicative
behaviors through retrospective video analy-
sis.15,46,51,52,79Q6 From home videos provided
by parents, these researchers have selected an
array of settings and situations that are naturally
occurring in the child’s life. Their work has
shown that there are behaviors displayed by (or
that are absent in) infants between the ages
of 9 to 12 months, and even more so by 15 to
18 months, that can be used reliably to indicate
those infants who were later diagnosed with
ASD versus those who later developed typically
or those with other types of developmental
disorders.

Thus, the collective literature has high-
lighted a group of behaviors that can be used
to help in the early identification of children
with ASD. In an attempt to enhance the utility
of the recent research in determining risk for
ASD in clinical settings, this articleQ7 focuses
on characteristics in three primary areas: social
communicative, sensory regulatory, and play.
For each area, we first list behaviors that could

indicate that a child is at risk for eventual
diagnosis of ASD. Following each list, we
present the developmental findings that argue
for the importance of the behaviors in each
area. We close with suggestions for clinicians to
guide their work in early identification of in-
fants and toddlers at risk for ASD and other
disorders based on a pattern of social-commu-
nicative-sensory deficits.

AT-RISK BEHAVIOR LISTS
These lists were adapted from the work of
Reznick and colleagues53 who reviewed the
relevant literature to develop a tool to screen
for behaviors suggesting social-communica-
tion-sensory deficits at 12 months of age (First
Year Inventory, FYI).54 These lists were com-
piled from a large number of studies using the
various methodologies described above. The
references cited in the lists are not meant to
be exhaustive, but rather point out examples of
work indicating each behavior as a potential
risk indicator.

At-Risk Social-Communicative

Behaviors

* Failure to look up or orient toward a voice
when the child’s name is called15,32,48

* Difficulty hearing or discriminating among
different speech sounds11,55,56

* Lack of use of intentional expressions, in-
cluding gestures, to communicate desires,
wants, or interests31,49,51

* Lack of babbling and delay in other aspects of
language development32

* Lack of response to adult or child prompts or
bids for social interaction18,43,57

* Lack of monitoring the gaze of adults, and
failure to orient in the direction in which an
adult is looking21,24,58

* Little orientation to faces59–61

* Averting gaze and failing to make eye con-
tact62–64

* Lack of coordination of gaze with other
communicative behaviors36,43

* Tendency to withdraw from people and
social interactions and to prefer being
alone58,62,65
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* Lack of social interest in others or engage-
ment in reciprocal games28,32,66

* Relatively little emotional expression (e.g.,
social smiling), including facial, vocal, and
gestural channels65,67

* Limited (or no) giving or showing of objects
to another to share enjoyment48,63

* Little affective response to another’s emo-
tion25,68

* Lack of imitative behaviors25,57,65

* Lack of initiating joint attention, or point-
ing at objects to direct the attention of
another person18,48

* Regression, or loss of social-communicative
skills or interest49,60,68

* Passive temperament or being undemanding
of parental attention32,58

* Few vocalizations with consonants36

* Deficits in both behavior regulation and
joint attention gestures, with presence of
comparatively more social interaction ges-
tures.52

Importance of Social-Communicative

Behaviors

Because social-communicative behaviors are at
the heart of a diagnosis of ASD, it is important
to gain a broad view of the child’s use of and
response to social-communicative bids. In typ-
ically developing infants, these behaviors
appear early in life as signals of engagement
such as sustained eye contact, vocalizations,
and attention seeking or responsive motor
movements.69–71 As children become more
sophisticated, their communication and social
exchanges include the use of gestures, eye gaze,
and vocalizations (and later words) along with
more coordinated use of these means to show
their intentions to communicate. Gestures
typically emerge at between 6 to 8 months of
age and often include reaching to be picked up,
pushing away objects, and open-handed reach-
ing, followed by showing, giving, and pointing
between 8 and 12 months.70,72,73

Between 8 and 9 months, typically devel-
oping infants begin to use eye gaze to direct
others’ attention, and the emergence of joint
attentional abilities in the 9-month-old is a key
landmark in communicative competence.69,74

