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Abstract Among typically developing children, having sib-
ling relationships promotes the development of social skills.
This is a retrospective study of the effect of having sibling/s on
the severity of the clinical presentation of autism spectrum
disorder (ASD). The study included 112 children, 99 males
and 15 females, mean age 29.6±9.2 months, diagnosed with
ASD. The study population was composed of a group of chil-
dren with ASD who had older typically developing sibling/s
(n=56) pair-matched for age and cognitive level to a group of
children with ASD without sibling/s. Each participant
underwent a comprehensive assessment using standardized
tests. The group with older sibling/s had less severe observed
social deficits (Autism Diagnostic Observation Schedule-
Social Affect calibrated severity scales [ADOS-SA-CSS])
and fewer reported non-verbal communication impairments
(Autism Diagnostic Interview-Revised [ADI-R]). Regression
analyses revealed that, for the ADOS-SA-CSS, higher cogni-
tive level and having older sibling/s were associated with less
severe observed social affect deficits. This model explained
32.0 % of the variance. For the ADI-R communication scores,
older age, higher cognitive level and having older sibling/s
were associated with less severe reported non-verbal commu-
nication impairments. This model explained 33.0 % of the
variance. The main finding in this study is that a familial

factor, specifically having older sibling/s, was associated with
better social communication abilities in children with ASD, in
addition to age and cognitive ability. Having sibling/s may
offer opportunities for the child with ASD to experience social
interactions with children and to acquire communication
skills.
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Basic social-communication skills are acquired during early
childhood years and more complex skills continue to develop
with maturation. The ability to engage with others in collabo-
rative activities and shared goals is an important component of
the development of social affect skills (Knott et al. 2007;
Tomasello et al. 2005). Several studies have examined the
effects of sibling relationships on an individual’s develop-
ment. Although no all-inclusive, comprehensive sibling theo-
ry is available, several related key factors have been suggested
to influence social development. In line with attachment the-
ory, a positive warm bond with a sibling was postulated to
reinforce positive internalized working models of self and
others (Bowlby 1973), leading to better social adjustment.
Other theories have stressed the effects of sibling relationships
during childhood on the pattern of interpersonal relationships
developed later in life (Natsuaki et al. 2009).

The findings of several recent studies suggest that, among
typically developing (TD) children, having sibling relation-
ships promotes various aspects of cognitive development,
such as understanding of mental states (Prime et al. 2014).
Typically developing children who have older siblings exhibit
more developed theory of mind (ToM) skills than do children
without siblings (Perner et al. 1994; Wright and Mahfoud
2012). Although, this positive effect on ToM development
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was associated with having older siblings, having younger
siblings was associated with negative effects on the child’s
social understanding (Wright andMahfoud 2012). These find-
ings have led some authors to speculate that interaction with
an older sibling provides a child with the opportunity to learn
from a more skilled partner, thereby enhancing the child’s
social aspects of cognition (Hughes and Leekam 2004).

Socio-communicative impairments and restricted and
repetitive behaviors and interests are the core symptoms
of autism spectrum disorder (ASD), a common
neurodevelopmental disorder (American Psychiatric
Association 2013). Understanding the role of siblings in
the development of social communication skills of a child
with ASD has particular importance. The vast majority of
research on the sibling relations of children with ASD has
focused on outcomes for the TD siblings. The few studies
that examined outcomes for siblings with ASD described
mixed findings. Several reported that, as with TD children,
sibling interactions play a positive influential role in the
development of children with ASD (Jones and Carr 2004;
Knott et al. 2007). Knott et al. (2007) reported that sibling
interaction is possible, even for children with ASD whose
social skills are challenged. Non-ASD children can serve as
play partners for their siblings with ASD. Nevertheless,
McGee et al. (1997) noted that children with ASD often
demonstrate skills in interaction with their siblings that are
rarely reported with their peers (McGee et al. 1997). In
addition, TD children (Beckman et al. 1993) and toddlers
with disabilities were reported to be more likely to initiate
social interaction with a familiar playmate than with their
mother (Guralnick 1986). The findings of the above studies
suggest that both TD children and children with ASD pre-
fer interaction with their siblings that positively affect their
social development. It might be that the preferred interac-
tion with siblings offers more opportunities for practicing
social skills in ASD. Similarly, several studies on ASD that
targeted increased social behaviors during sibling-mediated
intervention found improvements in several social skills,
such as joint engagement, imitation, and identifying social
cues and social responses (Castorina and Negri 2011;
Ferraioli et al. 2012; Oppenheim-Leaf et al. 2012; Tsao
and Odom 2006; Walton and Ingersoll 2012).

