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Purpose of review

Since the last review of Williams syndrome in Current Opinion (2001) there have been many advances in
knowledge about the cognitive, social and psychological impairments that characterize the disorder. The
present review focuses on current research in these areas.

Recent findings

Williams syndrome is associated with a wide range of cognitive, linguistic, social and other difficulties.
When young, these deficits may appear relatively mild – for example, many children are highly sociable
and talkative – but with age the impact of these difficulties becomes more evident. Thus, inappropriate
social behaviours can significantly increase the risk of social exclusion and vulnerability to abuse. Their
superficially good speech can lead to educational and other services failing to understand the true extent of
impairments or the need for specialist support. Mental health problems, especially related to anxiety, often
become an increasing challenge from adolescence onwards.

Summary

The core difficulties associated with Williams syndrome have a cascading effect on many areas of
development over time. However, specialist provision is rare and intervention trials are almost nonexistent.
Longitudinal research is needed to identify factors associated with cognitive, social and emotional problems
and to develop more effective ways of minimizing and treating difficulties.
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INTRODUCTION

Williams syndrome is a rare genetic disorder, esti-
mated to affect between 1 in 7500 and 1 in 20 000
live births, caused by a hemizygous sporadic micro-
deletion of 26–28 genes on chromosome 7q11.23.
Although the physical phenotype is remarkably
consistent across the world [1], there are variations
in behavioural phenotype and brain structure/func-
tion [2]. The condition typically results in deletion
of one copy of the Elastin gene and elastin deficiency
is associated with many of the characteristic physi-
cal features, including cardiovascular disease, con-
nective tissue abnormalities and the distinguishing
facial physiognomy. Other problems include infan-
tile hypercalcaemia, renal tract abnormalities, gas-
trointestinal problems, strabismus, short stature,
sensory processing impairments (especially hyper-
sensitivity to sounds) and premature ageing [3

&&

].
Williams syndrome is also associated with cognitive,
language and social impairments and behavioural
rs Kluwer Health, Inc. All rights rese
and emotional problems, and difficulties in these
latter domains are the focus of the present review.
COGNITIVE ABILITIES AND STYLES OF
LEARNING

The majority of individuals with Williams syndrome
has mild to moderate intellectual disability [intelli-
gence quotient (IQ) 30–70], with verbal IQ generally
being higher than nonverbal. There are no apparent
rved. www.co-psychiatry.com
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KEY POINTS

� Although the sociability of young children with
Williams syndrome is often considered a positive asset,
lack of understanding of social situations can lead to
problems of social rejection, abuse or victimization as
they grow older.

� The superficially good expressive language of
individuals with Williams syndrome often gives a very
misleading impression of their true level of capacity
and may result in their being deprived of
appropriate support.

� Mental health problems, especially anxiety, present
major difficulties for many individuals but research on
how best to treat psychiatric disorders is very limited.

� Despite the many cognitive, social, emotional and
behavioural problems associated with Williams
syndrome there is a lack of research on interventions
that might help to minimize the impact of these
difficulties on daily life.

Neurodevelopmental disorders
sex differences in IQ [3
&&

] and scores remain relatively
stable over time [4

&&

], although the discrepancy
between verbal and nonverbal skills may increase
with age. Current research confirms earlier findings
on profiles of relative strengths and weaknesses. Thus,
there tend to be particular difficulties in visuo-spatial
skills (visuo-spatial learning and construction ability,
visuo-spatialmemoryand visualdiscrimination), sen-
sorymotor processing and executive function (behav-
ioural inhibition and planning ability) [5

&

]. There are
also attentional difficulties, which may be connected
with the auditory hyper-responsiveness and distract-
ibility that is characteristic of Williams syndrome [6].
In contrast, many individuals show relative strengths
in verbal short-term memory and language. Musical
ability is another skill associated with Williams syn-
drome and this, too, may be related to heightened
auditory sensitivity. However, a systematic review of
musical ability in Williams syndrome [7

&&

] suggests
that musical aptitude is highly variable and strengths
tend to be related more to a heightened interest and
emotional responsiveness to music rather than for-
mal musical skills.

