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With Autism Spectrum Disorders
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Objective: To compare the early social-communica-
tive development of younger siblings of children with au-
tism spectrum disorders (ASDs) with that of younger sib-
lings of children with typical development, using parental
report and child-based measures.

Design: Group comparison.

Setting: Vanderbilt University, between July 1, 2003,
and July 31, 2006.

Participants: Younger siblings of children with ASD
(n=64) and younger siblings of children with typical de-
velopment (n=42) between the ages of 12 and 23 months
(mean, 16 months).

Main Exposure: Having a sibling with an ASD.

Outcome Measures: Child-based measures included
a cognitive assessment; an interactive screening tool as-
sessing play, imitation, and communication; and a rating
of autism symptoms. Parental report measures were an in-
terview of social-communicative interactions and a ques-
tionnaire assessing language and communication skills.

Results: Younger siblings of children with ASD dem-
onstrated weaker performance in nonverbal problem
solving (mean difference [MD], 5.91; 95% confidence
interval [CI], 2.48-9.34), directing attention (MD, 0.52;
95% CI, 0.07-0.97), understanding words (MD, 33.30;
95% CI, 3.11-63.48), understanding phrases (MD,
4.56; 95% CI, 1.85-7.27), gesture use (MD, 1.49; 95%
CI, 0.51-2.47), and social-communicative interactions
with parents (MD, 1.32; 95% CI, 0.27-2.37), and had
increased autism symptoms (MD, 2.54; 95% CI, 1.05-
4.03), relative to control siblings. A substantial minor-
ity of the ASD sibling group exhibited lower perfor-
mance relative to controls. Significant correlations
between child-based measures and parental reports
assessing similar constructs were found (r=−0.74 to
0.53; P range, .000-.002).

Conclusion: The weaker performance found for chil-
dren in the ASD sibling group may represent early-
emerging features of the broader autism phenotype, thus
highlighting the importance of developmental surveil-
lance for younger siblings.
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T WIN AND FAMILY STUDIES

support a strong genetic ba-
sis for autism.1 The ge-
netic risk to parents and
siblings extends not only to

diagnosed autism spectrum disorders
(ASDs) but also to milder variants, often
referred to as the “broader autism pheno-
type.” The broader phenotype includes
traits that are not necessarily associated
with disability, but are conceptually simi-
lar to the core autism symptom do-
mains.2,3 Multiple studies4-8 have demon-
strated elevated rates of impairments (eg,
social and communication impairments
and language delays) in relatives of chil-
dren with autism. Although these pheno-
typic features may be below the diagnos-
tic threshold, they may still have an effect
on early development and learning.

Estimates of the recurrence risk for ASD
in younger siblings of children with ASD
(Sibs-ASD) have ranged from 6% to 9%,1,9,10

although rates as high as 29% and 37%
have been reported recently.11,12 In addi-
tion to those siblings who are diagnosed
as having an ASD, others may demon-
strate broader phenotypic features, par-
ticularly language delays.12-14 These find-
ings highlight the heterogeneity that
characterizes Sibs-ASD and the unique op-
portunity they provide for studying the
early development of autism and related
disorders.

Much of our information about the
early manifestations of autism derives from
retrospective parental reports and home
videotapes,15-18 which may be limited by
recall biases or unstandardized con-
texts.19 The prospective study19 of infant

Author Affiliations: Kennedy
Center (Dr Stone) and
Departments of Pediatrics
(Dr Stone), Psychology and
Human Development
(Ms McMahon and Dr Walden),
and Special Education
(Dr Yoder), Vanderbilt
University, Nashville, Tenn.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 161, APR 2007 WWW.ARCHPEDIATRICS.COM
384

©2007 American Medical Association. All rights reserved.

Downloaded From: http://archpedi.jamanetwork.com/ by a Vanderbilt University User  on 12/12/2013



Sibs-ASD allows for longitudinal investigation of devel-
opment using direct observations and standard assess-
ments. This approach can provide information not only
about the earliest signs of autism but also about the de-
velopment, manifestation, and boundaries of specific be-
haviors that may represent the broader autism pheno-
type, such as social and communication skills.

