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Abstract: Williams Syndrome (WMS) and Autism Spectrum Disorder (ASD) are neuro-developmental
disorders associated with distinct social phenotypes. Infant and young children associated with these two
disorders provided evidence of developmental delay. This paper attempts on analyzing the extent of
convergence and divergence of the behaviours in WMS and the symptoms of ASD. Features of diagnosis and
characteristics, as well as developmental achievements in these two disorders will also be addressed further.
Moreover, in depth discussion and comparison on a humber of aspects including; intellectual ability, visual-
spatial skills, language and communication, social interaction and emotion detection, in regards to both
disorders will be dealt in detail throughout the rest of this paper.

INTRODUCTION
Williams Syndrome

Children with Supra-Valvular Aortic Stenosis (SVAS) were referred to as Williams Syndrome (WMS), coined
by Williams and colleague in the early 1960s (William & Campbell, 1960). These children were characterized
with several physical appearances, which consist of medial flare of the eyebrows, lacy stellate (star-burst)
pattern of the irises, flat nasal bridge with a bulbous tip and ante-verted nares. Their facial look is often
described by the founder as elfin or ‘pixielike’ and symptoms of mental retardation were also reported (William
& Campbell, 1960). Interestingly, similar characteristics were found in a study conducted by Beuren and
colleague (1962). In their study, they identified another set of feature in which the children have hypoplastic
teeth despite full lower lip with a wide smile, and small chin (Beuren, Apitz & Harmjanz, 1962).

They are also characterized as being very friendly and active. For example, von Arnim and Engel
(1964) described individuals with WMS as showing a very good rapport with anyone they meet and easily
involved in the conversation with their communication partner. They were able to establish interpersonal
contacts within a few minutes time. Those being identified with WMS seems like very curious of getting to
know each without any worries even with strangers. Kaplan et al. (2001) had listed four characteristics that have
elicited the most interest which are the individual’s social relationships, activity level, anxiety level, and sleep
problems. The most consistent outcomes have been reported is that the children with WMS are highly interested
in social interactions and very empathic.

In some cases, other personality characteristics appeared to be such as hyperactivity, impulsivity and
low frustration tolerance (Tomc, Williamson & Pauli, 1990). Therefore, it may cause problems with social
interactions. Along these lines of reasoning, researchers have found that individuals with WMS have difficulty
in understanding other’s beliefs or points of view, which may contribute to some of their social difficulties.
Individuals with WMS are also reported to present low 1Q levels (Mervis, Morris, Bertrand & Robinson (1999).
Despite the case, their cognitive functioning including vocabulary knowledge, face processing, and auditory rote
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memory remains intact (Bellugi et al., 1992; Mervis et al., 2000). Interestingly, when compared with other
atypical groups (eg. Down syndrome or non-specific mental retardation) that matches their mental age, subjects
with WMS were reported to gain significantly higher scores on cognitive abilities (Wang, 1996).

WMS is thought to be due to genetic mutation. Studies revealed that the mutation occurs at the long
arm of Chromosome 7. Elastin gene, which is located at the aforementioned chromosome, is micro-deleted in
the case of WMS. This deletion often results in severe physical abnormalities including; cardiovascular
complications, elevated blood calcium levels, sensitive hearing and high blood pressure, failure to thrive in
infancy, abnormal sensitivity to certain classes of sounds (hyperacusis) (Ewart et al.,1993), and moderate to
severe learning difficulties (Plissart & Fryns, 1999). In a study conducted by Paul et al. (2000) an estimate of 1
in 20,000 live births suffered WMS and nearly all cases resulted from de novo deletion events in the genetic
material.

