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background
The characteristics of autism spectrum disorders (ASD) 
observed among relatives of people affected with autism 
are referred to as broader autism phenotype (BAP). Among 
the components of BAP are language and communication 
skills. Research to date on these skills amongst the rela-
tives of individuals with ASD is inconclusive. Furthermore, 
limited data are available about preschool-aged siblings of 
children with ASD.

participants and procedure
Eighty-six children aged 4 years and 6 months – 6 years 
and 11 months took part in the study (32 girls and 54 
boys). They were divided into four groups: siblings of chil-
dren with autism (S/ASD), high-functioning children diag-
nosed with autism spectrum disorders (HF/ASD), siblings 
of children with Down syndrome (S/DS) and siblings of 
typically developing children (Controls, C). Communica-
tion and language skills were tested using the Vocabulary 
Test for Children (TSD). It was used to assess two kinds of 
verbal skills: receptive language (passive) and expressive 
language (active).

results
No differences were observed in expressive lanquage or 
receptive language between siblings of children with ASD 
and siblings of children with DS as well as typically devel-
oping children. In terms of receptive language and general 
communication skills, siblings of children with ASD scored 
higher than high functioning children with ASD. High 
functioning children with ASD displayed difficulties with 
receptive language, expressive language, general language 
and communication skills.

conclusions
The results suggest that siblings of children with ASD do 
not display deficits in communication and language skills. 
It is however important to note that due to a small sample 
size this study should be considered as preliminary.
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Background

Autism spectrum disorders (ASD) are a  group of 
neurodevelopmental disorders characterised im-
pairments communication and restricted patterns of 
behaviours, interests and activities (American Psy-
chiatric Association, 2013; World Health Organiza-
tion, 2002). Their aetiology is not known, though it 
is now believed that both environmental and genetic 
factors play a crucial role (Currenti, 2010; Dodds et 
al., 2011).

Amongst the arguments for the genetic back-
ground of ASD are the results of studies on broader 
autism phenotype (BAP) among the closest relatives 
of individuals affected with ASD, i.e. their parents and 
siblings. Broader autism phenotype is defined as a set 
of specific social and communication skills as well as 
personality features, considered to be a ‘lighter’ ex-
pression of features characteristic for autism (Cruz 
et al., 2013; Sucksmith, Roth, & Hoekstra, 2011). It 
is important to note that BAP does not constitute 
a separate diagnostic entity – difficulties observed in 
families of individuals with ASD are too mild to fulfil 
the criteria needed to be defined as a disorder (Gerdts 
& Bernier, 2011).

Characteristics typical of BAP are observed in 
at least 10% of brothers and sisters of people with 
ASD (Landa & Garret-Mayer, 2006). Bolton and his 
co-workers (1994) determined their presence in 
about 12.40% of individuals from that group and only 
in 1.60% of siblings of people with Down syndrome 
(DS). In their systematic literature review, Cruz et al. 
(2013) concluded that BAP occurs in 12-30% of sib-
lings of individuals with ASD. Most studies indicate 
that at least half of the relatives of people with ASD 
do not show any deficits in the analysed areas, which 
suggests that features associated with BAP occur in 
a subgroup of the family members (Gerdts & Bernier, 
2011).

The set of characteristics comprising BAP has 
not been precisely defined. Dawson et al. (2002) 
include difficulties in face processing (associated 
with recognising emotions), problems with social 
affiliation or sensitivity to social reward, difficulties 
in motor imitation ability (especially body move-
ments), less developed memory skills, especial-
ly those associated with the activity of temporo- 
prefrontal pathways (i.e. processing social stimuli), 
impairments in executive functions (planning and 
flexibility of action) and reduced language abilities. 
Sucksmith et al. (2011) proposed a  division of the 
characteristics observed among the relatives into 
three main groups – related to three levels of func-
tioning: (1) behavioural level – communication and 
language abilities, social interactions and repetitive, 
stereotypical behaviours and interests; (2) cognitive 
level – the theory of mind, executive functions, visu-
al attention, sensory integration and central coher-

ence, language abilities in the area of phonological 
processing, reading and automatized naming, mo-
tion perception and sensitivity to contrasts as well as 
general cognitive abilities, as measured by IQ tests; 
(3) personality features – rigidity, impulsiveness and 
aloofness.