Recent studies13,14,20-22 have found that Sibs-ASD dem-
onstrate differences in social and communicative devel-
opment by the age of 14 to 18 months, such as less ad-
vanced levels of requesting, initiating and responding to
joint attention, and language and gesture development,
relative to siblings of typically developing children (Sibs-
TD). Moreover, the latter differences exist even when chil-
dren who are later diagnosed as having an ASD or lan-
guage delays are excluded from analyses, suggesting the
pervasiveness of early communicative differences in Sibs-
ASD.13 Because children with autism often have learn-
ing delays compared with their low-risk peers, cogni-
tive functioning is another area warranting investigation.
Information about early performance on standardized cog-
nitive measures is available only for the subgroup of Sibs-
ASD who are later diagnosed as having an ASD, or for
language subscales only.12,13 Thus, the extent to which
differences in verbal and nonverbal cognitive abilities ex-
ist within the broader group of high-risk siblings, rela-
tive to control siblings, is not yet known.

The present study compares the early social-commun-
icative and cognitive development of Sibs-ASD and
Sibs-TD. This study extends our knowledge by using a
relatively large sample to examine group differences
and within-group patterns of performance for child-
based and parental report measures.

METHODS

PARTICIPANTS

This study included 106 participants: 64 Sibs-ASD and 42 Sibs-
TD. Eligible participants had (1) a chronological age between
12 and 23 months, inclusive; (2) no severe sensory or motor im-
pairments that would impede completion of research assess-
ments; (3) no identified metabolic, genetic, or progressive neu-
rological disorders; (4) English as the primary language; and (5)
an older sibling. Eligibility for the Sibs-ASD group required that
the older sibling (ie, proband) be diagnosed as having autism,
pervasive developmental disorder not otherwise specified, or As-
perger disorder; proband diagnoses and available supporting in-
formation were obtained from parents. Eligibility for the Sibs-TD
group required that the older sibling have no developmental dis-
orders and that there be no family history of autism or mental
retardation in first-degree relatives; this information was ob-
tained through a family history interview with parents.

Children were recruited between July 1, 2003, and July 31,
2006. The Sibs-ASD were recruited from university-based au-
tism (n=34) and speech-language (n=16) programs, and com-
munity agencies (n=14). The Sibs-TD were recruited through
a birth record database (n=18), university-based research pro-
grams (n=13), and community agencies (n=11). The re-
search protocol received approval from the Vanderbilt Univer-
sity institutional review board, and all parents signed informed
consent forms before beginning any research procedures.

The sample was 87% white and 57% male. Parental occu-
pations ranged from semiskilled to professional,23 and nearly

all mothers (99%) completed high school (Table1). The groups
differed significantly on maternal education (mean difference
[MD], 0.42; 95% confidence interval [CI], 0.08-0.76), with
mothers of Sibs-TD having a higher mean educational level than
mothers of Sibs-ASD. The number of older siblings was com-
parable in the Sibs-ASD (mean, 1.8) and Sibs-TD (mean, 1.6)
groups (MD, 0.23; 95% CI, −0.11 to 0.56). Of the probands,
40 (63%) had autism, 21 (33%) had pervasive developmental
disorder not otherwise specified, and 2 (4%) had Asperger syn-
drome. (Number of probands does not add to 64 because 2 Sibs-
ASD came from the same family.)

PROCEDURES

All assessments and interviews were conducted or supervised by
experienced licensed psychologists, in collaboration with reli-
ably trained graduate students (C.R.M. and others) or research
assistants. With the exception of the Childhood Autism Rating
Scale (CARS), each measure was administered by a different mem-
ber of the research team in a single 3-hour session. In rare cases,
families were rescheduled for a second session because of child
fatigue. Examiners were not blind to sibling group.