Autism Spectrum Disorder

Above paragraphs had described briefly on WS and its characteristic. Accordingly, this paper will explain some
aspect to be known about ASD before further discussion. Autism is relatively diverse, and to define it properly
is rather subjective. Children with ASD are described as without any obvious physical signs and biological
markers (Frith, 2003). However, despite the lack of the previously mentioned characteristics, it is very similar to
WMS in terms of mental retardation or learning disability. The developmental approach of cognitive theory
referred to as the mind-blindness hypothesis explains the underlying features of autism. This theory proposes
that, children with ASD have missing their intuitive ability to understand other people’s thoughts and mental
state (Baron-Cohen, 1995). In fact, previous study assumed that ASD as resemblance to an adulthood mental
disorders named schizophrenia (Wing & Gould, 1979). However, since a question arises about the children who
are diagnosed with schizophrenia before puberty, therefore it remains debated.

Despite numerous studies on ASD, the aetiology remains unknown. However, genetic and
environmental factors are thought to play important roles in the development of ASD. Environmental factors
including complication during pregnancy and birth often contributes to fetal abnormalities that present in
children with ASD (Frith, 2003). Children suffered with ASD frequently presented with brain damage in
comparison to normal individuals. Viral infection and immunization disorders were also thought to cause ASD
however these factors are trivial. In terms of the genetic factor, Rutter and Folstein (1977) reported that
approximately 90 percent of concordance was found in identical twins for milder forms of autism. In addition,
Rutter (2000) reported that 3 to 6 percent the risk of second child being affected in family that has more than
one child with ASD.

Originally referred by Kanner (1943) and Asperger (1944), ASD relates to a fundamental biological
disturbance that is present from birth. Both authorities found some fascinating features of these children that
seemed they have disturbance to establish normal relationships with the peers. A child with ASD is more
interested in the world of objects rather than peers and people around them. Indeed, autistic loneliness, desire for
sameness and islets of ability serve as a reference point for features of classic autism (Kanners , 1943). Unlike
other typical developing children, Abbe Pierre-Josseph noticed that children with ASD are lack of imaginative
play. This deviant characteristic was realized since 1800 towards a boy called Victor (Lane, 1976). All the
findings come into logical conclusion that children with ASD appeared to be difficult to participate normally
with other people and their surroundings thus, lead to disturbance in social integration.

Children with ASD were initially thought to be deaf. This premise was brought up given the lack of
responsiveness to other people’s voice. However, it was realized that these children were actually reacted
unusually towards certain sound (Rapin & Allen, 1987). Children suffered with ASD are monotonously
repetitious in all their performance just like as it was when they utter verbally. Besides that, communication
impairment such as delayed speech production was also observed in ASD children (Bauman, 1999). While
children with hearing impairment communicate through signs, gestures and facial expressions, children with
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ASD tended not to do so. Nevertheless, despite their handicap, these children exhibited unexpected outstanding
achievements. These children have an excellent memory and often skilled in music and drawings (Happe 1999).

Using standard diagnostic handbooks, Chakrabarti and Fombonne (2001) showed a huge increase of
prevalence approximately 60 per 10 000 of the population with ASD. The increasing prevalence is probably due
to greater awareness of autism that meant for more cases looking forward to be diagnosed. Equally important,
the increment of the prevalence accordingly reflected by varies definition of autism itself across professional in
different countries. Recently, the diagnostic criterion of ASD is described in Diagnostic and Statistical Manual
(DSM) (American Psychiatric Association, 2000). In the same way with classical features of autism, it was
decided by American Psychiatric Association (APA) (2000), children must at least meet with two out three
criteria, which include qualitative impairment in reciprocal social interaction, qualitative impairment in verbal
and non-verbal communication relative to developmental level. Also, they must be a markedly restricted
repertoire of activities and interests appropriate to developmental level. These criteria have been collectively
accepted worldwide for ASD diagnosis and to the benefit of research purposes and clinical practice (Hill & Frith
2003). The following paragraphs will discuss issues that concern with converging aspects in both WMS and
ASD.