Recent studies have also begun to identify dif-
ferent styles of learning in Williams syndrome. For
example, learning by elementary school children
was enhanced if they were allowed delays between
tasks to consolidate memory and learning [8

&

] The
performance of young adults on a visuo-motor com-
puter task was significantly improved if participants
first observed someone else completing the task
rather than learning by trial and error [9

&

]. Difficul-
ties with tasks that involved remembering the
2 www.co-psychiatry.com
location of a reward could also be minimized if
adults were required to perform a fixed motor
response to obtain the reward [10].
ADAPTIVE BEHAVIOUR

A recent systematic review [11
&&

] confirms that adap-
tive function in Williams syndrome is significantly
lower than among same age peers. No consistent
sex differences were identified but domain profiles
varied with age. Thus, among children and adoles-
cents, scores for socialization and communication
tended to be higher than scores on the personal/daily
living skills domain. For adults, scores tended to be
highest for socialization and lowest for communica-
tion. However, there is some inconsistency among
studies with respect to domain profiles as well as
heterogeneity within samples [12]. The reported rela-
tionship between IQ and adaptive behaviour also
varied between studies. In some, IQ scores were higher
than adaptive behaviour scores; in others, adaptive
behaviour scores were higher, and in others there was
no difference. Similarly, although some studies sug-
gested that adaptive behaviour improves with age,
others reportedstabilityand others a decline [4

&&

,11
&&

].
LANGUAGE

Although language is considered a relative strength
in Williams syndrome, language profiles are typi-
cally very uneven. In general, receptive language is
more delayed than expressive or written language,
whereas social-pragmatic use of language is particu-
larly impaired compared with lexical, phonological,
syntactical and morphological skills. Findings also
vary according to the ages of the samples studied
[13,14]. For example, over time, morphological
errors tend to become more evident [15] and the
gap between expressive and receptive language may
increase [16

&

,17
&&

]. With age, some individuals
become poorer at taking the listener’s knowledge
into account and they have continuing difficulties
in monitoring their output and organization of
discourse [18]. As in many other developmental
disorders, poorer pragmatic language in Williams
syndrome is associated with greater impairments in
social functioning and higher levels of behavioural
disturbance [19

&&

]. Moreover, the relatively good
expressive skills of many individuals can give a very
misleading impression of their true level of under-
standing, or capability in other domains.
SOCIAL FUNCTIONING

The highly social nature of young children with
Williams syndrome is one of their most positive
Volume 32 � Number 00 � Month 2018
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traits and across the age-span the condition is char-
acterized by an intense drive for social interaction
[20

&

]; a desire to form affectionate bonds with others
[21

&

], and increased empathy [22
&

]. However, under-
standing of the ‘rules’ governing social interactions
is often significantly impaired. Moreover, deficits in
social cognition, and the discrepancy between social
understanding and the desire for social contact,
tend to increase with age. Older children and adults
have difficulties making and sustaining friendships
and frequently experience peer rejection, social vic-
timization, bullying and abuse [23

&

,24
&

]. The social
vulnerability of people with Williams syndrome also
tends to increase with age and greater indepen-
dence. In one study, over 80% of young American
adults with Williams syndrome were reported to use
the Internet daily, mostly without supervision [25

&

].
However, they were poor at recognizing the poten-
tial dangers of online networking; they shared large
amounts of identifiable information, and often took
risks such as giving out bank details or agreeing to
meet with strangers [20

&

,25
&

]. Poor social under-
standing is also evident in experimental studies.
For example, compared with typically developing
peers, children with Williams syndrome had diffi-
culties identifying story characters’ concealed inten-
tions and thoughts, and were more likely to want
to befriend a character who had been revealed as
having negative motives [26

&

].
Social-cognitive mechanisms

The ability to understand others’ mental states is
essential for successful social interactions and diffi-
culties in Theory of Mind are often proposed as
underlying the social-pragmatic deficits in Williams
syndrome. Although young children with Williams
syndrome perform relatively well on tasks of emo-
tional understanding, they were poorer than same-
age peers on false belief tasks [27

&

,28
&

]. Visually
presented ToM tasks also seem to be particularly
challenging, suggesting that difficulties processing
basic social-perceptual cues may affect social under-
standing [29

&

,30
&

]. For example, preschoolers with
Williams syndrome were able to follow a partner’s
gaze toward an object of interest, but they looked at
that object for less time than typical peers [31

&

],
indicating that they may lack understanding of
the meaning of their partner’s gaze.
Biological mechanisms

Hypersociability in Williams syndrome is also attrib-
uted to various biological mechanisms. These
include a common polymorphism within the GTF2I
gene (General transcription factor II-I), which is
0951-7367 Copyright � 2018 Wolters Kluwer Health, Inc. All rights rese
found within the Williams syndrome microdeletion
and is associated with decreased threat-related
amygdala reactivity in response to social stimuli
[32