Brewton and colleagues (2012) found an association be-
tween the level of adaptive socialization skills of the child with
ASD and his/her TD sibling. The authors suggested that TD
children may have a small yet meaningful influence on the
prosocial development of their siblings with ASD (Brewton
et al. 2012). ToM is a part of the social communication skills
developed in childhood and has been postulated to be
significantly impaired in children with ASD. Matthews and
colleagues (2013) examined the association between the pres-
ence and number of siblings, birth order, and false belief un-
derstanding, considered a ToM-related ability, in children with

ASD and a TD comparison group. The authors found that
children with ASD who had at least one older sibling per-
formed similarly to the TD group in ToM tasks, whereas chil-
dren with ASD who had no older siblings performed signifi-
cantly worse than the TD group (Matthews et al. 2013). In
contrast, O’Brien and colleagues (2011) reported that having
older siblings was a significant negative predictor of ToM
performance in children with ASD O’Brien et al. 2011).
ToM is related to basic social communication skills such as
pointing, joint attention and sharing enjoyment, interests and
emotions with others, and to more advanced skills such as
empathy and social insight that are impaired in ASD
(Camaioni et al. 2004; Frith and Frith 2003; Korkmaz 2011).
However, there is a paucity of research focusing on the impact
of having TD siblings on the development of basic social
communication skills and on the clinical presentation in chil-
dren with ASD. Previous studies examined limited measures
of ASD symptomatology and described conflicting results.
The importance of sibling relationships in typical develop-
ment, their impact on several developmental areas including
social development, and the limited information in this area in
regard to ASD, all highlight the importance of investigating
the role of TD siblings in families with a child affected by
ASD. The current study aimed at extending the understanding
of the role of TD siblings in families that raise a child with
ASD. Specifically, the study examined the relationship be-
tween having older TD sibling/s and the severity of the ASD
symptoms, including impairments in social affect, communi-
cation, and restrictive and repetitive behaviors (RRB) of
young children with ASD. The study compared the social
communication deficits and severity of RRB in young chil-
dren with ASD with and without older TD siblings. The study
hypothesizes that the presence of older sibling/s will be asso-
ciated with less severe impairments in the child with ASD.

Methods

Study Population

Potential candidates for inclusion in the study were the 990
children who were evaluated at The Autism Center during the
years 2002–2012. The Center is a tertiary facility that provides
diagnosis and treatment services and is involved in research in
the field of ASD. This was a retrospective study based on
analyses of records of the diagnosed children. Inclusion
criteria were a diagnosis of ASD, age between 18 and
60 months, availability of cognitive evaluation results, and
having no siblings or older sibling/s. Children with ASD
who had younger sibling/s were not included in the study.
These criteria were determined in order to achieve a more
homogenous and well-characterized cohort. The final study
population included 163 children, 67 did not have siblings
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and 96 had at least one older sibling. Of the group with older
sibling/s, we excluded 11 children who had only sibling/s with
a known diagnosis of developmental disability (ASD, atten-
tion deficit hyperactivity disorders, language disorder, person-
ality disorder, other developmental disorder). Of the group
with older sibling/s that met this criterion, 56 children were
pair-matched according to age (up to ±9 months age differ-
ence) and cognitive level (up to ±9 DQ/IQ points difference)
to the group without siblings. The final cohort included 112
children with a mean age of 29.6±9.2 months. The group with
sibling/s included 50 boys and 6 girls and the group without
siblings had 49 boys and 7 girls. The mean age of the older
siblings was 6:6±2:6 years (age range 3:0–14:0 years).

Parental educational attainment was compared between the
two groups. No significant difference was found for paternal
and maternal education attainments between the groups with
and without sibling/s (Table 1). All the participants in this
study were Caucasians.