Using eye gaze consistently to alter others’

behavior is acquired over months and does
not occur frequently until 12 months of age.69

Twelve-month-olds communicate primarily by
using gestures and vocalizations; 18-month-
olds with a combination of gestures, vocaliza-
tions, and words or word approximations; and
24-month-olds communicate using primarily
words or word combinations.75

Unlike typically developing children who
naturally seek out social interaction, children
with ASD have been reported to show limited
responses to social stimuli as well as to exhibit
few bids for social engagement.76 Some parents
have reported retrospectively that their infants
were not as attentive as their siblings at com-
parable ages or that it was more difficult to
engage these infants in interaction. In using
retrospective video analysis of home videos of
9- to 12-month-old children later diagnosed
with ASD, Baranek15 was able to detect differ-
ences between these children and typically de-
veloping children as well as children with other
developmental delays in social-communicative
behaviors. For example, the children with ASD
more frequently failed to respond to their own
name and required more prompts during these
social interactions. Likewise, Osterling and
Dawson48 found that not only was response
to name impaired, but infants later diagnosed
with ASD as compared with typically develop-
ing infants were also less likely to look at the
faces of other people. Thus, infants who show
limited interest in others or who appear difficult
to engage in interactions with their caregivers
are at risk for a broad range of communication
deficits including ASD.

Not only do some children with ASD
show less interest in social interactions, they
also show deficits in their use of a variety of
means to communicate. For example, parents
retrospectively report less babbling and ges-
turing during early development in children
with ASD compared with typically develop-
ing children.77 The early retrospective reports
of these behaviors, however, did not discrim-
inate children with ASD from children with
mental retardation.58 Less gesturing was seen
in both children with ASD and developmen-
tal disabilities at their first birthday parties49

and lack of appropriate gestures between
12 and 24 months was one characteristic
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distinguishing between children with ASD
and with typical development.66

In looking for possible differences between
groups, Watson and colleagues79 used retro-
spective video analysis to examine the use
of communicative gestures in three groups of
9- to 12-month-old children (i.e., children with
ASD, developmental disabilities, and typical
development). Using a rating system that took
into account both the quantity and diversity of
gestures, the investigators found that the chil-
dren with ASD and other developmental dis-
abilities had lower gesture ratings than children
with typical development; however, children in
the autism group did not differ significantly
from children with other developmental dis-
abilities. In later studies, the number of subjects
included in these analyses was expanded,
and the researchers also examined changes in
gesture use from 9 to 12 months to 15 to
18 months.51,52,79 The latter work has indicated
that there is a widening gap in the use of
gestures of all types between infants with au-
tism and those developing typically from early
to later infancy. This widening gap is attribut-
able to a rapid expansion of gesture use among
typically developing infants and a slow growth
on average among infants with autism. The use
of gestures by infants with other developmental
disabilities generally falls between totals for the
infants in the other two groups, but more de-
tailed comparisons of the gesture use by infants
with autism compared with infants with other
developmental disabilities has been limited by a
small number of infants with other develop-
mental disabilities for whom longitudinal data
are available at key time points.

In addition, some young children with
ASD may show an overall deficit in early means
of communication (e.g., eye gaze, early gestures
such as showing, giving) and yet use means that
typically develop later, such as taking someone’s
hand to lead them to an object or manipulating
another’s hand to open a door. For example,
parents of 2-year-olds with ASD are less likely
than parents of 2-year-olds with other devel-
opmental disabilities to report the coordination
of gaze with other behaviors in requesting and
more likely to report that their children use
another person’s hand as a tool.18 Although
these ‘‘leading/manipulating’’ gestures are used

communicatively, they are still viewed as pre-
symbolic and may continue to be used long after
the child should be using symbolic and conven-
tional behaviors such as gestures and words.76

Thus, the typical means of communication used
by the child, the variety of means of commu-
nication, and the developmental sequence of
the means of communication are all important
variables to consider in assessing young children
who may be at risk for ASD, particularly for
those children who are at the prelinguistic stage
of development.