It follows from the presented information that lan-
guage and communication abilities are relevant areas 
of BAP. Difficulties in communication are an im-
portant part of ASD. Their degree and intensity vary 
among people with ASD. They may apply to both 
verbal and non-verbal communication, understand-
ing and expression (Tager-Flusberg, Paul, & Lord, 
2005). Therefore an attempt to verify whether simi-
lar difficulties also occur among the relatives of in-
dividuals with autism (being a  part of BAP) seems 
justified. Previous results suggest that a delayed or 
atypical course of language development occurs 
in about 20% of siblings of individuals with ASD 
(Chuthapisith, Ruangdaraganon, Sombuntham, & Ro- 
ongpraiwan, 2007; Constantino et al., 2010).

Research on language and communication abili-
ties in relatives of people with ASD can be divided 
into two groups: the recently very popular studies 
on communication abilities in infants and toddlers, 
and research on older siblings and parents (especial-
ly fathers). A  large number of studies with infants 
from the high-risk (HR) group, i.e. having older sib-
lings diagnosed with ASD, aim at defining the early 
behavioural and developmental characteristics that 
allow differentiation of children at risk of developing 
autism from those developing typically or with other 
kinds of developmental difficulties. When interpret-
ing the results of these studies, one needs to note that 
some of the subjects will be diagnosed with ASD in 
the future. This may lead to an overestimation of BAP 
frequency in the investigated group, as some of the 
observed developmental characteristics will be rec-
ognized as an early expression of symptoms of ASD.

Studies on early development of communica-
tion and language abilities among HR infants and 
toddlers suggest delays in linguistic development 
(Iverson & Wozniak, 2007), less developed receptive 
skills and poorer language expression (Landa & Gar-
rett Mayer, 2006; Toth, Dawson, Meltzoff, Greenson, 
& Fein, 2007; Yirmiya et al., 2006; Zwaigenbaum et 
al., 2005), less behavioural requesting (Cassel et al., 
2007; Goldberg et al., 2005), poorer understanding of 
words and phrases, and a  less frequent use of ges-
tures (Mitchell et al., 2006; Zwaigenbaum et al., 2005), 
as well as a  less developed ability to communicate 
during interactions with parents (Stone, McMahon, 
Yoder, & Walden, 2007). It has been shown that HR 
children aged 18-27 months used fewer words and 
gestures and smiled less frequently than children 
from the control group (Toth et al., 2007). Goldberg 
et al. (2005) found a difference between 14-19-month-
old HR children and children from the control group 
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on three subscales of the Early Social Communication 
Scales (ESCS, Mundy, Hogan, & Doehring, 1996): Re-
sponds to Social Interaction, Initiates Joint Attention 
and Requesting Behaviours. Impairments in the de-
velopment of both expressive and receptive language 
abilities among 36-month-old children from the HR 
group were also observed in a longitudinal study by 
Yirmiya et al. (2006). At 24 months, the same group 
of children performed on average 2 standard devia-
tions (SD) lower than a group of children with sib-
lings with DS.

Some studies suggest that an atypical pattern of 
verbal development is already present in 12-month-
old infants from the HR group (see Jones, Gliga, Bed-
ford, Charman, & Johnson, 2014; Ozonoff et al., 2014). 
In a study by Stone et al. (2007), children from the HR 
group aged between 12 and 23 months scored low-
er in tests measuring the understanding of words, 
phrases and use of gestures during interactions with 
parents. In one of their longitudinal studies, Paul et 
al. (2011) found that infants who showed symptoms 
of autism at 24 months had already scored lower on 
a  scale measuring language expression in the Mul-
len Scales of Early Learning (MSEL, Mullen, 2005) at 
the age of 6 months. The project aimed at measuring 
early communication skills, such as cooing, laugh-
ing and pronouncing consonants. Characteristics 
associated with ASD can be already visible in ear-
ly communication behaviours, which are a basis for 
the development of more complicated language skills 
(Jones et al., 2014).