Study Procedure

All the children included in the cohort had been referred to
The Autism Center for a comprehensive assessment of a pos-
sible diagnosis of ASD. The evaluation included neurological,
behavioral, cognitive and functional assessments which were
conducted by a skilled interdisciplinary team. Pediatric neu-
rologists obtained medical, developmental and familial histo-
ries from the parents and conducted comprehensive neurolog-
ical examinations of all the children. Information was obtained
regarding the siblings of the children who were under evalu-
ation, and included the number of siblings, their ages, and
their medical and developmental histories.

The diagnosis of ASDwas obtained by using two standard-
ized tests, the Autism Diagnostic Interview-Revised (ADI-R)
(Le Couteur et al. 2003) and the Autism Diagnostic
Observation Schedule (ADOS) (Lord et al. 1999), and by
meeting DSM-IV criteria for autism/ASD (American
Psychiatric 2000). All the professionals involved in the diag-
nostic process established reliability in the ASD diagnostic
tools as required. Cognitive and developmental abilities (IQ/
DQ) were assessed using The Mullen Scales of Early

Learning (Mullen 1995), Bayley Scales of Infant
Development (Bayley 1993), Wechsler Preschool and
Primary Scale of Intelligence (Wechsler 1989) or Stanford-
Binet Intelligence Scales (Thorndike et al. 1986), according
to the child’s age and language level. For all the measures,
standard scores were used. Adaptive skills were assessed
using the Vineland Adaptive Behavior Scales (VABS)
(Sparrow et al. 1984). ADOS, ADI-R and DQ/IQ scores were
available for the entire group. VABS scores were available for
97 participants who were diagnosed after 2006, when the
VABS was included in the diagnosis process. This research
was approved by the Institutional Review Board (IRB) of the
medical center as required. Since it was a retrospective study
based on information from the participants’ charts, the IRB
did not require parental consent.

Measures

Autism Diagnostic Interview-Revised (ADI–R; Le
Couteur et al. 2003) This is a semi-structured interview ad-
ministered to parents, designed to diagnose autism according
to DSM-IV criteria. For assessment of autism severity, we
used the ADI algorithm items with the entire score range (0–
3) for the social and stereotyped behavior domains. Since not
all the participants have the language requirement for coding
the verbal sections (B2 and B3) of the ADI-R algorithm, in the
communication domain, only items for non-verbal sections
(B1 and B4) were used to avoid differences between verbal
and non-verbal participants. Internal consistency of the ADI-R
using Cronbach’s α is very high for the social domain (0.95)
and lower for the communication domain (0.84) and for the
RRB domain (0.69).

Autism Diagnostic Observation Scales (ADOS; Lord et al.
1999) This is a semi-structured, interactive schedule designed
to assess social and communicative functioning in individuals
whomay have ASD. Only one of the modules is administered,
depending on the examinee’s age and/or expressive language.
The ADOS total algorithm score was used for calculating the
total severity score using the ADOS calibrated severity scales
(CSS) (Gotham et al. 2009). The scores of each of the ADOS

Table 1 Means and standard
scores of age, cognition and
VABS in the groups with and
without older sibling/s

With older siblings Without siblings F p η2

n M (SD) n M (SD)

Age (months) 56 30.1 (9.6) 56 28.9 (8.4) 0.4 0.504 0.004

Cognition 56 72.8 (16.9) 56 73.3 (17.1) 0.0 0.887 0.000

VABS scores 40 73.9 (8.9) 44 74.0 (8.7) 0.3 0.565 0.004

Paternal education 47 15.6 (2.7) 44 15.1 (3.1) 0.8 0.376 0.009

Maternal education 47 15.6 (2.3) 49 15.8 (3.1) 0.1 0.724 0.001
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sub-domains, social affect (SA) and restricted repetitive be-
havior (RRB) were used for the calculation of each sub-
domain severity score using the new SA and RRB calibrated
severity scales (CSS) (Hus et al. 2014). Higher scores on the
ADOS reflect more severe autism symptoms. Internal consis-
tency is high for social affect (α=0.91–0.94) for all modules
and lower for RRB (α=0.47–0.65).

Vineland Adaptive Behavior Scales (VABS; Sparrow et al.
1984) This is a standardized caregiver interview designed to
assess adaptive behaviors in children from birth to 18 years of
age. The VABS is organized into four sub-domains:
Communication, Daily Living Skills, Socialization, and
Motor Skills, each of which yields a standard score (mean of
100, SD of 15). In addition, the measure yields a total score,
the Adaptive Behavior Composite (mean of 100, SD of 15).
Higher scores on the VABS reflect better functioning.
Reliability data include internal consistency (0.70–0.97),
test–retest (0.70–0.90), and interrater (0.70–0.80) for the
parent/caregiver interview forms.