MEASURES

Mullen Scales of Early Learning

The Mullen Scales of Early Learning (MSEL)24 is a measure of
cognitive function designed for children from birth through the
age of 68 months. Cognitive subscales measure the domains
of nonverbal problem solving (visual reception), fine motor
skills, receptive language, and expressive language. The MSEL
provides a t score (mean, 50; SD, 10) for each domain and an
overall early learning composite (mean, 100; SD, 15). The MSEL
has strong concurrent validity with other cognitive and lan-
guage measures and is used commonly with young children with
autism.24 The 4 t scores and the early learning composite were
used to measure cognitive development.

Table 1. Participant Characteristics*

Characteristic
Sibs-ASD
(n = 64)

Sibs-TD
(n = 42)

Chronological age, mo
Mean (SD) 16.3 (3.8) 16.2 (3.4)
Range 12-23 12-23

Sex
Male 35 (55) 25 (60)
Female 29 (45) 17 (40)

Race
White 53 (83) 39 (93)
African American 4 (6) 0
Other 7 (11) 3 (7)

Maternal education
High school diploma 64 (100) 41 (98)
�College degree 40 (62) 37 (88)

Hollingshead prestige score†
Mean (SD) 51.5 (11.1) 54.5 (10.0)
Range 29-66 26-66

Abbreviations: Sibs-ASD, younger siblings of children with an autism
spectrum disorder; Sibs-TD, siblings of typically developing children.

*Data are given as number (percentage) of each group unless otherwise
indicated.

†Scores range from 8 to 66, with higher scores reflecting higher
socioeconomic levels.23
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Childhood Autism Rating Scale

The CARS25 is a 15-item scale used to assess autism symptoms
(eg, social relating, communication, and body use). Items are rated
on a 4-point scale (including midpoints) according to degree of
abnormality. Total scores range from 15 to 60, with scores 30 and
higher suggesting the presence of autism. The CARS has strong
test-retest reliability and correlations with clinical ratings.25 This
measure was completed collaboratively by the research team af-
ter observing the child’s behaviors during the entire session. The
total CARS score was used as a continuous measure of autism
symptoms, consistent with previous research.26,27

Screening Tool for Autism in Two-Year-Olds

The Screening Tool for Autism in Two-Year-Olds (STAT)28,29

is an interactive screening tool developed to identify autism risk
in children between the ages of 24 and 36 months. It consists
of 12 activity-based items that are coded live and assess 4 social-
communicative domains: play (2 items), requesting (2 items),
directing attention (4 items), and motor imitation (4 items).
Within each domain, items are scored as pass or fail according
to specific behavioral criteria, and domain scores reflect the num-
ber of items passed. The total STAT score is calculated from
the average number of failures across domains; this score ranges
from 0 to 4 (in increments of 0.25). Higher total scores repre-
sent more impaired social-communicative performance, with
scores of 2 or greater indicating autism risk. The STAT has strong
screening properties for those aged 24 to 36 months, includ-
ing sensitivity and specificity, interobserver agreement, test-
retest reliability, and concurrent validity with the Autism Di-
agnostic Observation Schedule and clinical diagnosis.29 Prior
research30 has used the STAT in children younger than 24
months, and preliminary data have revealed strong psycho-
metric properties for children as young as 14 months, using a
higher cutoff score (ie, 2.75) (W.L.S. and L. Henderson, PhD,
unpublished data, 2006). In the present study, the total STAT
score was used as a measure of overall social-communicative
functioning, and the 4 individual domain scores were used to
measure specific social-communicative skills.

MacArthur Communicative Development Inventories

The MacArthur Communicative Development Inventories
(MCDI)30 is a parental report measure of child language and
communication development commonly used with young chil-
dren with ASD.31 Four scores from the Words and Gestures form
were used: number of words understood, number of words used,
number of phrases understood, and number of communica-
tive gestures used. Vocabulary scores were derived by sum-
ming the number of words on a 396-item vocabulary checklist
endorsed as understood (vocabulary comprehension) or un-
derstood and used (vocabulary production). The score for ges-
tures used was derived from a 12-item scale with a 3-point re-
sponse format (ie, not yet, sometimes, or often); the latter 2
responses were collapsed into a single category for analysis. The
score for phrases understood was derived by summing the num-
ber of items endorsed from a list of 28 phrases.

