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Abstract

Background: Williams-Beuren Syndrome (WBS) is a genetic disorder caused by the deletion of multiples
genes of long arm of chromosome 7 (region 7q11-23), which causes behavioral and intellectual disability.
For the effectiveness of educational inclusion of these children, multidisciplinary approaches are needed
to guide teachers and parents. Aim: to describe the behavioral, cognitive and language profiles and to
identify autistic behavior in a group of children and adolescents with WBS. Method: 10 children and
adolescents with WBS, aged 5 to 16 years, and 10 children and adolescents with typical development,
matched by gender and age. Instruments used for assessment were: Nonverbal Intelligence Test (Leiter-
R); Child Behavior Checklist (CBCL/1%-5; CBCL/6-18); Language Exam (TIPITI) and the Autism
Screening Questionnaire (ASQ). Results: the group with WBS presented a greater number of behavioral
changes with more inattention and social problems. Regarding the Leiter-R scale the intelligence scores
were below the average for age (67.8 points) in WBS. The control group (CG) scored into the average
(101.2). The group with WBS presented discrepancy in the morphosyntactic structure as well as an
increased number of echolalia in the subtests of TIPITI, when compared to the CG. Conclusion: based on
the behavioral and cognitive problems found in individuals with WBS, the need for a multidisciplinary
follow-up focused on cognitive stimulation and behavior control is confirmed, due to the interference of
these characteristics in learning abilities.

Key Words: Williams Syndrome; Intelligence; Behavior; Language.

Resumo

Tema: a Sindrome de Williams-Beuren (SWB) € uma aneusomia segmentar devido a delegcdo de maltiplos
genes no brago longo do cromossomo 7 (regido 7g11-23) associada a alteracBes comportamentais e
cognitivas. Para que a inclusdo escolar dessas criangas seja eficaz sdo necessarias abordagens
multidisciplinares que orientem professores e pais. Objetivo: descrever o perfil comportamental, cognitivo
e de linguagem e identificar comportamentos autisticos em um grupo de criangas e adolescentes com
SWB. Método: 10 criancas e adolescentes com diagnéstico clinico e/ou citogenético-molecular de SWB
na faixa de 5 a 16 anos, e 10 criangas e adolescentes com desenvolvimento tipico, pareados por sexo e
idade. Instrumentos utilizados: Teste de Inteligéncia N&o Verbal (Leiter-R); Inventario de Comportamentos
para Criancas e Adolescentes - Child Behavior Checklist (CBCL/1%2-5; CBCL/6-18); Exame de Linguagem
(TIPITI) e o Autism Screening Questionaire (ASQ). Resultados: o grupo com SWB demonstrou alteragoes
comportamentais do tipo desatencéo e problemas sociais em comparagdo com o grupo controle (GC). Na
escala Leiter-R os escores de inteligéncia dos participantes com SWB foram abaixo da média para a idade
(67,8 pontos) em comparacéo ao GC (101,2). O ASQ identificou um participante com comportamentos
autisticos. O grupo com a sindrome apresentou defasagem na estruturagdo no nivel morfossintatico e
elevado ndmero de respostas ecolalicas nas provas do TIPITI, quando comparados ao GC. Conclusdo: em
funcéo dos problemas comportamentais e cognitivos encontrados nos participantes com SWB confirma-
se a necessidade de um acompanhamento multidisciplinar focado na estimulagéo cognitiva e controle
comportamental, devido a interferéncia destas caracteristicas na escolarizagao.

Palavras-Chave: Sindrome de Williams; Inteligéncia; Comportamento; Linguagem.
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Introduction

The Williams-Beuren syndrome (WBS) is a
segmental aneusomia due to hemizygous deletion
of multiple continuous genes on the long arm of
chromosome 7 (7q11.23) 1-3. Its incidence is between
1:20,000 and 1:50,000 of liveborn children 3 and its
prevalence is higher than 1:7,500 liveborn 4/5 with
low familiar recurrencel.

A cognitive and behavioral phenotype of WBS
is described as characterized by varying degrees
of intellectual disability, deficits in visuospatial
skills and executive functions (working memory and
planning), specific language skills and better
performance in expressive language than in the
receptive, syntactic-pragmatic alterations,
structural and functional linguistic limitations that
vary according to the level of intellectual disability,
namely the use of clichés, sound effects, intonation
features, echolalia and pauses that affect
communication and speech, hypersociability,
enthusiasm, empathy in social relationships,
generalized anxiety disorder, phobias and attention
deficit disorder and hyperactivity 5-14.

Due to the necessity of inclusion of children
and adolescents with WBS in regular education
classrooms, assessments to assist the service of
educators, families and other caregivers are
necessary. The expansion of the behavioral
phenotype characterization of these children is
aimed. Further research is still necessary as this
topic has received relatively little attention in
Brazilian studies 15-18. Therefore, the current study
aimed to assess indicators of cognitive and
language skills in order to describe the behavioral
profile and to analyze autistic behaviors in a group
of children and adolescents with WBS.