The ability to use a variety of communica-
tive functions is another landmark area of weak-
ness for young children with ASD. Commonly
used categories for communicative functions
are behavior regulation acts (.e.g, requests,
protests), social interaction acts (e.g., social
games, greetings, showing off), and joint atten-
tion acts (e.g., directing the attention of others
to objects and events of interest).80 For typically
developing children, behavior regulation acts
and social interaction acts are typically seen
before joint attention acts.70 Early behavior
regulation acts appear as consistent vocaliza-
tions of displeasure, reaching to be picked up,
pushing away undesired objects, or reaching for
desired objects. Interspersed with the learning
of behavior regulation acts are the social inter-
action acts used by the child to participate and
eventually initiate social games.70 Between
8 and 12 months, the child is gaining rapid
use of these functions followed soon by the
emergence of early joint attention acts (e.g.,
showing, giving) and later joint attention acts
(e.g, pointing).69,70 By age 12 months, a range
of functions and acts should be exhibited and
by 15 months, all three functions should be
used consistently with a variety of means.70,81

Numerous reports during the past 15 years
of young children with ASD have noted the
preponderance of communication for behavior
regulation purposes, the limited number of acts
related to social interaction, and few (or no)
joint attention acts.82–84 In fact, this pattern of
communicative functions discriminates with a
high degree of reliability between children with
ASD and children with other developmental
disabilities.48,85 For example, in contrast to
this pattern, children with Down syndrome
show greater use of gestures related to social
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interaction and joint attention than behavior
regulation.86

What might account for these differences
across functions of communication and specif-
ically for children with ASD? One issue that
has received attention recently is the dyadic
(i.e., child and other person) versus triadic
(i.e., child, other person, and object/event)
nature of these communicative acts. For exam-
ple, both social interaction and behavior regu-
lation acts may be used in dyadic interactions
and later triadic interactions, whereas joint
attention acts by definition can only occur in
triadic interactions.87 Familiar social routines,
imitative acts, and well-rehearsed formats asso-
ciated with many social interactions may also
involve less sophisticated behaviors than true
joint focus.88 Further, even outside of social
interactions, children with ASD have difficulty
with shifting attention between stimuli.89

Thus, when these dyadic versus triadic and
attentional characteristics are considered in
conjunction with the social deficits inherent in
ASD, difficulty in coordinating attention be-
tween a social partner and an object or event
external to the dyad is predictable.87 In young
children with ASD, communicating intention-
ally and for a variety of functions is difficult
through nonverbal and verbal means. Indeed,
distinct patterns of use of communicative func-
tions have begun to emerge as characteristic of
even very young children with ASD.90–92

In further analyses of the gestures used by
infants with ASD and typical development at
9 to 12 and 15 to 18 months, Watson and
colleagues52 examined the three broad func-
tions of behavior regulation, social interaction,
and joint attention. Results indicated that at
9 to 12 months, although there were no sig-
nificant differences between the groups on
social interaction or joint attention (few joint
attention behaviors noted in either group),
there were significantly fewer behavior regula-
tion gestures among children with ASD than
among typically developing children. At the
15- to 18-month level, the largest difference
between children with ASD and those with
typical development was for joint attention
gestures, although developmental trajectories
also indicated increasing divergence between
the two groups in social interaction gestures.

Interestingly, 40% of the children with ASD
exhibited at least one joint attention gesture in a
10-minute sample of videotaped behavior at
15 to 18 months. This finding may help explain
the poor sensitivity of the CHAT22,24 in iden-
tifying children with ASD at 18 months, due
to its partial reliance on the absence of joint
attention gestures in screening children for
ASD at that age. In addition, the examination
of gestures of infants with autism at 15 to
18 months revealed a very limited use of both
joint attention and behavior regulation ges-
tures, with a relative strength in the use of
social interaction gestures such as routine baby
games. Work by DiLavore and associates93

indicated their toddlers with ASD also showed
a lag in using behavior regulation gestures when
compared with children with developmental
disabilities, although they eventually ‘‘caught
up’’ to the children with development disabil-
ities between 2 and 3 years of age.