Detection of Autism by Infant Sociability Interview

The Detection of Autism by Infant Sociability Interview (DAISI)32

is a semistructured parental interview developed to measure so-
cial engagement behaviors present before the age of 2 years. Items
assess early dyadic (eg, turn taking) and triadic (eg, referential
eye contact) interactions. Retrospective use of the DAISI with
parents of undiagnosed 2- to 4-year-old children found that 15

key items differentiated children who were subsequently diag-
nosed as having autism from those diagnosed as having nonau-
tistic developmental delay.32 In the present study, the 15-item
version was used; scores range from 0 to 15, with higher scores
reflecting more optimal social-communicative development.

RESULTS

PRELIMINARY ANALYSES

Preliminary analyses were conducted to examine the re-
lationship between maternal education and chronologi-
cal age and the other variables of interest. When appro-
priate, maternal education, chronological age, or both were
entered as covariates in subsequent analyses. Mean dif-
ferences and 95% CIs are reported for analyses of covari-
ance and multivariate analyses of covariance. Results from
�2 analyses are presented as odds ratios (ORs) (Sibs-ASD/
Sibs-TD) with 95% CIs.

CHILD-BASED MEASURES

Children in the Sibs-ASD group obtained significantly
lower mean cognitive scores than those in the Sibs-TD
group on the MSEL early learning composite (MD, 6.95;
95% CI, 1.45-12.45) and the MSEL visual reception do-
main (MD, 5.91; 95% CI, 2.48-9.34) (Table 2). Au-
tism symptoms on the CARS were greater for Sibs-ASD
than Sibs-TD (MD, 2.54; 95% CI, 1.05-4.03). In addi-
tion, social-communicative performance was lower for
Sibs-ASD on the STAT total (MD, 0.31; 95% CI, 0.01-
0.61) and the directing attention domain (MD, 0.52; 95%
CI, 0.07-0.97).

The pattern of scores within each group suggested that
the lower performance of the Sibs-ASD characterized a
substantial subgroup of this sample, rather than a few out-
lying low performers. For example, 34 (53%) of Sibs-
ASD (vs 12 [29%] of Sibs-TD) had 1 or more below-
average MSEL domain scores (ie, �40) (�2=6.22; OR,
2.83 [95% CI, 1.24-6.50]), and 23 (36%) Sibs-ASD (vs 6
[14%] Sibs-TD) obtained total STAT scores in the at-
risk range (ie, �2.75) (�2=5.98; OR, 0.30 [95% CI, 0.11-
0.81]).

PARENTAL REPORT MEASURES

Significant group differences were found for the DAISI
(MD, 1.32; 95% CI, 0.27-2.37), with parents of Sibs-
ASD reporting fewer social-communicative behaviors. On
the MCDI, significant differences were found for vocabu-
lary comprehension (MD, 33.30; 95% CI, 3.11-63.48),
phrases understood (MD, 4.56; 95% CI, 1.85-7.27), and
gestures used (MD, 1.49; 95% CI, 0.51-2.47) (Table 3).

Again, a substantial minority of Sibs-ASD were in the
lower-performing subgroup. For example, 19 (30%) Sibs-
ASD (vs 1 [2%] Sibs-TD) reportedly understood fewer
than 10 phrases (�2=12.61; OR, 17.71 [95% CI, 2.27-
138.27]), 10 (16%) (vs 0) used fewer than 5 gestures
(�2=7.00; OR, undefined), 35 (55%) (vs 14 [33%]) un-
derstood fewer than 100 words (�2=5.00; OR, 2.50 [95%
CI, 1.11-5.63]), and 9 (14%) (vs 0) obtained DAISI scores
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lower than those previously reported for children with
developmental delay (�2=6.45; OR, undefined).32

Correlations between child-based and parental re-
port variables measuring similar constructs revealed sig-
nificant agreement. Parental report on the DAISI was cor-
related with children’s total STAT and CARS scores, and
MSEL language scores were correlated with MCDI scores
(Table 4).

