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Introduction
Psychiatric disorders in early childhood and delinquency in 

adolescence have been associated with low IQ [1,2] and more frequently 
reported in people with Intellectual Disability (ID) than in the general 
population [3-9]. However this greater vulnerability in people with ID 
has received little attention in research and it is still to clarify whether 
the psychiatric phenotype varies despite a common diagnosis of ID 
[10-12]. Examining psychopathology in individuals with known 
genetic diagnosis may clarify this heterogeneity, leading to an increase 
understanding of gene-behavior pathways. Thus, for example, the 
comparison of individuals with Down syndrome (DS) and Williams 
syndrome (WS) offers the opportunity to verify if the psychiatric 
features are just the effect of ID or a consequence of the genotype.

The rate of psychiatric disorders in these populations ranges 
from 30% to 50% [8]. Previous studies conducted in these two 
genetic syndromes independently documented variable percentage of 
psychiatric disorders, anxiety and behavior problems [1,9,13-20].

Individuals with WS usually display high sociability, excessive 
empathy (which may be inappropriate), anxiety, preoccupations and 
fears, impulsivity, inattention, sadness and depression, generalized 
anxiety disorder, phobias, and hyperactivity disorder - ADHD - 
[9,20,21]. Individuals with DS suffer from externalizing disorders and 
social problems as well as anxiety and obsessive-compulsive disorder, 
but rarely display depression [22-26]. Remarkable differences in 
patients’ characteristic (age, IQ, social and cultural background) as well 
in measures adopted prevent comparisons of the results derived from 
different studies on the psychiatric phenotype of individuals with WS 
and with DS. Only one study has directly contrasted the psychiatric 
profile of children with DS and WS, documenting greater attentional 
deficits in children with WS than with DS, and greater attentional 
problems in both groups than in controls [27]. However, the study 
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Abstract
The occurrence and co-occurrence of psychiatric disorders have been more frequently reported in people 

with Intellectual Disability (ID) than in the general population. The present study was aimed at verifying whether 
the psychiatric profile of individuals with ID is just a consequence of ID or derives from a specific genotype. The 
psychiatric profile of 112 individuals with Down syndrome (DS) and 85 with Williams syndrome (WS) was examined. 
The interactions between psychiatric symptom clusters and the effect of age were also investigated.

Participants with WS had higher rates of psychiatric disorders, and, specifically, of Anxiety disorders and 
Psychosis than DS. However, the psychiatric profile changed by age, since Anxiety disorder was higher in individuals 
with WS compared to DS in young age, while Psychosis in old age. A relation between the occurrence of disorders, 
as Anxiety disorder and Mood Disorder, was found only in participants with WS. Moreover, distinct Anxiety and 
Behavior Disorder subtypes emerged between groups.

Results indicate that the genetic etiology of ID differently affects the psychiatric characteristics of the groups and 
suggest the importance of a targeted psychiatric care for individuals with WS and DS.

focusing only on selected aspects of the psychopathological profile (i.e., 
ADHD) and used only teacher reports to collect the symptoms, without 
a direct psychiatric examination of the patients.

Even if much more frequent than in typically developing 
populations, also the co-occurrence of psychiatric disorders is an 
overlooked issue in people with ID [28]. The interaction between 
symptom clusters particularly affects adaptive functioning and it results 
in greater impairments and limitations in daily living [29]. To our 
knowledge only one study investigated the co-occurrence of different 
forms of psychopathology in persons with ID with unknown etiology, 
documenting a positive relation between mood, mania, and anxiety [8].

The present study was aimed at better understanding gene-behavior 
relations, verifying whether the psychiatric profile of individuals with 
known genetic syndromes is independent from genetic etiology. At 
this aim, individuals with WS and DS matched for chronological and 
mental age were compared on the prevalence of psychiatric disorders. 
The interactions between psychiatric symptom clusters and differences 
on the psychiatric profile based on ages were also investigated: two 
subgroups were distinguished by age (children/adolescents and adults) 
and the presence of psychiatric comorbidity was compared. The two 
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contrasting hypothesis were considered: if psychiatric profile was 
independent from genetic etiology, participants with DS and WS will 
present comparable psychiatric comorbidity as an effect of the ID; on the 
contrary, if individuals with DS and WS will show distinct prevalence 
and distribution of psychiatric comorbidity, the specific contribution of 
the genotype will be supported.