&&

,33
&

]. Reduced GTF2I expression or activity,
leading to oxytocin dysregulation, may also be asso-
ciated with the high sociability and empathy, and
low social anxiety found in Williams syndrome
[34

&&

,35
&

]. It has also been proposed that hypersoci-
ability in Williams syndrome may be linked to a
paternally imprinted gene bias to GTF21 expression,
whereby individuals seek increased attention and
psychological resources from others, although this
theory requires confirmation [34

&&

].
IMPLICATIONS FOR INTERVENTION

Despite many studies on cognitive, language and
social profiles in Williams syndrome, there is a lack
of research on interventions or on ways of minimiz-
ing problems. Although it is suggested [35

&

] that
better understanding of the strengths and difficul-
ties associated with Williams syndrome could help
to improve educational provision and social inclu-
sion, there is little evidence of ’syndrome-specific’
adaptations to teaching in schools. Children with
Williams syndrome are less likely to be placed in
mainstream school than children with autism or
Down syndrome, and access to inclusive education
decreases further from junior to secondary school
[36

&

]. The majority of children with Williams syn-
drome are also reported by parents to have no
additional specialist educational provision (for
speech, learning, physical or mental health difficul-
ties) [37]. Nevertheless, the studies reviewed here
suggest a number of potential strategies to enhance
learning. Eye-tracking experiments with Williams
syndrome toddlers [31

&

] indicate that they attend
more to novel than repetitive stimuli and also that
those who respond most to new stimuli have better
developed social skills. The same research group
[30

&

,38
&&

] highlights similarities in social-cognition
difficulties between Williams syndrome and autism
spectrum disorders (ASD) and proposes that many of
the social-cognitive interventions developed for
young children with ASD might have similar bene-
fits for those with Williams syndrome. In the class-
room, providing shorter lessons with more frequent
breaks could help to improve memory, consolidate
learning, avoid fatigue and optimize performance
[8

&

]. Task performance in older children and adults
could be enhanced by active demonstration of cor-
rect responses, rather than learning by trial and error
[9

&

], and/or by teaching specific rules to achieve
success [10]. It is also suggested [5

&

] that early inter-
vention to improve functional visual and motor
skills could improve adaptive behaviour and social
rved. www.co-psychiatry.com 3
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integration more generally. Other authors have
highlighted the need for more research into how
the affinity for music in Williams syndrome might
be better utilized to improve motivation and atten-
tion and reinforce learning [7

&&

].
With respect to language, there are no substan-

tive, controlled trials of interventions that might
help to improve conversational skills [16

&

,18]. Even
in special schools, many children with Williams
syndrome do not receive additional speech and
language therapy [36

&

] possibly because their appar-
ently good expressive skills lead to an assumption
that no specialist language input is required. How-
ever, one small scale, noncontrolled study [17

&&

]
found that even a very brief intervention appeared
to improve young people’s narrative discourse and
conversation.

Developing interventions to reduce social vul-
nerability, together with education and guidance,
from an early age, about ‘stranger danger’ are also
essential [20

&

,25
&

,39
&

]. It is becoming increasingly
important, too, to develop programmes that teach
Internet safety. Improving ToM skills by focusing on
children’s emotional awareness, using explicit
instructions and working with teachers and parents
in natural contexts may help to optimize social
competence and understanding [28

&

]. Social skills
groups, too, could potentially benefit young people
with Williams syndrome but to date there has been
no systematic evaluation of their effectiveness.
However, a brief social education programme for
adults with Williams syndrome was reported to lead
to improvements in social knowledge [24

&

].
MENTAL HEALTH

Many studies confirm the high risk of behavioural
and emotional problems in Williams syndrome
[3

&&

]. Among young children, attentional problems
are the most frequent difficulties reported by
parents and teachers [39

&

]. Externalizing problems
(oppositionality and aggression) and internalizing
problems (anxiety and withdrawal) are also com-
mon [39

&

,41
&

,42
&

], although rates of self-injurious
behaviours are lower than in other genetic disorders
[43]. A significant minority of children shows autis-
tic-type disorders (social communication deficits,
stereotyped and repetitive behaviours) [40,44

&

]. By
far the most commonly reported mental health
problem in Williams syndrome, however, is anxiety.
A systematic review [45

&

] calculated that overall
prevalence for anxiety disorder was 48%, with spe-
cific phobias (39%) and generalized anxiety disorder
(10%) the main subtypes. Individuals with Williams
syndrome had a four-fold increased risk of anxiety
compared with individuals with heterogeneous
4 www.co-psychiatry.com
intellectual disability and were at an elevated risk
relative to the general population.