Data Analysis

To verify the similarities of the pair-matched groups, the
groups with and without sibling/s were compared in regard
to age, cognitive ability and adaptive skills using one-way
ANOVAs.

To examine the differences in autism symptom severity
between the ASD groups, with and without older sibling/s,
serial one-way ANOVAs tests were used for the ADOS
subdomains (SA- and RRB–CSS) and ADI-R subdomains
(social, communication and RRB). To examine variables that
might affect social-communication impairments, two four step
hierarchical linear regression analyses were conducted for the
ADOS SA-CSS and for the ADI-R communication domain
scores. The examined predictors included the participants’
age, sex, cognitive score, and whether or not the participants
had an older sibling.

Results

The two defined study groups, with and without older sibling/
s, did not significantly differ in age, cognitive and level adap-
tive skills composite scores (Table 1). The male:female ratio
did not differ significantly between the groups with (8.3:1)
and without (7.0:1) sibling/s, χ2(1) =0.09, p=0.8.

In families with a child diagnosed with ASD, we examined
the association between having older sibling/s and the severity
of autism symptoms, according to ADOS-CSS and ADI-R
scores. A significant group effect was noted for ADOS SA-
CSS and ADI-R communication scores (Table 2). For both
autism severity measures, ADOS SA-CSS and ADI-R

communication subdomain scores, the group with older
sibling/s showed lower scores in comparison to the group
without sibling/s. The groups did not differ significantly in
ADOS RRB-CSS and ADI social and RRB subdomains
(Table 2). These results indicated less severe social-
communication ASD symptoms for the group with at least
one older sibling than for the group without sibling/s.

To identify the variables that contributed to the explained
variance of the ADOS SA-CSS and the ADI-R communica-
tion scores, four step hierarchical linear regression analyses
were performed. The independent variables of age and sex
were entered in the first step, cognitive scores in the second
step, and having/not having older sibling/s in the third step.
The interactions between the variable of having/not having
older sibling/s and the other examined variables (age, sex,
cognition) were entered in the fourth step. The first analysis
examined predictors for autism severity and used ADOS-SA
CSS as the dependent variable. Table 3 shows that age and sex
in the first step explained 3.0 % of the variance.

Cognitive ability at the second step added 22.1 % to the
explained variance. At the third step, having older siblings
added 8.3 % to the total explained variance. None of the ex-
amined interactions had a significant contribution to the mod-
el. To summarize the regression model findings, higher cog-
nition and having older sibling/s correlated significantly with
lower ADOS-SA scores. Altogether, the model explained
33.4 % of the variance.

The second analysis examined predictors for ADI-R com-
munication scores as the dependent variable. Table 4 shows
that age and sex in the first step explained 19.0 % of the
variance, but only the contribution of age was significant.

Cognitive ability at the second step added 9.0 % to the
explained variance. Having siblings at the third step added
3.7 % to the total explained variance. In the fourth step, the
interactions between having sibling/s and all the other vari-
ables were not significant. To summarize the regression model
findings, older age, higher cognitive level and having older
sibling/s correlated significantly with lower ADI-R communi-
cation scores. In total, this model explained 31.7 % of the
variance in the ADI-R communication score.

Discussion

The current study focused on the relationship between having
older sibling/s and the severity of autism symptoms in young
children diagnosed with ASD. Having older sibling/s was
shown to be associated with less severe observed ASD
social-affect symptoms and less severe reported ASD non-
verbal communication impairments. The study evaluated fac-
tors that might explain the variance in the observed social
affect symptoms severity (ADOS SA-CSS) and in the report-
ed ADI-R non-verbal communication. Higher cognitive level
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and having older sibling/s were associated with less severe
observed social affect symptoms. Older age of the affected
child, higher cognitive ability and having older sibling/s were
associated with less severe reported non-verbal communica-
tion deficits.