Materials and Method 
Participants

One hundred and twelve children, adolescents and adults with DS 
(mean age = 18.7, range=6-46; mean IQ = 49.0, SD=15.3; M/F=61/51) 
were selected for the study and were compared with eighty-five children, 
adolescents and adults with WS (mean age 18.0, range=6-39; mean IQ 
51.2, SD=12.8; M/F = 43/42), comparable for sex distribution (χ2 (1) 
=0.29; P=0.59), age (t=0.52; P=0.60) and IQ (t=1; P=0.32).

Participants were recruited at the Bambino Gesù Children’s 
Hospital in Rome, at the Eugenio Medea Institute in Bosisio Parini 
(Lecco), at the Clinic of Physical Medicine and Rehabilitation in 
Marzana (Verona), and with the help of the Williams Syndrome Italian 
Association, Williams Syndrome Family Association (Marche Italian 
Region) and the Down Syndrome Family Association (Nardò, Lecce).

The individuals with WS exhibited a diagnosis established by FISH 
analysis and those with DS a diagnosis of free trisomy 21 determined 
by karyotyping. Exclusion criteria were the presence of neurosensory 
deficits, such as hypoacusia or serious visual impairment, the presence 
of epilepsy and the use of psychiatric medication both during the 
evaluation time and the clinical history.

Every participant lived with their own families

Individuals with WS and DS were also split into two subgroups 
based on their chronological age (lower or equal/higher than 18 years) 
to verify potentially age effect on the psychiatric occurrence (see 
Table 1 for numerosity, sex, age and IQ). Observations were carried 
out after informed consent had been obtained from participants and 
their families. For evaluation purposes, participants were individually 
examined on two separate occasions over a period of about a week.

To overcome the limitation of some previous studies on ID, deriving 
psychiatric diagnosis only from questionnaires, the diagnosis was made 
by the psychiatric examination of an expert clinician interviewing 
patients and patients’ caregivers [1,9,19,20,30]. The choice to interview 
patients with ID was based on studies indicating that adults with ID 
are reliable reporters of their psychological and emotional states [9,31].

Instruments

The examination of the general intelligence was obtained by the 
Leiter International Performance Scale-Revised [32]. Short IQ measure 
was considered. For the adults whose ages extended beyond the norm 

of the scale, IQ score was obtained by dividing mental age (derived 
from the scale) by chronological age and multiplying by 100.

The semi-structured psychiatric Diagnostic Interview Kiddie-
Sads - Present and Lifetime Version (K-SADS-PL) - was addressed to 
the caregivers as well as to the patients in order to support the clinical 
diagnosis more effectively [33]. The K-SADS-PL is designed to assess 
psychopathology according to the DSM-IV criteria, namely includes 
specific questions relating to symptoms required to meet those criteria 
[34]. The primary diagnoses assessed with the K-SADS-PL include: 
Major Depression, Dysthymia, Mania, Hypomania, Cyclothymia, 
Bipolar Disorders, Schizoaffective Disorders, Schizophrenia, 
Schizophreniform Disorder, Brief Reactive Psychosis, Panic Disorder, 
Agoraphobia, Separation Anxiety Disorder, Avoidant Disorder 
of Childhood and Adolescence, Simple Phobia, Social Phobia, 
Overanxious Disorder, Generalized Anxiety, Obsessive Compulsive 
Disorder, ADHD, Conduct Disorder, Oppositional Defiant Disorder, 
Alcohol Abuse, Substance Abuse, Post-Traumatic Stress Disorder. 
Other disorders addressed by K-SADS-PL, such as Eating Disorders, 
Tic Disorders and Adjustment Disorders, were not considered in 
our research. We excluded participants with diagnosis of pervasive 
developmental disorder since the prevalence of this disorder, well 
documented in people with ID (e.g., in WS), may hide other psychiatric 
disorders [35].