DISTRIBUTIONS OF SCORES

Scatterplots were used to examine patterns of scores within
and between groups. Figure 1 illustrates patterns of per-
formance on the STAT and CARS, both of which mea-
sure autism symptoms. For most Sibs-TD (36 [86%] of
42 children), scores clustered in the lower left quad-
rant, indicating few or no signs of autism symptoms.
Scores for the Sibs-ASD showed more variability; whereas
most (41 [64%] of 64) children demonstrated a pattern
similar to the Sibs-TD, a substantial minority of the Sibs-

ASD obtained scores in the at-risk range (ie, �2.75) on
the STAT (23 [36%] of 64 children), 3 of whom also had
clinical scores (ie, �30) on the CARS. Six of the Sibs-TD
also obtained scores in the at-risk range on the STAT;
however, 5 of these children were younger than 14
months, which is below the age for which it is recom-
mended. None of the Sibs-TD scored in the clinical range
on the CARS.

Figure 2 provides a comparison of patterns across
parental report (DAISI) and child-based (STAT) mea-
sures of social-communicative behaviors. Again, many
of the Sibs-TD (36 [86%] of 42 children) demonstrated
well-developed social-communicative skills (ie, higher
DAISI scores and lower STAT scores). The Sibs-ASD dem-
onstrated more variable performance, with higher pro-
portions obtaining suboptimal scores on 1 (16 [25%] of
64 children) or both (8 [12%] of 64 children) measures.

COMMENT

The results of this study revealed that Sibs-ASD demon-
strated significantly lower performance across mea-
sures of social-communicative development, cognitive
functioning, and autism symptoms, relative to their low-
risk peers. Weaker social-communicative performance
for Sibs-ASD was found on the STAT, an interactive mea-
sure assessing play, imitation, and communication; the
DAISI, a parent interview assessing early social, affec-
tive, and communication behaviors; and the MCDI, a pa-
rental questionnaire assessing verbal and nonverbal un-
derstanding and expression. The consistency of results
obtained across different methods highlights the robust-
ness of these findings.

Results of cognitive testing with the MSEL revealed
group differences for the composite score and for the scale

Table 2. Data for Child-Based Measures

Measure
Sibs-ASD
(n = 64)

Sibs-TD
(n = 42)

MSEL
Visual reception

Mean (SD) 48.3 (8.9) 54.8 (7.9)
Range 30-75 36-70

Fine motor
Mean (SD) 53.1 (9.1) 54.8 (7.7)
Range 32-74 38-69

Receptive language
Mean (SD) 43.8 (12.6) 48.2 (10.8)
Range 20-72 23-71

Expressive language
Mean (SD) 45.1 (11.1) 48.7 (10.5)
Range 19-71 21-71

Early learning composite
Mean (SD) 95.6 (14.7) 103.4 (11.8)
Range 59-130 80-132

STAT
Play

Mean (SD) 1.1 (0.7) 1.1 (0.8)
Range 0-2 0-2

Requesting
Mean (SD) 0.9 (0.9) 1.2 (0.8)
Range 0-2 0-2

Directing attention
Mean (SD) 1.2 (1.1) 1.7 (1.1)
Range 0-4 0-4

Imitation
Mean (SD) 2.3 (1.2) 2.7 (0.9)
Range 0-4 0-4

Total score*
Mean (SD) 2.1 (0.9) 1.8 (0.8)
Range 0-3.8 0.2-3.2

CARS total*
Mean (SD) 19.1 (4.7) 16.2 (1.1)
Range 15.0-37.5 15.0-19.0

Abbreviations: CARS, Childhood Autism Rating Scale; MSEL, Mullen
Scales of Early Learning; Sibs-ASD, younger siblings of children with an
autism spectrum disorder; Sibs-TD, siblings of typically developing children;
STAT, Screening Tool for Autism in Two-Year-Olds.