Overlapping behavioral symptoms in Williams Syndrome and Autism Spectrum Disorder

There are numerous studies that indicate the similarities of WMS and ASD. Symptomology patterns for instance,
especially unusual perception and sensitivity towards sound and noise, were found to be overlapped in children
diagnosed with ASD and WMS (Levithin et al., 2005). The similarity in terms of genome analysis also has been
discussed in years back (Berg et al., 2007). Another study conducted by Lincoln et al. (2002) showed patients
with WMS exhibit inability to rapidly shift attention, a characteristic similar to adults with autism and cerebellar
lesion patients. In this study, three main tasks were conducted mainly on visual and auditory focus, as well as
shifting attention. However, due to individual differences in terms of their cerebellar vermis size, a much longer
time was needed to allow them to shift their attention to match the performance present by individuals with
ASD. Despite interesting findings, several limitations were found including small number of patients combined
with issues concerning age groups. Further study with more parameters could be conducted to get much
concrete results.

Additionally, mental retardation or learning disability is found to be frequently associated with both
ASD and WMS. Chakrabarti and Fombone (2001) reported that 25% to 40% of patients with ASD have an 1Q
under 70. Other report showed approximately 25% of children with WMS to have learning disability while the
remaining displays unlimited 1Qs and adaptive behavior quotient consistent with mental retardation (Mervis and
Klein-Tasman 2000). However, the exact average cut of point of 1Q levels in both disorders varies upon time as
they might present in different degree of cognitive ability in each of the disorder. In fact, some of the evidence
unlikely would affect the percentage obtained when some of the assessment ware not conducted using the
standardized test.

Furthermore, unique ability usually called as savant abilities were known to occur in both disorders.
For example, children with ASD displayed extra-ordinary skills in areas of music, arts, and mathematics. As
mentioned by Frith and Hill (2003), at least 10% of the autistic population to be present with these set of skills.
Similarly individuals with WMS exhibited cognitive strength in music and arts. It is thought that certain areas of
the brain are ‘preserved’ so as to influence their musical abilities (Lenhoff, Perales and Hickok 2001). This
finding is supported in a study conducted by Schlaug, Jancke, Huang, and Steinmetz (1995). They revealed that
the left planumtemporale (an auditory-related structure) is relatively enlarged in musicians. This correlates with
their preliminary findings on brain structures of individuals with WMS. In years back the issues were less
concerned about and investigated. Studies on ASD and WMS have redirected towards focusing on the cause and
symptoms of the impairment for further intervention, rather than assessing their gifted talents. The reason being
was, each individual have different distinct ability therefore it might be difficult for researchers to study and
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generalize the entire population. Nowadays, with the development of technology and advanced instruments, this
topic has given much attention.

Through Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2000), Lincoln et al. (2007)
assessed the specific features commonly associated with ASD that may be observed in young children with
WMS. The criteria comprise of communication, social interaction, restricted and repetitive behavior as well as
both functional and imaginative play. This study suggests ADOS discriminated the groups of both disorders by
the indicator of gesture and quality of social trend (Lincoln et al., 2007). Despite several disabilities in
communication, children with WMS were found to engage with others more frequently given the appealing
nature of social interaction in-comparison to ASD children. However, apart from the large differences has been
noticed, the researchers have to admit that there are still coexisting symptoms and behaviours to occur in
children with WMS upon those with ASD.

The development of language and speech

In spite of the overlapping behavioral symptoms, there were divergent patterns known in terms of linguistic
abilities between children with WMS and ASD. The idea that language is an intact ability in children with WMS
was consistently questioned when research demonstrated linguistic abilities were evenly balanced with general
cognitive functioning in WMS. However, with mental age-matched across these groups of disorder, it was
significantly proves that children with ASD often demonstrating limited and difficulties of speech and language
in contrast to children with WMS. Children with WMS, who usually present language delay in early childhood,
appear to be good in their verbal performance rather than 1Q performance (Edgin, Pennington & Mervis, 2010).
Generally, these children have the capacity of vocabulary approximately equal to normal developing children. In
a study conducted by Bellugi et al. (2000) where the general cognitive functioning and non-verbal ability of
children with WMS were comparatively evaluated, strong linguistic ability were found in them. Similar results
were obtained when a much larger sample were used (Karmiloff-Smith et al. (2003). In spite of the remarkable
abilities showed, however in the set of conversation these children seem to have problem in understanding the
full meaning of the topic discussed. Opposite to WMS, individual with ASD that to be known with language
delay has shown better 1Q’s performance than their verbal performance. The following paragraph will discuss
into greater extend on language ability between the two disorders in term of lexical development.