Accordingly with the K-SADS-PL, psychiatric disorders were 
then grouped into four clusters: Mood Disorder (Major Depression, 
Dysthymia, Mania, Hypomania, Cyclothymia, Bipolar Disorders); 
Psychosis (Schizoaffective Disorders, Schizophrenia, Schizophreniform 
Disorder, Brief Reactive Psychosis); Anxiety (Panic Disorder, 
Agoraphobia, Separation Anxiety Disorder, Avoidant Disorder 
of Childhood and Adolescence, Simple Phobia, Social Phobia, 
Overanxious Disorder, Generalized Anxiety Disorder, Obsessive 
Compulsive Disorder, Post-Traumatic Stress); Behavior Disorder 
(Oppositional Defiant Disorder, ADHD, Conduct Disorder, Alcohol 
Abuse, Substance Abuse).

Statistics and significance level

One-way ANOVAs and t-tests have been applied on parametric 
measures (IQ and age), while Chi-square tests, Fisher Exact Test, Phi 
4-point correlation test, Odds ratio index and Cochran Q test were 
performed on nonparametric data (gender and the prevalence of 
psychiatric disorders). Post-hoc analyses were conducted by means 
of Tukey HSD test and McNemar test. The Statistical Program for 
Windows, Version 8.1 (StatSoft, Inc., Tulsa, OK, USA) and the SPSS 
statistical software (SPSS version 21.0, for windows, SPSS Inc., Chicago, 
IL) were used. The level of significance was set at p=0.05.

Results
A higher prevalence rate of psychiatric disorders was found in 

individuals with WS (47.1%) compared to individuals with DS (32.1%) 
(χ2(1) =4.54, P=0.03).

By considering the four psychiatric clusters (Table 2), a higher 
prevalence rate of Anxiety (χ2(1) 5.81 P=0.01) and Psychosis (χ2(1) 
=7.53, P after Yates’ correction=0.006) was found in individuals with 
WS than in individuals with DS. However, groups did not differ in the 
prevalence rate of Mood Disorder and Behavior Disorder.

Although individuals with WS show higher rate of Anxiety than DS, 
the prevalence of Anxiety subtypes did not differ between groups (χ2(5) 
=3.8, P=0.58, P after Yates’s correction 0.97). InWS,16.5% of participants 

Group No. Sex Male/Female Age M (Range) IQ M (SD)
Young WS 44 23/21 11.6 (6-17.1) 54.2 (14.6)
Young DS 69 32/37 11.7 (6-17.1) 52.4 (16.7)
 χ2=0.37; p=0.54 p=0.99 p=0.51
Old WS 41 20/21 24.9 (18-39) 47.6 (9.1)
Old DS 43 29/14 29.9 (18-46) 40.5 (5.7)
 χ2=3.01; p=0.08 p<0.001 p=0.35

WS, Williams’s Syndrome; DS, Down Syndrome; Young, Children and Adolescents; 
Old, Adults 

Table 1: Demographic data of the participants.
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received a diagnosis of Simple Phobia, 11.8% of Generalized Anxiety 
Disorder, 4.7% of Obsessive Compulsive Disorder, 2.4% of Social 
Phobia, 1.2% of Separation Anxiety Disorder and 0% of Panic Disorder. 
In DS, 7.1% of participants received a diagnosis of Simple Phobia, 
4.5% of Generalized Anxiety Disorder, 1.8% of Obsessive Compulsive 
Disorder, 1.8% of Separation Anxiety Disorder, 1.8% of Panic Disorder 
and .9% of Social Phobia. However, the distribution of Anxiety subtypes 
significantly differed within each group (respectively, WS: Q (5) =28.16; 
P<0.0001; DS: Q(5) =11.52; P=0.04). In particular, the McNemar test 
indicated that in WS the rate of Simple Phobia was higher than that 
of Separation Anxiety Disorder (P=0.001), Panic Disorder (P<0.001) 
and Social Phobia (P<0.013); the rate of Generalized Anxiety Disorder 
was higher than that of Social Phobia (P=0.021), Separation Anxiety 
Disorder (P=0.004) and Panic Disorder (P=0.002). In DS, only the rate 
of Simple Phobia was significantly higher than that of Social Phobia 
(P<0.016).