Most of these studies involve children or young
adults and there is little research on trajectories of
mental health over time. Existing studies examining
changes with age are contradictory and indicate
considerable variation [46

&&

,47
&

,48]. A recent case
study describes major depressive disorders and
psychotic features in three adults with Williams
syndrome, but there is no research on the overall
prevalence of such disorders. There is also very little
empirical evidence on how best to treat psychotic
symptoms in this population [49

&

].
Mechanisms associated with mental health
problems in Williams syndrome

Research on factors associated with mental health
problems in Williams syndrome has demonstrated a
strong link between anxiety and impaired social
functioning [50

&

]. Studies also suggest that poor
understanding of language and executive function-
ing deficits (in inhibition, attention and emotional
control) are associated with increased anxiety
[47

&

,48]. Hyperacusis, too, may play a significant
role [51

&&

]. Another potential mechanism, which
has been increasingly linked with anxiety in both
the general population and autism, is intolerance of
uncertainty (IoU), a cognitive bias in which people
negatively interpret uncertain events or situations
[52]. A questionnaire-based study [51

&&

] of adole-
scents and adults with Williams syndrome found
that both IoU and sensory hypersensitivity were
significant predictors of anxiety severity, but with
IoU seeming to play a more dominant role.

Although all these studies are important in iden-
tifying possible mechanisms underlying mental
health problems in Williams syndrome, data are
not based on direct assessments of psychological
functioning. Moreover, the causal direction of the
potential associations identified has yet to be ascer-
tained. And, most importantly, there are currently
no studies of the clinical implications of these
findings for improving treatment, or prevention
of anxiety in Williams syndrome.
RESEARCH LIMITATIONS

In most studies included in this review, samples are
very small and often heterogeneous with respect to
age and intellectual ability. Data tend to be based on
indirect measures (questionnaires, self or parental
reports, or analogue studies) rather than direct
assessments, and there is almost no research on
the lives of older adults or on trajectories of devel-
opment from child through adulthood. There is also
Volume 32 � Number 00 � Month 2018
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relatively little research comparing the impairments
in social cognition identified in Williams syndrome
with other conditions, such as autism, in which
similar deficits are present [53]. Greater focus on
the similarities and differences between these con-
ditions could provide more insight into the mecha-
nisms underlying social or cognitive deficits, as well
as having implications for possible interventions
[30

&

,38
&&

]. Finally, although several studies included
in this review allude to the potential value of their
findings for treatment, the lack of intervention
studies is the greatest limitation of current research.
CONCLUSION

D’Souza and Karmiloff-Smith [54
&&

] propose that the
genetic deletion in Williams syndrome affects basic
level processes that have cascading effects on vari-
ous domains over time. Lowered functional connec-
tivity in significant brain networks may also affect
subsequent information integration and cognition
[55

&&

]. The present review confirms that many of the
characteristics associated with Williams syndrome
in childhood (enhanced sociability and expressive
language) may later have a negative impact, as
development in these domains becomes increas-
ingly asynchronous with development in other
areas. There now needs to be much greater focus
on interventions to reduce social-communication
difficulties and prevent them from becoming signif-
icant barriers to social inclusion in adolescence and
adulthood. This requires:
(1)
0951
longitudinal research to identify early risk fac-
tors associated with later psychosocial and emo-
tional problems,
(2)
 exploration of how the specific strengths of
individuals with Williams syndrome might be
used to moderate their difficulties in other areas,
(3)
 detailed examination of the relationships
between multiple domains rather than targeting
specific impairments, and
(4)
 investigating the benefits of therapies found to
be effective in other conditions (such as autism)
for improving social-communication and emo-
tional problems in Williams syndrome.
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functioning in Williams syndrome. Suggests that while cognitive scores remain
relatively stable over time, standard scores for adaptive behaviours tend to
decrease. Findings highlight the potential importance of intervention programmes
to enhance daily living skills.
5.
&

Wuang YP, Tsai HY. Sensorimotor and visual perceptual functioning in
school-aged children with Williams syndrome. J Intellect Disabil Res 2017;
61:348–362.

Findings indicate the need for interventions that focus on improving functional
sensorimotor skills, which, in turn, could increase participation in age-appropriate
activities.
6. Jacobs M, Dykens EM, Key AP. Attentional rather than sensory differences

characterize auditory processing in Williams syndrome. Brain Cogn 2018;
121:24–37.