In retrospective examination of the use of
social interaction gestures in 9- to 12-month-
olds, Colgan et al87 noted that 60% of the
infants later diagnosed with ASD used no social
interaction gestures, whereas only 29% of the
typically developing infants failed to do so. The
overall results indicated that it was not the
quantity of social interaction gestures that dif-
ferentiated between groups, but the diversity of
gestures. For example, 5 of 8 infants with ASD
who used any social interaction gestures used
only one type of gesture (e.g., ‘‘peek-a-boo’’),
whereas 7 of 10 of the typically developing
infants who used any gestures used more than
one type of gesture.

With respect to social-communicative
processes, young children with ASD also ap-
pear to be especially deficient in comprehen-
sion. The comprehension abilities of children
with ASD, relative to nonverbal cognitive abil-
ities, are significantly worse than their counter-
parts with specific language impairment or low
intelligence.94 The lack of response of children
with ASD to their own names at the age of
12 months has been previously discussed as one
characteristic discriminating among children
with ASD and children who are typically de-
veloping or developmentally delayed but with-
out ASD. The auditory hyporesponsiveness of
these children often leads their parents to have
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early concerns about the hearing abilities of
their infants and toddlers. Parents of 2-year-
olds with ASD are less likely to report that their
children comprehend gestures than are parents
of children with other developmental delays.18

Compounding their comprehension deficits,
toddlers and preschoolers with ASD also have
difficulty with nonverbal strategies that support
the development of language comprehension.
These strategies include monitoring the direc-
tion of others’ gaze, as well as responding to
explicit bids for joint attention as signaled by
verbal cues (e.g., ‘‘Look!’’) and nonverbal cues
(e.g., pointing and/or alternating gaze between
the child and the object of interest).95–97

Baron-Cohen and colleagues98 demonstrated
that these difficulties lead to mapping errors
in vocabulary learning by young children with
ASD, in contrast to children with other devel-
opmental disabilities. Thus, these deficits in
important nonverbal strategies likely affect lan-
guage comprehension in the immediate context
as well as the acquisition of language over time.

Toddlers and preschoolers with ASD also
have widespread difficulties with imitation.18,99

They show less spontaneous imitation and
poorer skills in all aspects of elicited motor
imitation. As in the area of attention and
responsiveness to social and nonsocial stimuli,
the reduced ability of children with ASD to
imitate may restrict their ability to learn about
the conventional uses of objects in the environ-
ment and conventional behavior of people as
well as their ability to produce words and
sentences.

One of the salient areas of deficit in pre-
school children with ASD is expressive lan-
guage. Even during the later preschool years,
these children demonstrate a substantial lan-
guage delay compared with typically developing
children.48,85 Indeed, it is often a delay in verbal
communication that signals to parents and
professionals that an evaluation is needed.
Clearly, it is difficult to distinguish whether a
child who is delayed in language production
will have normal language by the preschool
years, will go on to have a specific language
impairment, or may have more significant dis-
abilities such as ASD. However, by examining a
range of behaviors within the child’s under-
standing and use of language (and communi-

cation) as well as other domains, professionals
and parents can help make a differential diag-
nosis. For some young children with ASD,
there may be evidence of oral-motor or phono-
logical deficits.2,100 In addition, the previous
issues related to limited social interactions,
imitation, use and understanding of joint at-
tention, and the symbolic limitations discussed
below, all present challenges to the child with
ASD in learning language. For the prelinguistic
child, examining the child’s comprehension, use
of nonverbal communication means (e.g., eye
gaze, gestures, vocalizations) and functions, as
well as the child’s social interaction, imitation,
and play behaviors can provide valued informa-
tion to help in decision making.