Although groups did not differ in the Behavior Disorder rate, 
results revealed a difference between individuals with DS and WS 
in the prevalence rate of Behavior Disorder subtypes as ADHD and 
Oppositional Defiant Disorder (χ2(1) =20.1, P<0.0001, P after Yates’s 
correction 0.0001). Indeed, the rate of participants with WS diagnosed 
with ADHD (15.3%) was higher than DS (1.8%) (Fisher Exact 
test P=0.001) and the rate of participants with DS diagnosed with 
Oppositional Defiant Disorder (10.7%) was higher (Fisher Exact test 
P=0.001) than WS (0%).

It was not analyzed Psychosis and Mood Disorders subtypes since 
only Schizophrenia and Major Depression subtypes were documented 
in both syndromic groups.

Concerning the comorbidity or two or more psychiatric disorders, 
groups did not differ in the prevalence rate of psychiatric comorbidities 
(χ2(1) =0.5, P=0.3, P after Yates’s correction=0.45). Specifically, 31.8% 
of individuals with WS showed one psychiatric disorder and 15.3% 
showed two or more psychiatric disorders; similarly, 25% of individuals 
with DS showed one psychiatric disorder and 7.1% showed two or 
more psychiatric disorders. However, to detect possible correlations 
between the co-occurrence of two or more psychiatric disorders, a Phi 
4-point correlation test was conducted between the disorders clusters. 
In the group with WS, the occurrence of an Anxiety disorder positively 
correlated with the occurrence of a Mood Disorder (Phi 4-point 
correlation=0.21; P=0.049) with a moderate to high probability of the 
co-presence of the two disorders (Odds ratio=5.48; Z=2.3; P=0.02). No 
significant correlation was found in the group with DS.

The distribution of psychiatric disorders was also analyzed 
considering possible age effects. At this aim, participants with WS 

and DS were split in two subgroups (lower or equal/higher than 18 
years): children and adolescents (or young subgroup) and adults (or 
old subgroup). When the WS and DS age subgroups were directly 
compared (Table 2), results revealed a significantly higher prevalence 
rate of psychopathology in the young participants with WS compared 
to participants with DS (P = 0.04). Specifically, Anxiety Disorder (χ2 
(1) =0.24; P=0.02) was found higher in the young subgroup with WS 
than in the young subgroup with DS. Conversely, no difference in the 
general prevalence of psychiatric disorders emerged comparing the 
two subgroups of adults (χ2 (1) =0.24; P=0.39), but the prevalence of 
Psychosis was higher in participants with WS than in participants with 
DS (P after Yates’ correction=0.05).

Discussion
Results of the present study documented different prevalence 

and distribution of psychiatric disorders in two genetic syndromes 
associated with ID. Our results extend the ‘syndrome-specific’ view to 
the, psychopathology, suggesting development may be asynchronous 
among different etiological groups with ID because of different 
characteristics of their brain development. In the last twenty years a 
mass of findings supports the existence of specific cognitive profile 
in genetic syndromes as a consequence of neurobiological factors 
caused by the genetic abnormalities and expressed in abnormal brain 
maturation [36-45]. Similar to cognitive findings, our results indicate 
that psychiatric comorbidity is related to the specific genetic alteration 
pertaining to the syndrome and not to ID per se.