However, differences in communication skills 
between HR and low-risk (LR) groups amongst chil-
dren younger than 18 months, and especially young-
er than 12 months, have not been conclusively con-
firmed. Parents claim that their children from the HR 
group aged 18 months use fewer words than their 
peers, though these differences were not yet visible 
at 12 months (Mitchell et al., 2006; Zwaigenbaum et 
al., 2005). Landa and Garrett-Mayer (2006) as well 
as Ozonoff et al. (2014) found no differences in lin-
guistic development between children from HR and 
LR groups at 6 months of age. In addition, no dif-
ferences were found between 7- and 13-month-old 
children from these groups in terms of performance 
in tasks related to gaze following (Bedford et al., 
2012). A  study by Georgiades et al. (2013) revealed 
no deficits in the area of pragmatic language among 
12-month-old infants.

Research on children aged 24 months is much 
more consistent. Most studies indicate the pres-
ence of deficits in communication in HR children 
(Landa & Garrett-Mayer, 2006; Yirmiya et al., 2006; 
Zwaigenbaum et al., 2005). A study by Hudry et al. 
(2014) yielded some interesting data, where deficits 
in receptive skills observed in 14-month-old children 
from the HR group would only persist among the 
children diagnosed with ASD or another develop-

mental disorder at 24 months. These results suggest 
that HR children follow a  slightly different pattern 
of development, but difficulties that may show up 
early on can be aligned. However, Gamliel, Yirmiya,  
and Sigman (2007) concluded that although most of 
the earlier cognitive problems among HR children 
would disappear at 54 months, linguistic deficits – 
both expressive and receptive – persisted.

Some difficulties in communication were also 
observed among older siblings (over 3 years of age) 
of children from the ASD group (for review: Cruz  
et al., 2013; Pisula & Ziegart-Sadowska, in press). Dif-
ficulties occur in various aspects of communication: 
pragmatic use of language (Ben-Yizhak et al., 2011; 
Bolton et al., 1994; Folstein et al., 1999), syntax (Bish-
op, Maybery, Wong, Maley, & Hallmayer, 2006), gen-
eral language and communication skills (Gamliel et 
al., 2007; Levy & Bar-Yuda, 2011). Bolton et al. (1994) 
reported a higher frequency of problems with read-
ing and writing among relatives of individuals with 
autism as compared to the control group, as well as 
delays in linguistic development and problems with 
articulation.

Nevertheless, it is important to note that not all 
researchers agree about the presence of deficits re-
lated to language and communication among the 
siblings of individuals with ASD. Pilowsky, Yirmiya, 
Shalev, and Gross-Tsur (2003) found no differences 
in expressive linguistic skills between the siblings of 
children with autism and siblings of children with 
mental disabilities of unknown aetiology. Moreover, 
in their study children from the HR group scored 
higher than siblings of children with developmen-
tal language disorders. Folstein et al. (1999) reported 
that in comparison to parents of children with DS, 
significantly more parents of children with ASD 
displayed linguistic deficits and had problems with 
reading and spelling, yet siblings of children from 
the two groups did not differ significantly in terms 
of those abilities. Differences on the pragmatic skills 
scale were revealed only when a group of individuals 
who displayed linguistic difficulties in early child-
hood was selected from the relatives of children with 
ASD. Szatmari et al. (1993) found neither differences 
in the levels of development of communication and 
social skills nor in the history of language develop-
ment in siblings of children with ASD, whereas Ben-
Yizhak et al. (2011) reported differences in pragmatic 
skills, but not reading.

As mentioned above, most of the research to date 
on BAP has focused on children from the HR group 
during infancy, and aged up to 3 years. A relatively 
small number of articles refer to older children, espe-
cially pre-schoolers, even though it is a period when 
a  lot of important changes in the child’s linguistic 
development take place. It is estimated that at the 
age of 2.50 a child knows and uses about 600 words, 
whereas at the age of 5-6 the number reaches about  
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15 thousand (Taylor, Christensen, Lawrence, Mitrou, 
& Zubrick, 2013). An intensive period of develop-
ment in the use of grammatical rules is observed 
around the age of 3 (Taylor et al., 2013). The number 
of words that a  child can understand increases, as 
well as the ability to interpret their meaning with-
in a context. There is an increase of proficiency and 
fluency in language use, formation of concepts and 
attribution of meanings to words. This dynamic de-
velopment is also observed with regards to other 
cognitive skills that are important for communica-
tion – intense development of symbolic-play skills, 
memory skills and increase in curiosity. Four- and 
five-year-olds begin to understand that the actions 
of others cannot be predicted only by observation, 
but that one needs to take into account their desires 
and beliefs. It is therefore also an important period 
for the development of theory of mind (Saxe, Carey, 
& Kanwisher, 2004).