For young children with ASD who do
talk, analyzing what language they use and
how they use it are key elements, particularly
when compared with early language compe-
tence of typically developing children. For the
children who talk, their early language may be
limited to the use of nouns and object names,
with other types of words (e.g., action words,
relational words, modifiers) appearing at a
later time.101 In addition, some children may
use echolalia and/or phrases or ‘‘chunks’’ of
language from certain contexts and may im-
port that content into unrelated, and possibly
inappropriate, contexts.102,103 Questions re-
lated to whether children use their words for
varied functions (e.g., behavior regulation,
social interaction, joint attention), the appro-
priateness of the content, and the presence of
echolalia may help in decision making for risk
of ASD.

In summary, the available literature on the
characteristics of young children with ASD
indicates that there are patterns of develop-
ment in social and communicative behaviors
that are specific to ASD, several which can be
detected as early as the end of the first year of
life. In the following sections, we will review
work related to other areas of deficit for these
young children.

At-Risk Sensory-Regulatory Behaviors

* Abnormal pattern, focus, intensity, or dura-
tion of gaze43,62,65
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* Difficulty visually disengaging from a target
and/or shifting visual attention to a novel
stimulus15,32

* Hyper-responsiveness to sensory (visual, so-
matosensory, auditory, gustatory, or olfac-
tory) stimuli15,65,68

* Hyporesponsiveness to sensory stimuli15,58,68

* Sensation-seeking behaviors or unusual sen-
sory explorations of objects32,36,77

* Problems focusing eyes and/or attention on
one target for appropriate periods of
time15,66

* Difficulties in making transitions from one
activity to another36

* Lack of regular cycles of wake/sleep/feeding
or dysregulation of wake/sleep/feeding
cycles28,43

* Abnormal muscle tone or posture, or clums-
iness56,66,77

* Excessive irritability or tantrums, or diffi-
culty calming when distressed36,65,104

* Intensely repetitive motor stereotypies, in-
cluding hand flapping, finger mannerisms,
body rocking, or other unusual motor ac-
tions37,49

* Excessive mouthing or licking of objects,
toys, or hands15,43,58

Importance of Sensory-Regulatory

Behaviors

Research using retrospective analysis of infant
behaviors has indicated the potential impor-
tance of sensory features along with social-
communicative symptoms for early diagnosis
of ASD.15,58,62,65,66 Retrospective parent re-
ports and laboratory experiments conducted
with children with ASD during the first 2 years
of life indicate several unusual responses to
sensory stimuli and related self-regulatory dif-
ficulties. Hypo- and hyper-responsiveness to
social (e.g., hugs, kisses) and nonsocial (e.g.,
noises, certain textures) stimuli have been re-
ported in the literature as characteristic of some
children with ASD.105,106 In the nonsocial
domain, symptoms include both hyporespon-
siveness, for instance to sounds28,56 or to pain,58

and hyper-responsiveness, as seen in aversion to
the taste or texture of foods.58 Some unusual
sensory features may be related to arousal mod-
ulation difficulties, resulting in disturbed sleep-

wake cycles common among young children
with ASD.28

The early work by Baranek,15 looking
retrospectively at 9- to 12-month-olds who
were later diagnosed with ASD, demonstrated
an ability to detect differences in sensory fea-
tures between the children with ASD and those
with typical development. The children with
ASD oriented less to novel visual stimuli,
mouthed objects excessively, and showed aver-
sions to social touch. Baranek107 has also ar-
gued, however, that sensory sensitivities are not
seen in all children with ASD, and other
reports indicate that other disability groups
may also manifest sensory deficits (e.g, children
with fragile X syndrome). In addition, some
children may show mixed patterns of hypo- and
hyper-responsiveness.68

Research on young children with ASD
suggests that these differences in sensory proc-
essing are magnified with social stimuli. For
example, Dawson and colleagues108 studied
orienting responses to both social and nonsocial
stimuli in young children with ASD as com-
pared with a group with developmental delays
and found that the children with ASD were less
likely to orient to all stimuli, but this pattern
was more extreme for the social stimuli.
Swettenham and colleagues40 demonstrated
that 20-month-old toddlers with ASD had
deficits in social orienting relative to children
with typical development and those with devel-
opmental delays. Similarly, retrospective video
analyses have yielded deficits in social and non-
social orienting in infants by 12 months of
age.15,48Q8 These early differences in respon-
siveness to stimuli may preclude the child’s
normal explorations of his/her environment,
the acquisition of increasingly conventional
knowledge of both the nonsocial and social
world, and the meaningfulness of subsequent
interactions with people and objects. In addi-
tion, they may be precursors to symptoms such
as increased attention to parts of objects and
repetitive behaviors seen in older children.