Our results found higher rate of psychiatric disorders in participants 
with WS than in participants with DS. This high prevalence (more 
than 47%) in people with WS is particularly impressive, especially if we 
consider data on the general population that is around 8.2% [46]. Our 
results are consistent with those found by Dodd and Porter, reporting a 
prevalence of around 58% of psychiatric disorder in individuals with WS 
[47]. However, Stinton and colleagues found that only 29% of 92 adults 
with WS had a diagnosable or currently diagnosed psychiatric disorder 
[21]. It is possible that this difference of results is due to the exclusion of 
some disorders in the study by Stinton and colleagues [9]. Specifically, 
the authors adopted the Psychiatric Assessment Schedule for Adults with 
Developmental Disabilities, a semi-structured interview for psychiatric 
assessment based on ICD-10 that does not consider ADHD, Dystimia, 
Manic Depression, Obsessive Compulsive Disorder, Post Traumatic 
Stress Disorder, Separation Anxiety, and Sexual Impulse Disorder [48].

Moreover, looking at the four psychiatric clusters (see Table 2), it 
was found a higher rate of Anxiety disorder and Psychosis in individuals 
with WS compared to individuals with DS.

The higher rate of Anxiety disorder showed by participants with WS 

 Psychopathology 
Prevalence Rate Anxiety Mood Disorder Behavior Disorder Psychosis

WS No. (%) 40 (47.1) 24 (28.2) 9 (10.6) 13 (15.3) 9 (10.6)
DS No. (%) 36 (32.1) 16 (14.3) 9 (8.0) 15 (13.4) 1 (0.9)

χ2 4.5* 5.8** 0.4 0.1 7.5**

Young WS No. (%) 22 (50.0) 14 (31.8) 3 (6.8) 9 (20.5) 2 (4.5)
Young DS No. (%) 21 (30.4) 9 (13.0) 3 (4.4) 13 (18.8) -

χ2 4.4* 5.8* 0.1 0.1 1.1
Old WS No. (%) 18 (43.9) 10 (24.4) 6 (14.6) 4 (9.8) 7 (17.1)
Old DS No. (%) 15 (34.9) 7 (16.3) 6 (14.0) 2 (4.7) 1 (2.3)

χ2 0.72 0.67 0.01 0.23 3.72*

WS, Williams Syndrome; DS, Down Syndrome; Young, Children and Adolescents; Old, Adults; *P<0.05; ** P ≤ 0.01
Table 2: Distribution of psychiatric disorders.
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(28.2%) is consistent with previous reports in people with WS [48,49]. 
Conversely, a study adopting the Anxiety Disorders Interview Schedule 
for DSM-IV Parent Interview Schedule (ADIS-IV) documented an 
even higher rate (53.8%) in 119 participants with WS aged 4-16 years 
[17,50]. A possible reason for the discrepancies between our results and 
those of the previous study is that the parent version of the ADIS-IV 
overestimates prevalence of some disorders, as the Anxiety disorder 
[17,51]. Nevertheless, in all cases the high prevalence of Anxiety in 
WS is the most consistent result in this population with ID, which is at 
almost twice the rate of the other psychopathological disorders.

Even if the present study confirmed previous data of a relatively 
high prevalence of Anxiety disorder also in individuals with DS (more 
than 14%), results from the direct comparison between participants 
with DS and participants with WS support evidence indicating how 
Anxiety disorder is less common in DS than in other populations with 
ID [52-54].

Moreover, differences between the groups also emerged for the 
distribution of the Anxiety disorder subtypes. In the group with WS, the 
Anxiety disorder profile was characterized by the highest prevalence of 
Simple Phobia and Generalized Anxiety disorder, while in the group 
with DS Anxiety disorders subtypes were equally distributed, with the 
exception of Simple Phobia rate, more prevalent than Social Phobia. 
An accumulating literature consistently indicates that psychopathology 
pertaining to anxiety and abnormal fear is among the most common 
diagnosis within the population with WS, and that the symptoms also 
appear relatively stable across the development [1,17,19,49,55-57]. For 
example, in a large-scale study, Leyfer et al. [56] examined the prevalence 
of Anxiety disorder in a group of 132 children with WS by administering 
the Anxiety Disorder Interview Schedule (ADIS-IV) to their caregivers. 
Compared to children with ID, those with WS were more likely to meet 
criteria for Specific Phobia, General Anxiety disorder, and Separation 
Anxiety, with over 60% of the participants likely to have at least one type 
of Anxiety disorder. In another study, Cherniske et al. [58] reported 
that over 60% of the 20 adults with WS exhibited moderate to severe 
Anxiety and Simple Phobias. However, few studies have investigated 
the distribution of specific Anxiety disorders in individuals with DS. 
Some works suggested that children with DS show less Social Phobia 
and Separation Anxiety disorder than typically developing children, 
and others reported higher levels of distress and greater latency when 
approached with novel stimuli [59-61]. The present study confirmed 
previous results showing a higher level of Simple Phobia than other 
subtypes of Anxiety disorders in participants with DS.