When compared with normal developing children, ASD and WMS children exhibited delayed
achievements especially in finding their first and combining words. Up to 20% of children with ASD were
reported to show language loss (Lord et al. 2004). Unlike delayed onset of first words by the majority of
children with other disorders, children with ASD displayed deviant type of lexical growth (Berg, 2007). On the
other hand, children with WMS presented pattern of vocabulary growth comparable to normal developing
children at early ages (Lord et al. 2004). Intriguingly, these children have language skills greater than nonverbal
skills when compared to children with Specific Language Impairment (SLI). Study conducted by Mervis (2004)
demonstrated higher score ratings for language items than non-language items in toddlers with WMS.

In term of morphosyntactic abilities, children with WMS showed different trends with the one display
by children with autism or even children with specific language impairment (SLI). Even though the
morphological aspect was normally developed after the onset, the grammatical morphology seems to be delayed
in children with WMS (Mervis et al., 1995). However, their findings suggested that delayed on grammatical
morphology among individuals with WMS will not remain as it gradually improve and changing over the time.
Unlike WMS, children with ASD and SLI may or may not acquire similar trend given the deviant pattern of
their overall language acquisitions. For example, Roberts, Rice, and Tager—Flusberg (2000) have reported that
children with ASD and SLI usually possess poor grammatical performance. They also found that, the most
common errors made by these children were the omission of the finiteness marker. Although, over 90% of the
time, children with ASD and SLI were able to produce other finiteness morpheme correctly, they are still
struggling to elicit past tense and singular verbs of third person. Though this is the case, children with WMS
presented different types of grammatical error.
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In the study conducted by Zukowski (2004) more complex morphosyntactic skills had been
investigated towards children with WMS. Similar pattern of errors made by typical developing children at early
ages were observed in WMS samples. However, Zukowski (2004) had ignored the sentence samples by children
WMS that contains relative clauses and negative questions. Such sentence productions were known to be
difficult to comprehend by children with WMS. Albeit the fact that these studies did not make direct comparison
between the two disorders, it somehow illustrates the different potential from each disorder in terms of morpho-
syntactic skills. Additionally, it can be presumed that children with WMS are better (technically similar to
typical developing children) in this area as compared to children with ASD.

The other convergent element in language ability to be discussed is speech fluency. The pattern of
speech fluency identified among individuals with WMS is always the most essential criteria that inclusively
used to compare with other neuro-developmental disorders. Due to the fact that only a small number of those
with ASD have intact in speech production, it was less concern to investigate the ability of the speech fluency
among the population. However, we will able to predict the outcomes implies from the study on other groups
with neuro-developmental disorders. Rossi, Moretti-Ferreira and Giacheti (2007) revealed the speech fluency
profiles in WMS. Result showed that the frequency of word repetitions in the WMS was higher than typically
developing groups. Using the conversational data from two groups that mental age-matched, they suggested that
there might be correlation between the difference levels and pathway of lexical-semantic and syntactic access of
the children with WMS to the occurrence of the disfluency. Their suggestion is highly acceptable because
children with WMS were already known to have different way on the language acquisition process. Similarly,
the occurrence of disfluency among children with ASD might also indicate the different rate and frequency as
they too present with deviant pattern of language acquisition. Other language element that correlates with the
pattern of speech fluency which needs to be considered by the researcher is phonological development, as it is
crucial to the profile of speech production and fluency.