Method

Ten children and adolescents with clinical and
genetic diagnosis of WBS between 5 and 16 years
of age and, as a control group (CG), ten children
and adolescents with typical development, matched
by age and gender participated in the study. The
diagnosis was confirmed by a geneticist either
through molecular cytogenetic examination report
with confirmation of hemizygous deletion on
chromosome 7(7q11.23) or through clinical report
with evaluation for the syndrome. Patients were
selected from the Genetics Department of the
Children's Institute, Medical School, University of
Sao Paulo (Instituto da Crianga da Faculdade de
Medicina da Universidade de S&o Paulo). The
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research was approved by the Ethics in Research
Committee of the Presbyterian University
Mackenzie (Universidade Presbiteriana Mackenzie)
under CEP/UPM number 1027/02/2008 and CAAE
004.0.272.000-08. The instruments used for data
collection were:

1. Leiter-R nonverbal intelligence test (Leiter
International Performance Scale - Revised) 19: it
assesses nonverbal intelligence skills including
reasoning, visualization, memory and attention. The
Leiter-R consists of 20 tests, grouped into two
batteries: View/Reasoning, Attention/Memory. In
this study, two tests of the battery View/Reasoning
(Sequential Order and Repeated Patterns) were
applied. These tests generate scores of Fluid
Intelligence.

2. Brazilian version of the Autism Screening
Questionnaire (ASQ) - Behavior and Social
Communication Questionnaire. The ASQ is used
to trace Global Developmental Disorders and/or
Pervasive Developmental Disorders. It evaluates
reciprocal social interaction, communication and
language, and behavior alterations. The cutoff
points classify individuals into three scales: no
diagnosis (<15), with GDD (> 15 and <22) and autism
(>22) 20/21.

3. The language test TIPITI evaluates the linguistic
performance. The tests examine language areas in
oral and written forms. Oral communication,
specifically, expressive language was evaluated in
the current study. For such, the following
categorization, definitions and sentence completion
tests were used:Categorization test: assesses the
ability to organize and categorize words about daily
events:

. the categorization allows the participant to
organize the events in semantic areas. The following
categories were used on the analyses: 1- acceptable
response and justification; 2 - acceptable response
and non acceptable justification; 3- non acceptable
response and justification; 4 - acceptable response
without justification; 5- non acceptable response
without justification; 6 - no response; 7 - only
echolalia;

. definitions test: assesses metalinguistic skills,
specifically the meaning that the participant
attributes to the words presented. Responses were
categorized as: 1- acceptable response with
different attributes (higher category, function,
place, synonym, association, constituent elements,
content, form, material, color and size); 2 - non
acceptable response; 3 - no response; 4 - only
echolalia.
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. sentence completion test: assesses abilities for
syntactic-semantic relations of a sentence and its
respective connectives. Examines structuring skills
at the morphosyntactic level from complement
sentence produced by the participant. The criteria
used for categorization were: 1- correct response, 2
- incorrect response with variations (comprehended
initial sentence but did not comprehend the
conjunction; did not comprehend initial sentence
and conjunction, comprehended but with syntax
errors); 3 - no response; and 4 - only echolalia.

The response category "only echolalia" was
inserted due to the high number of this type of
response observed in individuals with WBS.

4. Inventory of Behaviors of Children from 1% to 5
years of age - Child Behavior Checklist (CBCL/ 1%
-5), and Inventory of Behaviors of Children and
Adolescents from 6 to 18 years - Child Behavior
Checklist (CBCL/6-18) were answered by parents
and completed by researchers. These checklists
assess skills and behavioral patterns from the past
six months 23. The inventories generate different
types of profiles based on their scales which are:
Skills, Full Scale of emotional/behavioral problems,
Scales/Syndromes of Behavioral Problems, and the
DSM-Oriented Scales. Among the evaluated
behavioral aspects are: skills in social and school
activities, Anxious/Depressed, Somatic complaints,
Social Problems, Thought Problems, Attention
Problems, Withdrawn/Depression, Rule-Breaking
Behavior, Aggressive Behavior, Affective Problems,
Anxiety Problems, Somatic Problems, Attention
Deficit and Hyperactivity Problems, Oppositional
Defiant problems, Conduct problems, Obsessive-
Compulsive Problems, Post-Traumatic Stress
Problems, sluggish Cognitive Tempo. The raw
scores were converted into weighted scores with
the aid from the Assessment Data Manager 7.2
(ADM) 24.