Another area of sensory sensitivity with
particular interest to speech-language patholo-
gists is feeding. Issues with the type, texture,
and presentation of food (e.g., location on the
plate, food groups not touching) have been seen
in children with ASD.109 Older school-age
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children with ASD have more feeding difficul-
ties than typically developing peers, but little
information is available on very young children
with ASD. Thus, sensory processing difficulties
for some children may be an important part of
both the assessment and the intervention plans
to facilitate communication and feeding skills
and to promote the ability to regulate the
environment. Further, the overall pattern of
unusual behaviors in both the social-commu-
nicative and sensory processing categories is
more indicative of ASD than any one particular
symptom at this early age. Major questions still
unanswered include the degree to which these
sensitivities challenge the child with ASD and
his/her caregivers, and whether they in fact
compound the child’s difficulties engaging
with others in social interactions. These types
of sensory features have been hypothesized to
help explain the difficulties some young chil-
dren with ASD have in new or transitioning
situations. In addition, without adequate com-
munication skills to describe these sensitivities,
children with ASDmay have no other means to
demonstrate their discomfort except in coun-
terproductive ways (e.g., screaming, having
tantrums).

In summary, the literature on the charac-
teristics of young children with ASD indicates
that there are patterns of development in sen-
sory processing and regulatory functions that
are specific to ASD and that can be detected as
early as the end of the first year of life. Close
examination of sensory processing and regula-
tory functioning is critical when assessing chil-
dren for possible risk factors associated with
ASD.

At-Risk Play BehaviorsQ31

A number of studies offer examples of at-risk
play behavior that might indicate a child at risk
for ASD.15,25,28,29,32,36,46,65

* Unusual play such as preference for parts of
objects

* Attachments to odd objects
* Extensive solitary play
* Lack of pretend play
* Lack of play with varied toys
* Repetitive play with objects.

Importance of Play Behaviors

Observing a child in play can provide informa-
tion about a child’s social, cognitive, commu-
nicative, physical, and symbolic skills. A child’s
play reflects both internal characteristics of the
child and the opportunities and influences that
surround the child. Through play, children gain
an understanding of the objects and people in
their environment. Observing the child’s play
can be an important means for gaining infor-
mation about what the child knows. Object
play in typically developing children shows a
clear developmental pattern, and the type and
variety of play can be predictive of overall
developmental level as well as future skills in
some domains. Although there is no one com-
monly accepted scale to measure object play in
very young children, there is agreement as to a
progression of developmental levels of play with
four general categories of play (i.e., exploratory,
relational, functional, and symbolic).46,111,112

Some play schemas further break down the
categories into subcategories, such as children
using firstQ9 indiscriminate actions on objects,
then later simple manipulations on objects as
components of exploratory play.

Exploratory play in children in the first
4 months of life involves looking at, holding,
and mouthing objects. By 4 to 8 months, as fine
motor skills increase, play expands to also in-
clude banging, shaking, and manipulating ob-
jects. In these early months, there is no
apparent functional relationship between the
infant’s actions and the actual object; for exam-
ple, the infant may explore all objects in the
same ways by mouthing them or applying
simple repetitive manipulations such as bang-
ing, shaking, and poking. By 8 to 12 months,
infants begin to manipulate objects more read-
ily, throwing and dropping them, giving and
showing them to adults, and they begin to be
participants in social games (e.g., patty-cake).
By 12 to 18 months, toddlers typically push,
pull, turn on, put in, and take out objects. They
are beginning to stack objects and figure out the
relationships between play objects. The advent
of relational play indicates growth in the child’s
play skills. In addition, as children are looking
at others and what others do with objects, they
begin to recognize common and socially de-
fined uses of objects. Thus, functional play with

Q9
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objects such as ‘‘combing hair with a comb’’ or
‘‘putting a toy cup to mouth’’ is beginning to
appear in children at this age.