7.
&&

Thakur D, Martens M, Smith DS, Roth EA. Williams syndrome and music: a
systematic integrative review. Front Psychol 2018; 9:2203.

Comprehensive review of studies of musical ability in Williams syndrome. Presents
evidence that musical prowess in Williams syndrome is sometimes overstated but
that, nevertheless, the characteristic affinity with music could be utilized more
effectively to enhance functioning in other areas.
8.
&

Ashworth A, Hill CM, Karmiloff-Smith A, Dimitriou D. A cross-syndrome
study of the differential effects of sleep on declarative memory consolidation
in children with neurodevelopmental disorders. Dev Sci 2017; 20:
e12383.

Highlights the potential importance of allowing rest and breaks between tasks for
improving learning by children with Williams syndrome.
9.
&

Foti F, Menghini D, Alfieri P, et al. Learning by observation and learning by
doing in Down and Williams syndromes. Dev Sci 2018; 21:e12642.

Results indicated that, unlike young adults with Down syndrome, individuals with
Williams syndrome benefitted more from observational learning than learning by
trial and error. This has implications for teaching/intervention.
10. Bostelmann M, Fragnière E, Costanzo F, et al. Dissociation of spatial

memory systems in Williams syndrome. Hippocampus 2017; 27:
1192–1203.

11.
&&

Brawn G, Porter M. Adaptive functioning in Williams Syndrome: a systematic
review. Int J Disabil Dev Ed 2018; 65:123–147.

Review of 24 studies of adaptive functioning in young people with Williams
syndrome; focuses on change in adaptive ability with age; profiles of adaptive
behaviour and relationship with overall cognitive ability and the potential influence
of environmental factors. Conclusions are limited by inconsistent findings across
studies and variability in samples and study design. However, authors highlight the
importance of interventions to enhance adaptive skills and their potential for
enhancing social inclusion.
12. Kirchner RM, Martens MA, Andridge RR. Adaptive behavior and development

of infants and toddlers with Williams syndrome. Front Psychol 2016;
7:598.

13. Alfieri P, Menghini D, Marotta L, et al. A comparison between linguistic skills
and socio-communicative abilities in Williams syndrome. J Intellect Disabil
Res 2017; 61:866–876.

14. Perovic A, Wexler K. Teasing apart explanations of a developmental delay in
binding: experimental evidence from the comparison of SLI and Williams
syndrome. Language Acquisition 2018; 25:24–38.

15. Diez-Itza E, Martı́nez V, Pérez V, Fernández-Urquiza M. Explicit oral narrative
intervention for students with Williams syndrome. Front Psychol 2018;
8:2337; doi.org/10.3389/fpsyg.2017.02337.
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16.
&

Van Den Heuvel E, Manders E, Swillen A, Zink I. Developmental trajectories of
structural and pragmatic language skills in school-aged children with Williams
syndrome. J Intellect Disabil Res 2016; 60:903–919.

Short-term follow-up (18–24 months) of conversational ability in young children
with Williams syndrome. Findings suggest that difficulties in pragmatic language
(in particular, taking account of the listener’s knowledge) become more evident
with age.
17.
&&

Diez-Itza E, Martı́nez V, Pérez V, Fernández-Urquiza M. Explicit oral narrative
intervention for students with Williams syndrome. Front Psychol 2018;
8:2337.

One of very few intervention studies. Sample size is very small (n¼8) but the
results indicate that even a short, nonintensive programme (4�20 min sessions
over 1 month) using verbal scaffolding, modelling, visual support and other
strategies had a significant impact on participants’ conversational and narrative
ability.
18. Van Den Heuvel E, Botting N, et al. Developmental course of conversational

behaviour of children with 22q11. 2 deletion syndrome and Williams syn-
drome. First Language 2017; 37:583–611.

19.
&&

Rossi NF, Giacheti CM. Association between speech–language, general
cognitive functioning and behaviour problems in individuals with Williams
syndrome. J Intellect Disabil Res 2017; 61:707–718.

This is the first study to examine associations between behavioural problems and
speech and language abilities in children with Williams syndrome. The study found
that receptive language was negatively correlated with social impairments, ag-
gression and overall behavioural problems, indicating poorer language abilities
may be a risk factor for behavioural problems.
20.
&

Riby DM, Ridley E, Lough E, Hanley M. Social vulnerability in Williams
syndrome: a tendency to approach strangers. Int Rev Res Dev Disabil
2017; 52:175–199; Academic Press.