As for the Anxiety disorders, a higher rate of Psychosis was found 
in individuals with WS compared to DS. Literature pointed out that 
Psychosis comorbidity is rarely considered in WS [62]. However, 
our results pointed out that the presence of Psychosis should be 
established in individuals with WS and that targeted treatment should 
be considered. Conversely, in DS the presence of Psychosis is very rare, 
as documented by our data and by previous studies on the topic [13-
16]. It has been suggested that the effect of unknown resilience factors 
associated with DS may protect against the development of Psychosis 
[63].

A relevant number of participants with WS also showed Behavioral 
problems, which have been exclusively related to ADHD (15.3%). An 
opposite profile emerged in the group with DS, mainly characterized 
by Oppositional Defiant disorder (10.7%). Our results are consistent 
with previous studies examining separately the two groups and confirm 
that individuals with WS may be at risk for developing ADHD while 
individuals with DS may be at risk for developing Oppositional Defiant 

disorder and Conduct disorder [9,47,64-66].

The co-occurrence of Anxiety disorder with other disorders also 
differed between our groups with ID. A positive correlation between 
the occurrence of Anxiety disorder and Mood Disorder was found 
in individuals with WS, suggesting the presence of an internalizing 
pattern of comorbidity. However, no significant relations between 
disorders were found in individuals with DS. At our knowledge, only a 
study in literature evaluated the co-occurrence of psychiatric disorders 
in DS documenting a negative relation between Anxiety disorder and 
Behavioral problems, as if Anxiety inhibited disruptive behaviors [61]. 
Nevertheless, our results are not directly comparable to those of Evans 
et al. [61] since they focused only on impulsivity and hyperactivity 
behaviors by adopting self-report instruments.

Overall, our results documented, in a large group of individuals 
with ID, the presence of specific psychiatric profiles linked to specific 
genetic conditions.

Little attention has been directed toward targeted treatment of 
psychiatric disorders in populations with ID and genetic syndromes. 
Indeed, only few studies exist on psychopharmacological treatment of 
psychiatric disorders in population with ID and genetic syndromes. A 
study on Depression treatment in DS found an association between 
antidepressant use and delayed dementia onset and increased longevity 
[67]. A study on individuals with WS showed that the combination of 
SSRIs and low doses of low-potency antipsychotics seems to be the 
most suitable medication to treat Generalized Anxiety disorder [68]. 
In a study on response to methylphenidate treatment of individuals 
with WS and with ADHD, a decrease in the rate of Anxiety disorders 
and clinically significant improvement were reported [69]. However, 
the evidence base for specific psychopharmacologic treatment in 
populations with ID is limited and warrants future prospective 
controlled trials for a more targeting intervention.

Evidence for the psychological support in people with ID is even 
more limited. Much of the research on cognitive behavioral therapy in 
ID has come from forensic secure units and has shown it to be effective 
for conditions such as Depression, Anxiety, anger management and sex 
offending [70]. No syndrome-specific psychological treatment is still 
available and this is likely to be an important psychological intervention 
that needs further investigation.