Procedures

Data collection occurred in a single session.
During the time that the cognitive and language
assessment tools were applied to the child, the
mother responded to the behavioral inventory. Not
all scales of the inventory listed in CBCL/6-18 are
contained in CBCL/1 % -5. Therefore, only the
scales compatible with those two instruments were
included in the composed analyses.

The total number of responses to three items of
TIPITI allowed us to calculate the number and
percentage of accuracy. Only category 1 was
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considered as correct response for statistical
analyses. For each group, the number of responses
was grouped according to the categories
established. Frequency distributions of responses
of TIPITI test and weighted and raw scores of
intelligence tests were calculated. Analyses of
variance (ANOVA) were used to compare the test
scores between the groups.

Results

The results of the Leiter-R showed an average
of Fluid 1Q in the group with WBS of 67.8 and of
101.2 inthe CG. According to the ASQ scale, asingle
participant with WBS scored above 15 points,
which indicates the presence of signs of Global/
Pervasive Developmental Disorder.

The results in the Categorization Test of TIPITI
showed that, when compared to the CG, participants
with WBS showed more responses distributed
among the incorrect categories (non acceptable
responses = 16; only echolalia = 25) with only a
single response being categorized as correct. The
CG presented 29 correct answers such for
responses as for justification. Thus, a discrepancy
between the groups is observed - the group with
WABS clearly underperformed the GC.

On the definition task, the largest number of
responses of the group with WBS focused on the
category only echolalia (60 responses). In contrast,
predominant responses of the CG were regarding
the attributes of the association, function and
superior categories (48, 39 and 29 respectively). The
number of correct responses (categories: superior,
function, place, synonym, association, constituent
elements, content, form, material, color and size) of
the group with WBS (68 responses) was
significantly lower than the GC (214 responses).

In the sentence completion task, the
performance of the group with WBS was also poorer
than the one of CG. The WBS group presented the
largest number of responses in the category "only
echolalia” (92 responses), followed by 30 incorrect
responses (category included comprehended initial
sentence, but did not comprehend the conjunction).
The WBS participants presented only a few
responses in the category "correct" (Group with
WABS = 10 responses versus CG = 143 responses).
Incorrect responses of the participants with WBS
presented conjunction errors (24 responses),
syntactic errors (7 responses) and, with high
frequency, only echolalia (92 responses).

One-way ANOVAs were applied to compare the
mean of compatible scales of CBCL/1% -5 and
CBCL/6-18 inventories between groups with WBS
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and CG. As shown in Table 1, with a 95% confidence
interval, there were statistically significant
differences between groups on the following
scales: sociability problems (F = 14.75, p <0.01),
thought problems (F =4.75, p = 0.04), internalizing
problems (F 7.57 =, p = 0.01), total emotional/
behavioral problems (F =5.23, p =0.03), affective
problems (F=7.01, p=0.01), anxiety problems (F =
7.75,p=0.01), somatic problems (F =4.66, p=0.04),
obsessive-compulsive problems (F=11.87, p <0.01)
and problems of post-traumatic stress (F =5.58, p =
0.03).
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All the mean scores of the CG are located within
the normal range. In contrast, mean scores of the
WABS group represent higher scores - outside the
normality range. Another ANOVA was performed
to compare only the scales of the CBCL/6-18
inventory between groups (WBS group, N =8; GC,
N = 8). There were no differences regarding the
previous ANOVA except for the scale of attention
problems which showed a statistically significant
difference between groups (F =4.59, p =0.04).

TABLE 1. Differences between the Williams-Beuren syndrome group (WBS) and the control group (CG) on compatible scales of

CBCL/1 % -5 and CBCL/6-18 inventories.

WBS CG Comparison
SCALES
Mean [S)teirilgg(r)c:] Mean [S)tea\\/r;gg(ri F value p-value
Competence in activities 34,1 7,3 32,8 51 0,15 0,69
Social competence 45,5 9.3 47,6 7,1 0,26 0,61
Anxiety/Depression 63,7 13,8 54,7 52 4,09 0,06
Withdrawn/Depression 64 9,8 55,3 57 4,55 0,05*
Somatic complaints 57,3 9,9 51,1 2,8 4,09 0,06
Social problems 67,7 10,7 52,3 34 14,75 <0,01*
Thought problems 63,3 8,6 54,3 7.8 4,75 0,04*
Attention problems 65,7 8,5 57,7 8,5 3,43 0,08
Rule-Breaking Behavior 57 8,6 56,6 7,6 0 0,92
Aggressive behavior 57,9 7 55,3 6,6 0,6 0,44
Internalization problems 60,9 11,3 49,6 9,5 7,57 0,01*
Externalization problems 56,1 9,8 52,3 11,2 0,34 0,56
Total problems 61,7 9,7 50,5 11,7 5,23 0,03*
Affective problems 62 10,5 53,5 4,3 7,01 0,01*
Anxiety problems 64,6 8,3 56,4 6,7 7,75 0,01*
Somatic problems 57,3 8,4 50,7 2,1 4,66 0,04*
Attention deficit and hyperactivity 618 9.6 574 9.9 0.75 0,39
problems
Oppositional defiant problems 57,7 72 56,4 75 0,19 0,66
Conduct problems 54,5 7,7 55,1 7.6 0,02 0,87
Obsessive-compulsive problems 63,2 10 50,8 1,7 11,87 <0,01*
Post-traumatic stress problems 64,6 94 55,6 52 5,58 0,03*