Another aspect of language and linguistic abilities seems to be equally important to be discussed
between the two disorders is pragmatic. This issue is probably not attracting much attention compared to other
non-pragmatic counterparts could be due to some reasons; firstly, the reluctance of children with ASD to
interact with people around them is a well-known fact. Secondly, it is widely accepted that pragmatic
impairments are the defining feature of ASD, rather than being a secondary result of the language impairment in
contrast with children with other atypical disorders (Lord & Paul, 1997). However, it is necessary to be included
in this essay in order to evaluate the potential between WMS and ASD. As described by many researchers, these
pragmatic deficits include limited range of expressive language acts, for instance conversational and narrative
skills (Tager—Flusberg & Sullivan ,1995). On the contrary, children with WMS have greater differences with
ASD in terms of building rapport and engaging in conversation. That was indirectly presumed that pragmatic
deficits were not a big concern to be included in the list of their impairment. However, from my own experience
I have noticed that children with WMS did not response and react correctly to the topic being discussed. This is
in agreement with the findings from Paul & Cohen (1984) that these children lack the ability to understand the
perspective of another person that they are communicating with. Further research needs to be carried out to
clarify this matter.

The development of social interaction and emotional detection

Relating back to the previous topic, children with WMS characterized are as being excessively social and
talkative, which is the opposite of individuals with ASD. According to, Riby and Hancock (2008), we need to
give an equal focus to the social deficits that are associated with autism as much as what had been given to
understand the implications of atypical social preferences in WMS. Their statement itself clearly describes
convergent potential between these two disorders. Using the social scene picture as a stimulus items, Riby and
Hancock (2008) obtained the results through eye-tracking procedure. Individuals with ASD were more
interested with the body and background from the image given while those with WMS spent more time looking
at the face. The ways both individuals with ASD and WMS present their view onto social interest were different
depending on how they perceived and interpreted the social occurrences.
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Despites the better performance on social interest among individuals with WMS, some of them was
also associated with difficulties in social interaction. This issue was brought by Lincoln et al. (2007) as they
noticed that some individuals with WMS showed one or two characteristics that enlisted for ASD. However, the
occurred only in very small numbers among them, therefore this cannot be represented for the whole population.
In fact, individuals with WMS are observed to be working hard to enhance their social performance and putting
extra effort to interact with people around them, unlike those with ASD. Apparently, they are best described as
having deficit in terms of seeking for attention compared with ASD that has always been oblivious towards
others.

Another concern related to the earlier issue discussed is the ability to recognize and identify emotional
state of facial expression. In their study, Lacroix et al. (2009) indicated that there was no difference between
groups of WMS and ASD on the emotion matching and labeling tasks. It was shown that both children with
WMS and ASD children have the same ability of labeling and matching emotions in facial expression without
any verbal content. This result was similar to typically developing children. However, their findings was less
concern in discussing the feedback when response to gender —based face processing to recognize and identify
emotional state of facial expression. Indeed, in years back, Gagliardi et al. (2003) had found the convergent
potential between the two disorders relating to this viewpoint. They used a naming task with participant in both
group. Although one of the results was in line with Lacroix et al. (2009), interestingly the second result revealed
that individuals with WMS provided correct response on gender-based face processing, significantly opposed to
the group with ASD. The researchers described that lack of attention to faces present by individuals with ASD
leads to the inability to response correctly. Their ideas can be considered logical if we relate to eye-tracking
tasks describe by Riby and Hancock (2008). In fact, if it happens to be variation in the outcome upon one or two
of them with WMS, it was probably associated with interference of their overtly sociable behavior as described
by Bellugi et al. (1994).