While cognitive features in people with ID have been deeply 
examined, the behavioral and psychopathological characteristics 
have not been fully explored, despite being of primary importance to 
implement appropriate strategies for care and treatment. Several studies 
have investigated the correlation between genotype and cognitive 
phenotype and the role played by the specific genes involved in DS and 
WS. Yamamoto and colleagues have underlined the clinical importance 
of DSCR region, containing up to 25-50 genes, that plays a crucial 
role for cognitive abilities both in DS and in other developmental 
disorders. In transgenic mice with DS it has been demonstrated the 
weight of DYRK1A as candidate gene responsible for learning and 
memory [71-75]. Also studies in WS have underlined the importance 
of genotype-phenotype correlation. For instance, Fusco and colleagues 
suggested that larger deletions extending distally in individuals with 
WS give more severe developmental delay and ID [76]. Moreover, 
hemizygosity of LIMK1, CLIP 2, GTF2IRD1 and GTF2I is generally 
associated with a better cognitive profile in WS [77,78]. Nevertheless, 
little is still known about the genotype-phenotype correlation related 
to psychopathological symptoms in individuals with DS and WS. As 
pointed out, DYRK1A overexpression was found in mouse model of 
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DS [79]. Influencing synaptic excitation/inhibition balance, DYRK1A 
induced excessive synaptic inhibition in the transgenic mice with DS 
[80]. Speculatively, since increased synaptic excitability was documented 
in psychiatric disorders as schizophrenia, the synaptic inhibition found 
in mouse model of DS may represent a possible resilience factor against 
the development of Psychotic symptoms in DS [81]. As concerns WS, 
some authors suggested that the HTT gene is relevant for influencing 
the phenotypic spectrum of WS [82]. Considering the association of the 
HTT promoter polymorphism with Anxiety-related traits, it could be 
argued that the HTT gene is linked to the Anxiety symptoms found in 
WS [83]. However, in the present study the direct correlations between 
specific genes involved in the chromosomal abnormalities causing DS 
and WS and the presence of specific psychiatric disorders in the two 
groups it was not investigated. Studies that directly compare population 
with ID and different etiology and that look at the genotype-phenotype 
correlation of the psychopathological profile are then mandatory to 
clarify the overlooked issue of diagnosis and treatment of psychiatric 
disorders in ID.

In summary, present findings show differences in prevalence of 
psychiatric disorders between individuals with WS and individuals 
with DS and suggest the need for a targeted care of psychiatric disease 
in these populations. Moreover, the syndrome-specific intervention 
should be age-focused, given that the psychiatric profile changes by age 
according to the different etiology of ID. Indeed, individuals with WS 
showed on the whole higher rate of Anxiety disorders and Psychosis than 
individuals with DS but Anxiety disorder was more evident in young 
age and Psychosis in old age. These age-related changes should be taken 
into account by clinicians in the management of psychopathological 
disorders of individuals with ID of known etiology. Particularly, in 
populations with WS an early life program to screen Anxiety disorders 
should be targeted and in the follow-ups the examination of Psychosis 
symptoms should be provided. Healthcare professionals need to be 
familiar with this behavioral phenotype of different genetic syndromes 
with ID to tailor focused treatment and psychological support [84].

Acknowledgement

This study was conducted with the support of grant of the Association “Autour 
des Williams”, France. The authors thank the children and their family cooperation. 
The authors wish to thank Dr. Maria Cristina Digilio of the Medical Genetic Unit of 
the Bambino Gesù Children’s Hospital for help in recruitment of participants.

References
1. Einfeld SL, Tonge BJ, Rees VW (2001) Longitudinal course of behavioral and 

emotional problems in Williams syndrome. Am J Ment Retard 106: 73-81.

2. Zammit S, Allebeck P, David AS, Dalman C, Hemmingsson T, et al. (2004) A 
Longitudinal study of premorbid IQ Score and risk of developing schizophrenia, 
bipolar disorder, severe depression, and other nonaffective psychoses. Arch 
Gen Psychiatry 61: 354–360. 

3. Duncan D, Matson JL, Bamburg JW, Cherry KE, Buckley T (1999) The 
relationship of self-injurious behavior and aggression to social skills in persons 
with severe and profound learning disability. Res Dev Disabil 20: 441-448.

4. McCarthy J, Hemmings C, Kravariti E, Dworzynski K, Holt G, et al. (2010) 
Challenging behavior and co-morbid psychopathology in adults with intellectual 
disability and autism spectrum disorders. Res Dev Disabil 31: 362-366.