In the context of the above information, it 
seems important to investigate the functioning of 
pre-schoolers from the HR group in terms of the char-
acteristics of BAP. Discovery of subtle developmental 
difficulties present among these children may facili-
tate the undertaking of suitable interventions aimed 
at supporting their development. The main goal of 
the current study was to test one of the elements of 
BAP – linguistic skills – among the children from 
the HR group. Typically developing children, whose 
siblings are diagnosed with ASD, were compared to 
peers whose siblings are affected with DS and chil-
dren whose siblings develop typically. A  group of 
correspondingly aged, high functioning (i.e. of nor-
mal IQ) children with ASD was additionally included 
in the study. The presented results are part of a larg-
er project, which also aimed at measuring executive 
functions (inhibition, planning, working memory) 
and social skills (imitation, theory of mind). Only 
the information about language and communication 
skills will be presented here. The project is still under 
way, and the proclaimed analyses are of a prelimi-
nary character.

Participants and procedure

Participants

Eighty-six intellectually normal children, aged 
between 4 years and 6 months and 6 years and  
11 months, took part in the study (32 girls and 54 
boys). They were divided into four groups: siblings 
of ASD children (S/ASD), high-functioning children 
with ASD (HF/ASD), siblings of children with DS  
(S/DS) and siblings of typically developing children 
(C – control children). Information about the num-
bers, ages and gender of children from the groups is 
presented in Table 1. None of the children, except for 
the HF/ASD group, were diagnosed with autism or 
any other developmental disorder.

In the HF/ASD group there were 4 girls and  
24 boys. The group consisted of children diagnosed 
with autism, which is five times more common 
among boys than among girls (CDC, 2014). It can, 
therefore, be said that the test sample reflects the 
real distribution of genders in the population af-
fected with ASD. The S/DS group was the smallest, 
mainly due to big difficulties in recruiting children 
who fulfilled the criteria (age 4 years and 6 months –  
6 years and 11 months, no diagnosis of developmen-
tal difficulties and siblings with DS) and whose par-
ents gave consent for the child to take part in the 
study. It is typical to include children with other dis-
orders (usually DS) in BAP research, because of the 
influence having a sibling with disability might have 
on the development of a child. This is why, despite 
the low numbers, the S/SD group was included in the 
analyses as a group brought up in a  similar family 
environment, i.e. having a disabled sibling.

Procedure

The project was approved by the Scientific Research 
Ethics Committee of the Faculty of Psychology the 
University of Warsaw (Poland). The children were re-
cruited from therapeutic centres, inclusive and public 

Table 1

Group size, gender and age characteristics

Group S/ASD HF/ASD S/DS C

Number of children n = 24 n = 28 n = 8 n = 26

Gender
11 girls; 
13 boys

4 girls;
 24 boys

4 girls;
4 boys

13 girls; 
13 boys

Age
4;6-6;10

M = 69.65
SD = 8.43

4;7-6;11
M = 68.46
SD = 7.96

4;11-5;9
M = 61.29
SD = 4.11

5;1-6;11
M = 71.12
SD = 5.50
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nurseries, and also through cooperation with interven-
tion, associations and foundations. The investigated 
sample came from different parts of Poland, including 
the Warsaw metropolitan area, Częstochowa, Biały- 
stok and Łódź. The parents received written informa-
tion about the study and in turn gave written consent 
for their children to take part in it.