Overview of the social difficulties of individuals with Williams syndrome illustrated
with a case study of an adult with Williams syndrome. A useful and accessible
introduction to Williams syndrome for researchers and clinicians.
21.
&

Ng R, Järvinen A, Bellugi U. Toward a deeper characterization of the social
phenotype of Williams syndrome: the association between personality and
social drive. Res Dev Disabil 2014; 35:1838–1849.

Study explores why ‘typically developing’ (TD) individuals and those with Williams
syndrome seek out social contact. Individuals with Williams syndrome are more
likely to seek out social contact to form affectionate bonds; TD individuals are more
likely to desire social influence.
22.
&

Plesa Skwerer D, Tager-Flusberg H. Empathic responsiveness and helping
behaviours in young children with Williams syndrome. J Intellect Disabil Res
2016; 60:1010–1019.

Highlights the importance of examining dissociations between social-affective
responsivity and social decision-making across genetic syndromes. Although
showing greater empathy than TD children, empathy was not associated with
pro-social helping behaviour in Williams syndrome.
23.
&

Fisher MH, Lough E, Griffin MM, Lane LA. Experiences of bullying for
individuals with Williams syndrome. J Mental Health Res Intellect Disabil
2017; 10:108–125.

This is the first study to ask individuals with Williams syndrome to describe their
own experiences of bullying; provides novel insights into the potential of a self-
advocacy approach to help reduce bullying in Williams syndrome.
24.
&

Fisher MH, Morin L. Addressing social skills deficits in adults with Williams
syndrome. Res Dev Disabil 2017; 71:77–87.

This study is important as a first step toward developing a social skills intervention
specifically for Williams syndrome.
25.
&

Lough E, Fisher MH. Internet use and online safety in adults with Williams
syndrome. J Intellect Disabil Res 2016; 60:1020–1030.

Findings raise awareness of online vulnerability of adults with Williams syndrome
and highlight the need for targeted interventions around Internet safety.
26.
&

Weisman O, Feldman R, Burg-Malki M, et al. Comparing the broad socio-
cognitive profile of youth with Williams syndrome and 22q11. 2 deletion
syndrome. J Intellect Disabil Res 2017; 61:1083–1093.

Compares children with Williams syndrome and 22q11.2 deletion syndrome on a
battery of socio-cognitive assessments. Results indicate a unique profile of
strengths and weaknesses and highlight implications for syndrome-specific inter-
ventions.
27.
&

Ibernon L, Touchet C, Pochon R. Emotion recognition as a real strength in
Williams Syndrome: evidence from a dynamic nonverbal task. Front Psychol
2018; 9:463.

Study assessing emotional recognition in Williams syndrome using a nonverbal
protocol. Findings suggest that individuals with Williams syndrome showed
strengths in ER in comparison to Down syndrome and TD participants.
28.
&

Campos R, Martı́nez-Castilla P, Sotillo M. False belief attribution in children
with Williams syndrome: the answer is in the emotion. J Intellect Disabil Res
2017; 61:1003–1010.

Implicit understanding of false belief was demonstrated by children with Williams
syndrome despite poor performance on explicit false belief tasks. Findings indicate
that children may have specific impairments in representational redescription,
which may be a target for intervention.
29.
&

Morel A, Peyroux E, Leleu A, et al. Overview of social cognitive dysfunctions in
rare developmental syndromes with psychiatric phenotype. Front Pediatr
2018; 6:102. doi: 10.3389/fped.2018.00102.

A comprehensive review of social-cognitive abilities across genetic syndromes.
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30.
&

Vivanti G, Fanning PA, Hocking DR, et al. Social attention, joint attention and
sustained attention in autism spectrum disorder and Williams syndrome:
convergences and divergences. J Autism Dev Disord 2017; 47:1866–1877.

Results suggest overlapping difficulties in social, joint and sustained attention in
young children with ASD and Williams syndrome; however, unlike previous
research found normative social attention in Williams syndrome, which needs
further investigation.
31.
&

Vivanti G, Hocking DR, Fanning PA, et al. Attention to novelty versus
repetition: contrasting habituation profiles in Autism and Williams syndrome.
Dev Cogn Neurosci 2018; 29:54–60.

Contrary to previous research, results suggest that preschoolers with Williams
syndrome habituated to social stimuli in a similar way to TD controls; however,
children who were slower to habituate had poorer social skills. Findings have
potential for identifying which children with Williams syndrome may have greater
difficulties with social situations.
32.
&&

Swartz JR, Waller R, Bogdan R, et al. A common polymorphism in a Williams
syndrome gene predicts amygdala reactivity and extraversion in healthy
adults. Biol Psychiatry 2017; 81:203–210.