The findings of less severe observed social and reported
non-verbal communication deficits for those children with
ASD who have older sibling/s extend prior research in this
area. Previous studies emphasized the importance of interac-
tion between children with ASD and their TD siblings.
Positive outcomes were described in social communication
development and ToM acquisition for the child with ASD
(Knott et al. 2007; Matthews et al. 2013; McGee et al.
1997). This may explain the results of the current study show-
ing that having sibling/s, is associated with less severe social
and communication symptoms.

Parents’ reports on non-verbal communication deficits in
the ADI-R were less severe for children with older sibling/s
than for children without sibling/s, a finding that concurs with
observations from direct assessment of the children. Children
with ASD have limited interactions with peers; therefore,

family members are the most available persons with whom
the child can interact (El-Ghoroury and Romanczyk 1999).
Having sibling/s may offer opportunities for affected children
to experience social interaction with children and for learning
basic communication skills, such as gestures, pointing and
play, through imitation and interaction. However, in the cur-
rent study, surprisingly, no difference in parental reports was
found in the social interaction domain between families with
and without older sibling/s. It might be that subtle emerging
social skills are better detected by professional observation
than by parents.

In addition to the possible direct effect of having sibling/s
on the severity of the autism symptoms, indirect effects related
to the parents and the family constellation are possible. A
number of research findings support the relationship between
parental style and type of parent–child relationships and social
affect development (i.e., ToM; emotion identification) among
TD children. The ability of the parents to form and maintain a
secure attachment with their children has been found to be
positively correlated with ToM development (Meins et al.
1998). Deficits in ToM skills and emotion identification have

Table 2 Means and standard
scores of ADOS CSS and ADI-R
subdomains in the groups with
and without sibling/s

With older siblings Without siblings F (1124) p η2

M (SD) M (SD)

ADOS- CSS

SA^ 6.1 (2.1) 7.3 (2.2) 9.8** 0.002 0.082

RRB^^ 7.9 (1.8) 8.1 (1.8) 0.6 0.432 0.006

ADI-R

Social interaction 15.7 (6.2) 17.2 (7.2) 1.3 0.244 0.012

Communication 9.0 (3.3) 10.5 (3.6) 5.0* 0.028 0.044

RRB 4.0 (1.7) 4.4 (1.9) 1.2 0.272 0.011

^ SA-social affect; ^^RRB- restricted repetitive behavior

**p< 0.01, *p < 0.05

Table 3 Linear regression model for the ADOS SA CSS scores

Variable B SE.B St. Beta R2 Δ R2

Step 1 0.030 0.030

Age –0.038 0.023 –0.159

Sex 0.443 0.652 0.064

Step 2 0.251 0.221***

Age –0.028 0.020 –0.117

Sex –0.052 0.582 –0.008

Cognition –0.062 0.011 –0.477***

Step 3 0.334 0.083***

Age –0.026 0.019 –0.108

Sex –0.110 0.552 –0.016

Cognition –0.063 0.010 –0.482***

Sibling/s (y/n) –1.278 0.349 –0.289***

***p< 0.001

Table 4 Linear regression model for the ADI-R communication scores

Variable B SE.B Beta R2 Δ R2

Step 1 0.190 0.190***

Age –0.163 0.033 –0.433***

Sex 0.333 0.935 0.031

Step 2 0.280 0.090***

Age –0.153 0.031 –0.406***

Sex –0.154 0.896 –0.014

Cognition –0.062 0.017 –0.305***

Step 3 0.317 0.037***

Age –0.150 0.030 –0.339***

Sex –0.209 0.877 –0.019

Cognition –0.063 0.017 –0.310***

Sibling/s (y/n) –1.328 0.557 –0.192*

*p< 0.05, ***p< 0.001
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been extensively associated with characteristics of ASD
(reviewed in Peterson 2014). In accordance with this premise,
the parent’s inclination to talk about emotion was positively
associated with an improved ability for emotion identification
by their children with ASD (Peterson and Slaughter 2003).
Studies in typical development demonstrated that the mother’s
tendency to stress the emotional aspects of interpersonal situ-
ations and use mental state utterances were positively corre-
lated with theory of mind understanding (Ruffman et al. 1999;
Ruffman et al. 2002). Furthermore, it was suggested that hav-
ing an older sibling may affect ToM development. Older sib-
lings may be involved in conflicting social situations with
others, leading to more opportunities for the parent to relate
to the feelings of the children involved in these situations
(Ruffman et al. 1999).