Instruments

The Vocabulary Test for Children (TSD)1 was used to 
examine communication and language skills (Psy-
chological Test Laboratory of the Polish Psycholog-
ical Association, 2013). The test is designed to assess 
verbal skills related to receptive language (passive) 
and expressive language (active), which are im-
portant indicators for the development of linguistic 
competence (Koć-Januchta, 2013). The overall TSD 
score allows one to assess the level of general lin-
guistic competence of a child. Results on the RL (ab-
breviation from receptive language) subscale repre-
sent receptive language, the vocabulary that a child 
understands, even if he or she does not always use 
it. A  high score on the RL subscale might be indi-
rect evidence of a high capacity of working memo-
ry. Results on the EL (abbreviation from expressive 
language) subscale are indicative of the ability to re-
trieve from long-term memory, to activate and pro-
duce words describing given objects and the ability 
to complete sentences using appropriate words in 
the correct grammatical form. A high score on the EL 
scale is evidence of high competence in recalling and 
producing words from working memory as well as 
a practical knowledge of grammatical rules and the 
ability to apply them.

The test consists of 90 tasks, divided into four 
sub-tests. Subtests 1 and 3 assess receptive language, 
while subtests 2 and 4 assess expressive language. 
The content of the task and all instructions are read 
aloud to the child. There is no time limit for the test, 
but it usually takes about 20-30 minutes to complete. 
As a result we obtain scores for each of the subtests 
(S1, S2, S3, S4), as well on the two subscales, recep-
tive language (RL = S1 + S3) and expressive language  
(EL = S2 + S4), and finally an overall score (OS).

Subtest 1, “Categories”, consists of 6 sets of words, 
each of which is described by one keyword. The child 
has to assess whether a given word belongs to the 
category.

The subtest involves 6 thematic categories: clothes, 
body parts, animal names, offices, emotions and state 
symbols. In Subtest 2, “Pictures”, the task is to name 
26 stimuli presented in pictures. They can depict peo-
ple, animals, things and food. Subtest 3, “Synonyms”, 
requires the child to produce a synonym for a pre-
sented word (the child can choose from 3 possible 
answers). The subtest consists of 15 word-stimuli to 

choose synonyms for. Subtest 4, “Storytelling”, in-
volves a story that is read to the child. The story has 
13 gaps, and the child needs to fill each gap with an 
appropriate word. The person reading the story paus-
es each time there is a gap; they can ask a  leading 
question. The words produced by the child as an an-
swer need to be in correct grammatical form.

The intelligence levels of the participants were 
controlled for using Raven’s Coloured Progressive 
Matrices (CPM), adapted to Polish by Szustrowa and 
Jaworowska (2003).

Results

Before making the between-group comparisons of 
communication and language skills, the groups were 
compared in terms of intellectual development (CPM 
results). Mean and standard deviations of the results 
of each group are presented in Table 2.

The Kruskal-Wallis test for independent samples 
revealed differences in intelligence levels between 
the groups (H = 9.18, p = .037). Multiple pairwise 
comparisons revealed differences between S/ASD 
and C groups, HF/ASD and C, as well as S/DS and C.  
However, after the required level of significance was 
corrected for the number of comparisons, those dif-
ferences turned out to be statistically insignificant.

The descriptive statistics of the analysed variables 
– indices calculated on the basis of the TSD test for 
S/ASD, HF/ASD, S/DS and C groups – are presented 
in Table 3.

The analysis of kurtosis and skewness of distri-
bution parameters, histogram analysis and the Sha-
piro-Wilk and Kolmogorov-Smirnov tests revealed 
that the distribution of values of the S1, S2, S4 and 
EL variables deviates from the normal distribution 
in all of the investigated groups. Therefore further 
between-group analyses were carried out using 
the Kruskal-Wallis test for independent variables. 
Graphical representation of results obtained for each 
of the TSD subtests for S/ASD, HF/ASD, S/DS and C 
groups is presented in Figure 1. The statistics of the 
Kruskal-Wallis test for S1, S2, S3, S4, RL, EL and OS 
scores are presented in Table 4.