Important study for understanding the neurobiological mechanisms of social
anxiety and the cognitive and behavioural phenotype of Williams syndrome. The
influence of GTF2I variation on sociability may be mediated by reduced threat-
related reactivity in the amygdala.
33.
&

Schweiger JI, Meyer-Lindenberg A. Common variation in the GTF2I gene: a
promising neurogenetic mechanism for affiliative drive and social anxiety. Biol
Psychiatry 2017; 81:175–176.

Authors propose that hypersociability in Williams syndrome is linked to a paternally
imprinted gene bias to GTF2I expression, whereby individuals seek increased
attention and psychological resources from others. However, theory requires
further work and confirmation.
34.
&&

Crespi BJ, Procyshyn TL. Williams syndrome deletions and duplications:
genetic windows to understanding anxiety, sociality, autism, and schizophre-
nia. Neurosci Biobehav Rev 2017; 79:14–26.

This review synthesizes neurocognitive research in Williams syndrome and de-
monstrates how elevated oxytocin because of variations in GTF2I expression may
give rise to the neurocognitive features of Williams syndrome. This review is
significant in that it provides an integrative model to guide further research in
Williams syndrome, drawing on kinship theory.
35.
&

Procyshyn TL, Spence J, Read S, et al. The Williams syndrome prosociality
gene GTF2I mediates oxytocin reactivity and social anxiety in a healthy
population. Biol Lett 2017; 13:20170051.

This study has implications for understanding the neurobiological mechanisms of
social anxiety across populations and proposes that sociability in Williams syn-
drome may be underpinned by oxytocin dysregulation.
36.
&

Palikara O, Ashworth M, Van Herwegen J. Addressing the educational needs
of children with Williams syndrome: a rather neglected area of research. J
Autism Dev Disord 2018; 48:3256–3259.

This brief article highlights the lack of specialist educational provision for children
with Williams syndrome as well as the lack of evidence-based educational
interventions.
37. Van Herwegen J, Ashworth M, Palikara O. Parental views on special educa-

tional needs provision: cross-syndrome comparisons in Williams syndrome,
Down syndrome, and Autism spectrum disorders. Res Dev Disabil 2018;
80:102–111.

38.
&&

Vivanti G, Hamner T, Lee NR. Neurodevelopmental disorders affecting
sociability: recent research advances and future directions in Autism spec-
trum disorder and Williams syndrome. Curr Neurol Neurosci Rep 2018;
18:94.

Useful review comparing the social phenotypes of individuals with autism and
those with Williams syndrome. The authors suggest that a focus on the similarities
and differences between these two conditions could shed light on underlying
causes and possible interventions.
39.
&

Klein-Tasman BP, Lee K. Problem behaviour and psychosocial functioning in
young children with Williams syndrome: parent and teacher perspectives.
J Intellect Disabil Res 2017; 61:853–865.

A study of behavioural difficulties in young children with Williams syndrome
suggesting that teachers may report a higher number of internalizing and externa-
lizing problems than parents.
40. Klein-Tasman BP, van der Fluit F, Mervis CB. Autism spectrum symptomatol-

ogy in children with Williams syndrome who have phrase speech or fluent
language. J Autism Dev Disord 2018; 48:3037–3050.

41.
&

Dror C, Sinai A, Gothelf D. Medical, cognitive, and psychiatric characteristics
in a large Israeli cohort of individuals with Williams syndrome. Isr Med Assoc J
2018; 20:373–378.

This nationwide cohort identified a link between attention-deficit hyperactivity
disorder risk and phonophobia, indicating this association and further risk factors
require examination.
42.
&

Osório AA, Rossi NF, Gonçalves ÓF, et al. Psychopathology and behavior
problems in children and adolescents with Williams syndrome: distinctive
relationships with cognition. Child Neuropsychol 2017; 23:631–641.

Higher IQ scores were significantly associated with lower externalizing problems in
children and lower internalizing symptoms in adolescents, suggesting that age may
be an important factor to consider when assessing behavioural problems.
43. Huisman S, Mulder P, Kuijk J, et al. Self-injurious behavior. Neurosci Biobehav

Rev 2018; 84:483–481.
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44.
&

Royston R, Oliver C, Moss J, et al. Brief report: repetitive behaviour profiles in
Williams syndrome: cross syndrome comparisons with Prader–Willi and
Down syndromes. J Autism Dev Disord 2018; 48:326–331.