Other postulations for the effect of having older siblings on
ASD symptoms severity may be related to parental factors.
High stress levels were typically associated with parenting of
children with ASD (Davis and Carter 2008). It was previously
suggested that having a larger family may actively reduce the
stress experienced by parents of children with ASD (Akerly
1984). It is possible that parents raising typically developing
older sibling/s are more experienced with certain parenting
skills that may be relevant here. Moreover, parents who raise
older TD sibling/s may be less anxious in their parenting style.
Both experienced and less stressful parenting styles might
offer explanations for the reduced ASD severity in children
with older sibling/s.

In contrast to the findings in the social communication
domain, the severity of stereotyped behaviors was not found
to be related to having or not having sibling/s. Repetitive and
restricted behaviors are presumably more resistant to change
with treatment, as described in several intervention studies in
ASD (Dawson et al. 2010; Sallows and Graupner 2005). This
may explain why such behaviors are less affected by the pres-
ence of siblings.

A significant effect of having older sibling/s on ASD social
communication symptoms severity in the comparison analy-
ses was found, although the effect sizes were small. However,
the findings of the two regression models provide additional
support for the positive impact of the presence of older sibling/
s on social communication symptoms in young children with
ASD. Having older sibling/s added significantly to the ex-
plained variance in the social affect domain (ADOS) and
non-verbal communication impairments (ADI-R), beyond
the contribution of more established and known factors, such
as age and cognition. Biological, genetic and epigenetic fac-
tors are known to be strongly related to the etiology of ASD
(Schaaf and Zoghbi 2011). Therefore, cognitive ability, which
is determined by genetic and environmental factors, is expect-
ed to have a major impact on the level of autism severity.
Indeed, cognitive ability was found to be highly associated
with autism severity in previous studies (e.g., Joseph et al.

2002; Ben Itzchak et al. 2007). The interesting finding in the
current study is that familial factors, specifically having older
sibling/s, contributed to the severity of ASD symptoms pre-
sentation, in addition to biological factors, such as cognitive
ability and age.

The current study extended previous research on the role
that typically developing siblings of children with ASD play
on their sibling’s development. The current study focused on
the relationship between having older TD sibling/s and the
clinical presentation in children with ASD. Most of the previ-
ous studies examined the effect of ASD children on their TD
sibling and the impact of siblings on interventions for children
with ASD (Shivers and Plavnick 2015).

The present study has several strengths. The study included
a well-characterized population with ASD and used currently
accepted measures of autism severity. Autism severity was
assessed using the ADOS calibrated severity scores. These
standardized domain scores are less influenced by the child’s
characteristics, thereby increasing their utility as indicators of
social-communication and RRB severity, and facilitating ex-
amination of links between behavioral dimensions and other
factors, such as familial parameters (Hus et al. 2014). In addi-
tion, the two studied groups were pair-matched for age and
cognitive ability to prevent influence of possible confounding
factors on the results. The population included only young
children up to the age of five. This concise age range enabled
the assessment of older sibling/s’ impact on children who are
in the same developmental period.

The study has several clinical applications. Firstly, it is
recommended to involve siblings in intervention plans for
children with ASD. Parents may be instructed on how to cre-
ate better and more efficient interactions between their ASD
and non-ASD children. Directing and teaching play strategies
to TD siblings by professionals or parents may increase the
favorable effect of their presence. In addition, the study’s find-
ings might suggest that inclusive preschools and classrooms
that involve typical family and peer groups may particularly
benefit children with ASD, especially those without older sib-
lings who otherwise lack these types of interactions at home.
Secondly, parents that raise a child with ASD in addition to
older TD siblings can be reassured that the presence of an
older sibling may contribute to the development of the child
with ASD.

The study’s main limitation is that it did not directly assess
the nature of the sibling interactions in the natural environ-
ment. In this study, the ADI-R items related to verbal partic-
ipants were not examined as not all the participants were ver-
bal. In future studies using an older cohort, communication
impairments of verbal children could be further examined.

The current study showed that older siblings have a posi-
tive impact on the socio-communication skills of their youn-
ger sibling with ASD. The findings of this study encourage
further exploration of variables related to this siblings’ effect.
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These factors may include siblings’ characteristics, such as
age and sex, the nature of the interaction between the
sibling/s and the affected child, and parental factors such as
parenting style and parental educational attainment.
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