Table 2

Descriptive statistics of the results of Raven’s Coloured 
Progressive Matrices test

Group M SD

S/ASD 20.33 4.82

HF/ASD 21.21 4.74

S/DS 19.63 4.14

C 24.12 4.94
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As shown in Table 4, differences between groups 
occurred in all of the TSD sub-tests, except for S4. Mul-
tiple pairwise comparisons were used in order to assess 
which groups differed from one another (Table 5).

Significant differences between high functioning 
children diagnosed with autism (HF/ASD) and typi-
cally developing siblings of children with DS as well 
as siblings of typically developing children (S/DS and 
C) were revealed for the results of subtest 1 (S1 vari-
able). In all of the cases, the children from the HF/ASD 
group scored lower than the remaining groups. Addi-

tionally, HF/ASD children scored lower than C chil-
dren on the S2 and S3 subtests. Differences were found 
for the sums of S1 and S3 scores (RL variable) between 
the HF/ASD and the C as well as S/ASD groups (dif-
ferences were observed in the same direction as in the 
previously listed comparisons). Children from the HF/
ASD group significantly differed from the children 
from the C group in terms of the overall score (OS) for 
the TSD test, as well as the sum of scores for S2 and S4 
(EL variable). No differences were observed between 
the scores obtained by groups for the S4 subtest.

Table 3

Descriptive statistics of the TDS test

Variable Group M Me SD min max

S1

S/ASD 25.50 26.50 4.47 11 31

HF/ASD 21.82 20.50 4.91 14 33

S/DS 24.13 13.84 3.72 19 29

C 25.19 25.50 4.99 14 34

S2

S/ASD 16.21 17.00 4.42 5 23

HF/ASD 14.00 13.50 4.36 5 24

S/DS 16.25 15.50 2.44 14 20

C 17.27 18.00 5.39 0 24

S3

S/ASD 8.33 9.00 3.69 0 15

HF/ASD 6.50 6.50 2.78 1 13

S/DS 8.88 10.00 3.09 4 12

C 9.54 10.00 3.61 3 15

S4

S/ASD 7.17 7.00 2.73 0 11

HF/ASD 6.50 6.50 3.06 1 12

S/DS 7.75 8.00 1.58 5 10

C 8.31 9.00 2.33 3 13

RL

S/ASD 33.83 34.50 7.45 11 46

HF/ASD 28.32 28.00 7.00 15 42

S/DS 33.00 32.00 5.71 24 40

C 34.73 34.00 7.60 23 46

EL

S/ASD 23.38 24.50 6.39 5 33

HF/ASD 20.50 21.00 6.65 8 34

S/DS 24.00 23.50 3.30 19 29

C 25.58 28.00 7.00 6 35

OS
S/ASD 57.21 61.00 12.69 24 79

HF/ASD 48.82 46.00 12.60 23 76

S/DS 57.00 54.50 7.52 48 69

C 60.31 60.50 13.41 37 81
Note. RL – receptive language (S1 + S3), EL – expressive language (S2 + S4), OS – overall score (S1 + S2 + S3 + S4), S1, S2, S3, S4 – 
TDS subtest 1, 2, 3, 4
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An analysis of individual overall TSD scores for 
each of the participants was also performed. Chil-
dren whose overall score was 2 SD below the manu-
al average for the given age were then selected. The 
analysis was carried out on results previously re-cal-

culated to sten scores (average = 5.50, SD = 2.00). 
Among all of the subjects, only two children in the 
HF/ASD group fulfilled that criterion. No scores be-
low the manual average were noted in the remaining 
groups.

Figure 1. The plots represent the distribution of S1, 
S2, S3, S4, RL, EL, SO variables in S/ASD, HF/ASD, 
S/DS and C groups. The º symbol indicates unusual 
values, away from the 25. (75.) percentile by more 
than 1.50 of the interquartile value (IQR).
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Finally, it was verified whether there was a cor-
relation between age and level of linguistic skills 
(TSD overall score) for all of the subjects together. 
The Pearson correlation analysis revealed that such 
a relationship exists (r = .48, p < .001).