The first study to conduct a fine-grained analysis of profiles of repetitive behaviour
in adults with Williams syndrome, identifying many similarities with adults with
Prader–Willi and Down syndromes.
45.
&

Royston R, Howlin P, Waite J, Oliver C. Anxiety disorders in Williams syndrome
contrasted with intellectual disability and the general population: a systematic
review and meta-analysis. J Autism Dev Disord 2017; 47:3765–3777.

A meta-analytical review providing pooled prevalence estimates of anxiety disorders in
Williams syndrome; findings highlight the elevated risk of anxiety in Williamssyndrome
compared with individuals with intellectual disability and the general population.
46.
&&

Ng-Cordell E, Hanley M, Kelly A, Riby DM. Anxiety in Williams syndrome: the
role of social behaviour, executive functions and change over time. J Autism
Dev Disord 2018; 48:796–808.

A 4-year follow-up study describing considerable variability in changes in anxiety
over time. Findings suggest that individual differences play a key role in anxiety
persistence and identify executive functioning deficits, specifically shifting atten-
tion, as a significant predictor of anxiety. The study also provides evidence that
relationships between social functioning and anxiety may be mediated by executive
functioning impairments.
47.
&

Ng R, Bellugi U, Trauner D. Associations between social functioning, ADHD
symptomatology, and emotion functioning in children with Autism spectrum
disorder and Williams syndrome. Pediatr Neurol 2018; 79:69–71.

Although social functioning partially mediates attentional difficulties with internaliz-
ing symptoms in neurotypical individuals, this is not the case for individuals with
Williams syndrome, suggesting differing mechanisms.
48. Ng R, Bellugi U, Trauner D. Social functioning mediates ADHD symptomatology and

mental health functioning in neurotypical children versus children with Autism
spectrum disorder or Williams syndrome. Neurology 2018; 90(15 Supplement).

49.
&

Valdes F, Keary CJ, Mullett JE, et al. Brief report: major depressive disorder
with psychotic features in Williams syndrome: a case series. J Autism Dev
Disord 2018; 48:947–952.

Three cases of depression with psychotic features described. Outcomes were
variable but all individuals responded to combination of antipsychotic and anti-
depressant medication.
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50.
&

Riby DM, Hanley M, Kirk H, et al. The interplay between anxiety and social
functioning in Williams syndrome. J Autism Dev Disord 2014; 44:
1220–1229.

Individuals scoring higher for anxiety showed more severe social
dysfunction, indicating sociability may be a vulnerability factor for anxiety devel-
opment.
51.
&&

Uljarević M, Labuschagne I, Bobin R, et al. Brief report: the impact
of sensory hypersensitivity and intolerance of uncertainty on anxiety
in Williams syndrome. J Autism Dev Disord 2018; 48:3958–3964.

This is the first study to examine and identify an association between an
IoU and anxiety in children and adults with Williams syndrome. The results
indicated that the relationship was mediated by sensory hypersensitivity,
similar to findings in ASD and highlighting an important focus of future
research.
52. Dugas MJ, Hedayati M, Karavidas A, et al. Intolerance of uncertainty and

information processing: evidence of biased recall and interpretations. Cogn
Ther Res 2005; 29:57–70.

53. Del Cole CG, Caetano SC, Ribeiro W, Jackowski AP. Adolescent adaptive
behavior profiles in Williams–Beuren syndrome, Down syndrome, and autism
spectrum disorder. Child Adolesc Psychiatry Ment Health 2017; 11:40. doi:
10.1186/s13034-017-0177-0.

54.
&&

D’Souza H, Karmiloff-Smith A. Neurodevelopmental disorders. Wiley Inter-
discip Rev Cogn Sci 2017; 8:e1398.

Review examining the impact of choice of theoretical approach on
research direction and subsequent findings. The authors promote an
approach based on neuroconstructivism to investigate the skills and deficits
that characterize Williams syndrome, and highlight the importance of the
interactions and cascading effects of basic level deficits on longer term
outcome.
55.
&&

Gagliardi C, Arrigoni F, Nordio A, et al. A different brain: anomalies of
functional and structural connections in Williams syndrome. Front Neurol
2018; 9:721.

Participants with Williams syndrome presented with altered functional connectivity
in many significant brain regions, suggesting an ‘altered’ wiring of the brain
which may be linked to the atypical behavioural phenotype exhibited in Williams
syndrome.
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