* Values with statistically significant differences (p<0,05). Confidence intervals of 95%.
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Discussion

The TIPITI results show significant difficulties of
participants with WBS in establishing syntactic-
semantic relations and using conjunctions as well as
deficits in the abilities to structure sentences at the
morphosyntactic level and a high frequency of
echolalic responses. High scores on the scale of social
problems of CBCL/6-18 were observed for items:
communication problems, jealousy in social
relationships, and preferences for younger partners
with an average of 67.7 (see Table 1). However, the
group with WBS did not differ from CG (F=0.26, p =
0.61) on the scale assessing the number of social
interactions (indicator of sociability). This shows that
these children and adolescents maintain adequate
levels of sociability despite language difficulties.

As shown in previous studies, receptive language
skills are more impaired than expressive skills in
individuals with WBS 25. These limitations, as observed
in the current study, could compromise not only the
socialization process but also the educational process.
On one hand, according to findings of TIPITI, they
showed prolix speech with characteristics that may lead
teachers to evaluate their communication skills as
appropriate. On the other hand, during the educational
process, most of these deficits will probably interfere
with learning, for example, making it difficult to
comprehend tasks, instructions, rules and other
demands related to the educational process 5, 12.

The alterations observed in the behavior of
participants with WBS (measured by the CBCL)
added to the intellectual disability (measured by the
intelligence test) should be carefully observed in
the educational context as they may interfere in the
overall learning process. Often, teachers may be
unaware of these characteristics and may not be able
to implement appropriate strategies to enable
inclusion and effective learning of these children.

On the social problems scale of CBCL/6-18, the
scores of participants with WBS were high,
demonstrating that they do have relationship
problems. However, on the social competence scale
(which measures the frequency of social
interactions), the scores indicate normality. However,
the quality of those interactions must be carefully
analyzed. These findings are consistent with
previous studies 4-6, 8 / 9, 26. Other variables that
may contribute to the scale of social problems are
behavioral alterations such as anxiety, depression
and attention problems. It is noteworthy that scores
on such variables were higher in the group with WBS
when compared with the GC. Such findings are also
in agreement with others studies 3,5/6,26/27.
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Finally, one important finding is that, in the WBS
group, one participant showed behavior characteristics
indicative of alterations of the autistic spectrum although
the literature has shown that the two disorders, in
general, present distinct social and clinically opposite
phenotypes regarding one of the cardinal symptoms
of autism spectrum disorders: problems of social
interaction 14, 28. The data are in agreement with
previous studies 29. In the specific case of this child,
further evaluation for confirmation or otherwise of
Autism Spectrum Disorder is recommended.

Conclusion

The study presented preliminary data for indicators
of cognitive and behavioral phenotype of children and
adolescents with WBS. This is a study with a limited
sample size and, therefore, one should be careful when
extending these results to the population. However,
the current study has social and scientific relevance for
allowing the expansion of this knowledge, especially
from the behavioral standpoint30 of Brazilian children
and adolescents with WBS. The findings presented
here aid on the understanding of this population and
on the source of their learning difficulties.

Individuals with WBS have an increased capacity
of communication and sociability, but these skills may
mask their cognitive deficits. They still have difficulties
to establish proper communication, present a repertoire
of limited vocabulary and with excessive use of clichés,
stereotyped sentences and imitation behaviors that affect
the quality of the relationships they establish with other
people. Alterations as anxiety, depression and attention
problems are also highlighted which, when combined,
may bring difficulties in the educational context.

There is the need for a multidisciplinary follow up
of children and adolescents with WBS. Such follow
up should be redoubled at school age due to the
commitment that many of these characteristics
produce in learning skills. Teachers, educators and
other professionals connected to regular education
should have access to this information as a way to
assist the management of children and adolescents
with WBS. Therefore, proper assessment of these
children aiming to aid these professionals on a better
and more appropriate service as well as intervention
programs aiming to improve these difficulties and the
quality of life of children and adolescents with WBS
would be indicated. Indeed, future studies on a more
comprehensive behavioral and cognitive assessment
as well as studies on pedagogical methods appropriate
for this population should be carried out in regular
classrooms in order to contribute to a more effective
teaching and, consequently, learning process.
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