*Higher scores indicate more impaired behavior.

Table 3. Data for Parental Report Measures

Measure
Sibs-ASD
(n = 64)

Sibs-TD
(n = 42)

MCDI
Vocabulary production*

Mean (SD) 42.4 (68.1) 40.8 (67.4)
Range 0-321 0-340

Vocabulary comprehension*
Mean (SD) 118.3 (97.9) 157.2 (97.2)
Range 1-385 22-388

Phrases understood*
Mean (SD) 15.3 (8.7) 20.2 (6.1)
Range 0-28 6-28

Gestures used†
Mean (SD) 7.5 (2.9) 8.9 (1.9)
Range 0-12 5-12

DAISI key items total
Mean (SD) 12.8 (3.2) 14.4 (1.2)
Range 0-15 10-15

Abbreviations: DAISI, Detection of Autism by Infant Sociability Interview;
MCDI, MacArthur Communicative Development Inventories;
Sibs-ASD, younger siblings of children with an autism spectrum disorder;
Sibs-TD, siblings of typically developing children.

*For Sibs-ASD, n = 63.
†For Sibs-ASD, n = 58; and for Sibs-TD, n = 41.
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assessing nonverbal problem solving (ie, visual recep-
tion). However, mean scores for both groups were well
within the average range. The weaker performance on
visual reception demonstrated by the Sibs-ASD was some-
what surprising, given that nonverbal ability is often de-
scribed as a relative strength for young children with
ASD.33 However, several items on this scale involve the
presentation of verbal instructions and/or require a ges-

tural response (eg, pointing). It is, thus, possible that these
findings are related to the lower language understand-
ing and gesture use demonstrated by Sibs-ASD. Signifi-
cant positive correlations between the MSEL and MCDI
support this interpretation.

Our failure to find expressive language differences be-
tween the sibling groups, either for parental report or cog-
nitive measures, was also unexpected. Language impair-

Table 4. Correlations Between Child-Based and Parental Report Measures

Child-Based Measure

Parental Report Measure

DAISI Total

MCDI

Vocabulary
Production Gestures Used

Vocabulary
Comprehension

Phrases
Understood

STAT
Total score −0.37* −0.46* −0.61* −0.51* −0.50*
Play 0.26* 0.30* 0.42* 0.40* 0.38*
Requesting 0.25† 0.28* 0.45* 0.37* 0.39*
Directing attention 0.17 0.33* 0.37* 0.26* 0.26*
Imitation 0.29* 0.29* 0.33* 0.27* 0.23†

MSEL
ELC 0.46* 0.25† 0.47* 0.30* 0.38*
Visual reception 0.28* 0.09 0.25† 0.15 0.23†
Fine motor 0.22† −0.11 0.15 −0.11 −0.03
Receptive language 0.41* 0.33* 0.47* 0.46* 0.53*
Expressive language 0.39* 0.30* 0.40* 0.25* 0.27*

CARS total −0.74* −0.06 −0.46* −0.21† −0.30*

Abbreviations: CARS, Childhood Autism Rating Scale; DAISI, Detection of Autism by Infant Sociability Interview; ELC, early learning composite;
MCDI, MacArthur Communicative Development Inventories; MSEL, Mullen Scales of Early Learning; STAT, Screening Tool for Autism in Two-Year-Olds.

*P�.01.
†P�.05.
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Figure 1. Distribution of scores on the Screening Tool for Autism in
Two-Year-Olds (STAT) vs the Childhood Autism Rating Scale (CARS). The
line at x=2.75 indicates the autism spectrum disorder (ASD) risk cutoff for
children younger than 24 months on the STAT, and the line at y=30.0
indicates the ASD cutoff on the CARS. Higher scores on both scales indicate
increased autism symptoms. Sibs-ASD indicates siblings of children with
ASD; and Sibs-TD, siblings of typically developing children.