What follow is an analysis of fear problem which has been identified on most children with
developmental disabilities particularly in children with WMS and ASD. Many sort of fear are perceived mainly
as a natural occurrence among those children. Some element of fear being reported decreases gradually through
years while others remain the same. In fact, different rate of fear has been discovers in each disorders.
Interestingly, though an individual with WMS are known to be highly sociable, they are more fearful compare to
other atypical groups such as Down Syndrom, Prader Willi Syndrome and even Autism Spectrum Disorder
(Dykens & Rosner, 1999). However, it was not that simpler to make the conclusion. One possible comparison
that can be made is an analysis on several factors of the fears. Dyken (2003) revealed the fact that the highest
frequently fears in children with WMS is fearful of injury and animals. It was opposite with children with ASD
as fearful on animal become the least compare to other factors such as situational phobias or medical fears
(Evans et al., 2005). Albeit the fact that these findings did not reveals simultaneously, it somehow implies the
different from each disorders in terms of fear components. Agreed with both authorities, this particular aspect of
fearfulness were predictably in correlation with individually behaviour symptoms. With deeper information such
as diagnostic specificity and life experience, perhaps further research will making make more cohesive
comparison and outcomes on this topic.

The potential of visual processing

Besides the divergent issues in language and communication development, as well as social performance, a
different potential in perspective of visual processing between the two disorders was also observed. In fact, this
topic is seen to be associated with others convergent issues that has been discussed earlier. In some reviews,
researchers assumed that one possible explanation that an individual with WMS different from those with ASD
is the ability on visual perception. The rationale for this is that almost individuals with WMS are associated with
visual sensory problems particularly the stereoscopic perception. However, Atkinson et al. (2000) opposed the
idea and stressed that there is no significant correlation between sensory visual problems as a cause to visual
processing problems in individuals with WMS. The issue remains in debate until relevant findings with
comparable evidence on neurophysiological perspectives are highlighted. When conducting a study towards
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eight adults on each group of WMS and ASD, Grice et al. (2001) identified different patterns of occilatory brain
activities. The procedure involves face orientation detection. The result was obtained through
electroencephalographic (EEG) signals which are recorded and measured as event-related potential (ERP). Even
though, researchers did not found any specific difference in terms of face detection, they however have analysed
successfully the difference of the y burst pattern from the neuroimaging data that underlies deviant visual
processing between WMS and ASD.

The differences on overall visual processing among them might be continually related to the visual-
spatial in particularly. It has been described by Bryson et al. (2004) that visual-spatial is operated by neural
structure that allow a person to develop visual attention to an object in certain location. Study by Riby and
Hancock (2009) found the different outcomes between ASD and WMS. Both groups have dissimilar target
items to be concern onto the stimulant images provided. While all participants were individually matched to
chronological age (CA) and non-verbal ability (NV), the results showed that group with ASD spend longer time
looking at the background or body area and less time looking at faces when stimulant picture was given, which
is contradicted with responses showed by individual in group of WMS. They suggested that the deviance
respective social phenotypes and sociocognitive abilities, affect on difference characteristic of the gaze
behaviours between the WMS and ASD. However, in my views it is also possible to explain their findings in
relation to the actual visual-spatial ability of ASD that to be known as different from WMS or other typical
developing children. As confirmed by Paul et al. (2002), individuals with WMS have spatial deficits that affect
on the poor performances during location matching task. Another study towards group of ASD revealed that,
these population demonstrated better performance at identifying the orientation of simple and luminance-
defined gratings rather than the complex one (Dowell & Wallace, 2009).

CONCLUSION

In summary, it has to be admitted that children with Williams Syndrome demonstrated some common
character of Autism Spectrum Disorder and so of in vice versa. In early developing research, they found a lot of
similarity in both disorders when concern on three general behavior such as language and communication, social
interaction and intellectual ability. In fact, both children with WMS and ASD were associated with individually
savant abilities that made them unique and special. However, the existence diagnostic test published and
updating across year has narrowing the broad criteria of the disorder into groups and discriminate the
overlapping criteria on both disorders. It have been proven divergent results appears in these two disorders when
study investigated in detail in area of language and linguistic (including lexical capacity, morpho-syntax, speech
fluency and pragmatic), socio emotion (including the study of eye-tracking, visual processing and emotion of
facial expression) and intellectual ability related to 1Q performance and learning ability. Both disorders were
dissociated with evidence exposed from the advancement in genetic and neuro-science technology, as well as
related psychological assessment and test.
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