Between 18 and 24 months, toddlers are
playing easily with a variety of toys (e.g., blocks,
cars, dolls, sandbox toys, stuffed animals) and
should be clearly showing their knowledge of
how to use these toys in functional and pretend
ways (e.g., feeding a doll). In addition, symbolic
play actions begin to be exhibited such as
pretending inanimate objects are real (e.g., a
doll walks, dinosaurs eat things), substituting
objects for one another (e.g., a block represents
food), or using imaginary objects (e.g., combing
hair without a comb). By 24 to 36 months,
more elaborate actions on objects should be
displayed such as figuring out how to open
containers with screw lids, winding up simple
toys, fitting simple shapes into their associated
holes, and using more elaborated pretend play.

For most children, play and communica-
tion skills are highly correlated during certain
stages of development and both reflect common
underlying cognitive processes.113,114 For ex-
ample, early instances of what is often called
‘‘pretend play’’ often co-occur with the onset of
words along with more consistent communica-
tive gestures.115 Therefore the emergence of
this type of play may also indicate a cognitive
readiness for consistent gesture use and word
approximations or words (depending on the
other skills the child has available). Further,
as children begin to combine words (20 to
24 months), single pretend schemes are typi-
cally joined together (e.g., child stirs and then
feeds self).116 A child who is combining play
behaviors but not words may be showing sym-
bolic readiness for word combinations. By
28 months, most children are producing longer
sentences, sequencing their play actions, and
play-acting familiar scenarios. Three-year-olds
are developing their ability to play actively with
others, although for short periods of time, and
are improving their ability to take turns.

The level of both functional and symbolic
play exhibited by young children is also pre-
dictive of later language skills.116,117 Lyytinen
and colleagues observed that symbolic play
skills at 14 months of age were predictive of
receptive and expressive language at both 24
and 42 months. There is also evidence that play

level can help predict outcome of interven-
tion.118 Yoder et al118 documented that prelin-
guistic children with developmental disabilities
who demonstrated symbolic play behaviors
were more likely to increase their rate of com-
munication during an intervention program.

The object play of children with ASD
shows clear differences when compared with
the play of typically developing children. Chil-
dren with ASD have been reported to exhibit
limited functional and symbolic play with ob-
jects; exhibit atypical play preferences; lack
creativity, variety, or flexibility in their play;
and show preoccupation with certain features of
toys.92,119,120 In addition, they also have a
limited capacity for imitation121 and exhibit
fewer novel pretend play acts.122 Further, lim-
itations in higher-level symbolic play are more
apparent in structured versus unstructured sit-
uations.121,123 In comparison with children
with typical development or with mental retar-
dation, children with ASD use less appropriate,
less varied, and more repetitive play122 and
persist in lower-level sensorimotor play.124 Be-
cause pretend play reflects a child’s ability to
watch and imitate actions of other people in his
or her environment, the deficits in social re-
sponsiveness and imitation of children with
ASD may be among the factors contributing
to their limited play repertoire.

Most of the play studies have involved
preschool children with ASD, and few studies
have looked closely at play in infants and
toddlers with ASD. The few studies that have
looked at very young children later diagnosed
with ASD indicate little difference in early
levels of exploratory play between typically
developing children and those with ASD or
developmental delays. For example, Baranek
and colleagues46 noted that at 9 to 12 months,
all three groups demonstrated similar amounts
of time in play and most children in each group
exhibited indiscriminate actions and simple
manipulations of objects. Therefore, amount
of play at the exploratory level did not signifi-
cantly discriminate between the groups. How-
ever, only 1 out of 10 of the children with
developmental delays showed any play behav-
iors above exploratory (i.e., relational or above),
2 of the 11 children with ASD exhibited
some low level relational play, but 2 of the
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11 typically developing children displayed func-
tional play. Thus, patterns were beginning to
emerge in higher level play (relational and
functional) at the 9- to 12-month level. Fur-
ther, Watson et al79 demonstrated that achieve-
ment of relational play at 9 to 12 months was
predictive of whether and how long children
performed relational play acts at 15 to 18
months. Several studies121,123 have also dem-
onstrated that young children with ASD may
be capable of higher-level play skills under
structured situations. For example, when
prompted with objects or gestural cues, they
are more likely to exhibit skills that are in their
repertoires, but that are not initiated independ-
ently. Thus, assessment aimed at early identi-
fication should look at the child’s level of play as
well as include dynamic or scaffolded compo-
nents whereby practitioners can probe to see
whether a child’s play level may be enhanced
with structure and support.