15

12

9

6

3

0

0.00 1.00 2.00 3.00 4.00

STAT Total Score

DA
IS

I K
ey

 It
em

s 
To

ta
l

Sibs-ASD Group
Sibs-TD Group

Figure 2. Distribution of scores on the Screening Tool for Autism in
Two-Year-Olds (STAT) vs the Detection of Autism by Infant Sociability
Interview (DAISI). The line at x=2.75 indicates the autism spectrum disorder
(ASD) risk cutoff for children younger than 24 months on the STAT, and the
line at y=10 indicates the point below which only children with autism
scored in the original DAISI sample. Higher scores on the STAT and lower
scores on the DAISI indicate greater social-communicative impairment.
Sibs-ASD indicates siblings of children with an autism spectrum disorder;
and Sibs-TD, siblings of typically developing children.
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ments, including early delays in spoken language, are a
prominent feature of autism and an important behav-
ioral marker for early identification.34,35 This finding may
be explained by the young ages of the children in this
study. Similar results with young ASD group siblings were
obtained by Mitchell et al,13 who concluded that ges-
tural deficits may be apparent earlier than language defi-
cits and may, therefore, represent more sensitive mark-
ers for early detection.

Group differences for directing attention (ie, initiat-
ing joint attention), which represents a core feature of
autism,36-38 were found on the STAT. This result is con-
sistent with findings from other recent studies14,21,39,40 dem-
onstrating differences in initiating joint attention for Sibs-
ASD on the Early Social Communication Scale. Joint
attention is a key developmental skill that has been as-
sociated with language acquisition in children with typi-
cal development and in those with autism.41-46 The im-
plications of early developmental differences in joint
attention for subsequent language development in Sibs-
ASD are not yet known, because normative data are not
available for many social-communicative behaviors, in-
cluding joint attention. As a result, the point at which
behavioral differences represent delayed or disordered de-
velopment (or risk for such) is not known.

One important question regarding group compari-
sons between siblings of children with ASD and siblings
of children with typical development is the extent to which
group differences may be attributable to a few Sibs-ASD
whose performance may be particularly impaired. Our
results suggest that a substantial proportion of Sibs-
ASD—rather than a few “outliers”—demonstrated weaker
performance relative to the Sibs-TD. For example, more
than half of the Sibs-ASD obtained 1 or more below-
average MSEL subtest scores and more than one third ob-
tained STAT scores in the “at-risk” range. Moreover, scat-
terplots illustrated the clustering of scores within the
optimal range for the Sibs-TD, whereas the Sibs-ASD dem-
onstrated considerable variability in performance. These
results are consistent with those of Goldberg et al,21 who
found a wide distribution of Early Social Communica-
tion Scale scores in a young sample of Sibs-ASD.

Because the study of infant siblings is a fairly new area
of research, follow-up diagnostic evaluations have ex-
tended only to the age of 24 months. Thus, we have little
information about long-term developmental pathways or
trajectories. It could be the case that mild behavioral dif-
ferences in this group resolve on their own over time,
without intervention and with no ill effects. On the other
hand, it is possible that slight differences in social-
communicative behavior may limit a young child’s ex-
posure to crucial social input and result in a cascade of
developmental sequelae.47 Conceptualizations of brain de-
velopment suggest that atypical early experiences may
have a significant effect on brain growth and later neu-
ropsychological functioning.47-50 Therefore, understand-
ing the early development of these high-risk siblings may
suggest treatment (or prevention) strategies for attenu-
ating early developmental differences and optimizing out-
comes. Longitudinal follow-up of these high-risk sib-
lings is under way, and will clarify the implications of
early behavioral differences. Meanwhile, however, de-

velopmental surveillance is important to ensure that any
needed assessment or intervention referrals are made as
early as possible.

In sum, the study of infant siblings of children with
ASD offers an important opportunity to learn about the
earliest signs of autism and/or broader phenotypic fea-
tures, and to understand normative and disrupted pat-
terns of early social-communicative development. This
research has the potential to increase our knowledge about
the early development of autism and to develop tailored
intervention and prevention strategies for promoting op-
timal outcomes in this group of at-risk children.
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