Discussion

Language and communication deficits are among the 
most important characteristics of autism spectrum 
disorders. They are of a  broad and diverse nature 
that includes both verbal and non-verbal commu-
nication (Tager-Flusberg, Paul, & Lord, 2005). Many 
researchers confirm that difficulties in these areas 
are also present among the relatives of individuals 

with by autism. These can be related to: the practi-
cal use of language (Ben-Yizhak et al., 2011; Bolton 
et al., 1994; Bishop et al., 2004; Landa et al., 1992; 
Losh, Childres, Lam, & Piven, 2008; Folstein et al., 
1999; Ruser et al., 2007), syntax (Bishop et al., 2006), 
reading and understanding (Piven & Palmer, 1997), 
as well as general communication skills (Bishop  
et al., 2004; Ruser et al., 2007; Wheelwright, Auyeung, 
Allison, & Baron-Cohen, 2010; Whitehouse, Barry,  
& Bishop, 2007). However, research is not conclusive, 
and some studies do not confirm the existence of lan-
guage or communication deficits among the relatives 
of individuals with ASD (Folstein et al., 1999; Pilow
sky et al., 2003; Schmidt et al., 2008).

It should be stressed that most of the research is 
concerned either with infants and children of up to 

Table 4

Comparison of distributions of S1, S2, S3, S4, RL, EL and OS variables in the S/ASD, HF/ASD, S/DS  
and C groups (results of the Kruskal-Wallis test for independent variables; N = 86)

Group Variables H df p

S/ASD
(n = 24)
HF/ASD
(n = 28)

S/DS (n = 8)
C (n = 26)

S1 10.69 3 .014

S2 8.95 3 .030

S3 11.07 3 .011

S4 5.93 3 .115

RL 12.01 3 .007

EL 9.10 3 .028

OS 10.24 3 .017

Note. n – sample size, df – degrees of freedom, p – significance level. Statistically significant (p < .05) results in bold.

Table 5

Multiple pairwise comparisons for S1, S2, S3, S4, RL, EL and OS variables. Only statistically significant (p < .05) 
results are presented

Variables
 Group 1

(Mean rank) 
vs.

Group 2
(Mean rank)

Test statistic SD Significance

S1
HF/ASD (31.34) vs. C (49.38) –18.05 6.79 .047

HF/ASD (31.34) vs. S/ASD (51.63) 20.29 6.93 .021 

S2 HF/ASD (32.68) vs. C (52.52) –19.84 6.78 .021

S3 HF/ASD (31.43) vs. C (53.10) –21.67 6.78 .008

RL
HF/ASD (30.23) vs. S/ASD (49.54) 19.31 6.94 .032

HF/ASD (30.23) vs. C (51.35) –21.11 6.79 .011

EL HF/ASD (33.09) vs. C (53.48) –20.39 6.79 .016

OS HF/ASD (31.38) vs. C (51.67) –20.30 6.80 .017
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3 years of age or individuals in a broad spectrum of 
ages. Very little of the available data relates solely to 
pre-schoolers. The hereby presented study is an at-
tempt to verify the levels of language and communica-
tion skills among pre-schoolers, in particular siblings 
of individuals diagnosed with ASD. Children aged  
4 years and 6 months – 6 years and 11 months took 
part in the study. This age group was chosen due, in 
part, to the dynamic nature of the development of lan-
guage competence in this period of childhood and also 
due to the low number of publications concerned with 
BAP in this age range. We analysed receptive language 
as well as expressive language. Both of these areas are 
crucial to effective communication using language, 
and thus the proper decoding and generation of in-
formation (Koć-Januchta, 2013). The overall levels of 
linguistic skills that consist of receptive language and 
expressive language were also assessed. The controls 
involved groups of children who have siblings with DS 
as well as children whose siblings develop typically. In 
order to complete the spectrum of potential differenc-
es a group of high functioning children with autism 
was also included.

The results suggest an absence of differences in 
terms of both expressive language and receptive lan-
guage between the siblings of ASD children and the 
siblings of children with DS or typically developing 
children. In terms of receptive language (which in-
cludes known vocabulary) as well as in terms of the 
overall communication skills, siblings of children 
with ASD scored higher than high functioning chil-
dren with autism. The latter group differed signifi-
cantly from the remaining groups in terms of skills 
associated with expressive language, receptive lan-
guage and in overall levels of language and commu-
nication competences. The results are in line with 
current knowledge about the linguistic functioning of 
children with autism spectrum disorders (Elsabbagh  
& Johnson, 2007; Lai, Lombardo, & Baron-Cohen, 
2014; Levy, Mandell, & Schultz, 2009).