Children are at risk for communication
and other developmental deficits when they:
primarily display play behaviors representative
of younger children; have limited play behaviors
(e.g., play with only one type of toy, play very
briefly with toys); seem averse to playing with
others (including caregivers); play alone for
longer periods of time than would be expected
at their developmental age (e.g., 1 hour for an
18-month-old); have stereotypic play behaviors
(e.g., continuously spin the wheels of a car,
rigidly line up their toys); or display unusual
play behaviors (e.g., rub toys across their face or
hands, lick and smell toys). Children who are
between 12 and 18 months who are not show-
ing signs of functional or pretend play or who
are 18 to 24 months old and are not exhibiting
any symbolic play behaviors may be at risk for
communication deficits. Observation and care-
giver report of a child’s play behaviors can
provide a baseline for the child’s overall devel-
opmental level, and more specifically, reveal the
child’s potential for the development or refine-
ment of associated communication skills.

SUMMARY AND
RECOMMENDATIONS
In summary, there is now evidence across a
range of behavioral domains that supports the

contention that children with ASD may be
identified at earlier ages than previously dem-
onstrated. As indicated by the brief literature
provided, the key to early assessment is to
gather the appropriate data. Specifically, prac-
titioners must attend to a wide array of do-
mains and observe, evoke, and ask parents
about behaviors that have not been a part of
traditional assessment (or even screening) bat-
teries. In addition, early intervention service
providers and health, medical, education, and
early care providers all need to be a part of the
‘‘village’’ that helps in the early identification
process.

Referrals of infants into the Part C early
intervention systemQ10 are often based on the
existence of medical conditions or risks identi-
fied by the primary health provider, whereas
children who enter the system due to devel-
opmental delays are more likely to enter as
toddlers after 21 months of age.125 Given the
rather late identification of children with ASD
and the growing literature to indicate that it is
possible to identify these children at younger
ages, all of those who interact with young
children could be potential referral sources.
Indeed, in some states, childcare providers are
the fastest growing source of referrals for chil-
dren suspected of developmental disabilities to
the early intervention system.126 In addition,
the potential role of physicians in first-level
screenings for developmental delays or disor-
ders is especially important. In the case of ASD,
initial parental concerns leading to an eventual
diagnosis of ASD are often first raised with a
child’s primary health-care provider. Thus, it is
important for the early intervention service
providers to keep physicians and childcare pro-
viders up to date about early symptoms of ASD
and to offer a screening process with applic-
ability to physicians’ offices as well as to child-
care centers and specialized developmental
evaluation settings to which infants and tod-
dlers may be referred. The American Academy
of Pediatrics currently emphasizes the impor-
tance of developmental surveillance, a process
involving probes for age-appropriate develop-
mental skills at each well-child visit, as well as
of asking about parent concerns.127

In addition, practitioners who provide spe-
cialized services to children with developmental
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disabilities must modify their assessment and
intervention practices to incorporate the recent
research and findings related to early identifi-
cation of children with ASD. As new tools for
assessment and screening of young children
with ASD are developed, researchers and prac-
titioners should work closely with family mem-
bers to ensure the most effective and child- and
family-friendly assessment practices. As re-
search informs practice, so should practice in-
form research. Collaborative partnerships of
researchers, practitioners, and consumers, as
encouraged by many national organizations,
can be a positive step toward enhanced service
delivery.
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