Summing up this part of the study, one can con-
clude that, in light of the results, pre-school siblings 
of children with autism do not exhibit significant 
deficits in the area of the measured communication 
and language skills. Characteristics of broader au-
tism phenotype related to the area of the assessed 
skills were not observed in this group.

The presented results correspond to some of the 
previous research on communication and language 
skills among siblings of children with autism. One 
example of this is the data gathered by Szatmari et 
al. (1993), who did not observe differences in com-
munication and social skills among siblings of chil-
dren with ASD. Folstein et al. (1999) also did not find 
significant discrepancies in terms of language skills 
(including reading, spelling and pragmatic use of 
language) between siblings of children with ASD and 
siblings of children with DS. A  study by Pilowsky  

et al. (2003) revealed similar levels of language skills 
among siblings of children with ASD and siblings 
of children with intellectual disabilities of unknown 
aetiology. In another publication, these researchers 
likewise reported similar levels of neurocognitive 
functioning in these groups (Pilowsky, Yirmiya, 
Gross-Tsur, & Shalev, 2007). However, it needs to be 
added that whereas Ben-Yizhak et al. (2011) report-
ed no differences between the siblings of pre-school 
children with ASD and the control group in terms 
of ability to read and school achievements, they did 
observe difficulties with pragmatic use of language 
among siblings of children with ASD.

Nevertheless, a  body of research has confirmed 
the occurrence of communication and language defi-
cits among siblings of individuals with ASD. Gam-
liel, Yirmiya, Jaffe, Manor, and Sigman (2009) indi-
cated that 40% of siblings of children with ASD aged 
7 have linguistic and cognitive problems. The team 
of Chuthapisith (2007) observed delays in linguistic 
development in some siblings of children with ASD. 
Additionally, Bishop et al. (2006) reported that such 
children have difficulties with syntax. There are data 
indicating deficits in fluency of speech in that group 
(Hughes, Plumet, & Leboyer, 1999), problems with 
reading and spelling (Fombonne, Bolton, Prior, Jor-
dan, & Rutter, 1997) and lower overall levels of com-
munication skills (Bolton et al., 1994).

The discrepancies in the results of research to 
date might be due to the fact that BAP is present 
only in a  fraction of relatives of individuals with 
ASD (Gerdts & Bernier, 2011). If the sample size is 
small (as in the present study), such people might 
not be included. The ability to discriminate between 
subgroups of relatives of individuals with ASD ex-
hibiting features of BAP (BAP+) and those with no 
such symptoms (BAP–) would allow for a  better 
assessment of language skills in the BAP+ group, 
especially interesting in the context of research on 
the genetics of autism. However, it cannot be ruled 
out that with regard to the variables assessed among 
pre-school children from the HR group such difficul-
ties do not occur and they do not comprise (at that 
age) an element of BAP.

The current study revealed a correlation between 
the age of the examined children (ranging between  
4 years and 6 months and 6 years and 11 months) 
and their language skills. The correlation calculated 
for the entire sample was moderately strong (r = .48). 
It seems necessary to include the age of subjects in 
further analyses. The pre-school period is a time of 
important developmental changes, which might be 
characterised by a different dynamic in children from 
the ASD risk group than in children from families 
bearing no such risk. The age range of children in-
cluded in this study was quite broad, which might 
have hindered the collection of more valuable infor-
mation.
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Conclusions

The current study supports the view that there are 
no differences in language and communication skills 
among siblings of children with ASD. It is however im-
portant to stress that the small number of children in 
each group was a significant limitation for this project 
and the sample is not representative of the population. 
The presented results, therefore, need to be interpret-
ed with caution and treated as preliminary data only. 
Relating the presented variables to other elements of 
functioning of children whose siblings are affected 
with ASD may complement the presented information 
about the development of this group of children.
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Endnotes

1 Abbreviation from the original name in Polish: Test 
Słownikowy dla Dzieci.
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