5. Smith KR, Matson JL (2010) Psychopathology: differences among adults with 
intellectually disabled, comorbid autism spectrum disorders and epilepsy. Res 
Dev Disabil 31: 743-749.

6. Sturmey P, Laud RB, Cooper CL, Matson JL, Fodstad JC (2010) Mania and 
behavioral equivalents: a preliminary study. Res Dev Disabil 31: 1008-1014.

7. Sturmey P, Laud RB, Cooper CL, Matson JL, Fodstad JC (2010) Challenging 
behaviors should not be considered depressive equivalents in individuals with 
intellectual disabilities. II. A replication study. Res Dev Disabil 31: 1002-1007. 

8. Kozlowski AM, Matson JL, Sipes M, Hattier MA, Bamburg JW (2011) The 
relationship between psychopathology symptom clusters and the presence of 
comorbid psychopathology in individuals with severe to profound intellectual 
disability. Res Dev Disabil 32: 1610–1614. 

9. Stinton C, Elison S, Howlin P (2010) Mental health problems in adults with 
Williams syndrome. Am J Intellect Dev Disabil 115: 3-18.

10. Chadwick O, Piroth N, Walker J, Bernard S, Taylor E (2000) Factors affecting 
the risk of behaviour problems in children with severe intellectual disability. J 
Intellect Disabil Res 44: 108-123.

11. Dykens EM (2000) Psychopathology in children with intellectual disability. J 
Child Psychol Psychiatry 41: 407-417.

12. Siegel MS, Smith WE (2011) Psychiatric features in children with genetic 
syndromes: toward functional phenotypes. Pediatr Clin North Am 58: 833-886.

13. Sovner R, Hurley AD, Labrie R (1985) Is mania incompatible with Down’s 
syndrome? Br J Psychiatry 146: 319-320.

14. Collacott RA, Cooper SA, McGrother C (1992) Differential rates of psychiatric 
disorders in adults with Down’s syndrome compared with other mentally 
handicapped adults. Br J Psychiatry 161: 671-674.

15. Prasher VP (1995) Prevalence of psychiatric disorders in adults with Down 
syndrome. Eur J Psychiat 9:77–82. 

16. Morgan VA, Leonard H, Bourke J, Jablensky A (2008) Intellectual disability co-
occurring with schizophrenia and other psychiatric illness: population-based 
study. Br J Psychiatry 193: 364-372.

17. Leyfer OT, Woodruff-Borden J, Klein-Tasman BP, Fricke JS, Mervis CB (2006) 
Prevalence of Psychiatric Disorders in 4. to 16-Year-Olds with Williams 
Syndrome. Am J Med Genet B Neuropsychiatr Genet 141: 615–622. 

18. Fletcher R, Loschen E, Stavrakaki C, First M, Kingston NY (2007) Diagnostic 
Manual-Intellectual Disability (DM-ID): A Textbook of Diagnosis of Mental 
Disorders in Persons with Intellectual Disability. Kingston, NY: National 
Association for the Dually Diagnosed. 

19. Einfeld SL, Tonge BJ, Florio T (1997) Behavioral and emotional disturbance in 
individuals with Williams syndrome. Am J Ment Retard 102: 45-53.

20. Gagliardi C, Martelli S, Tavano A, Borgatti R (2011) Behavioural features of 
Italian infants and young adults with Williams-Beuren syndrome. J Intellectual 
Disabil Res 55: 121–131. 

21. Stinton C, Tomlinson K, Estes Z (2012) Examining reports of mental health in 
adults with Williams syndrome. Res Dev Disabil 33: 144-152.

22. Evans DW, Gray FL (2000) Compulsive-like behavior in individuals with Down 
syndrome: its relation to mental age level, adaptive and maladaptive behavior. 
Child Dev 71: 288-300.

23. Dykens EM, Shah B, Sagun J, Beck T, King BH (2002) Maladaptive behaviour 
in children and adolescents with Down’s syndrome. J Intellect Disabil Res 46: 
484-492.

24. Capone G, Goyal P, Ares W, Lannigan E (2006) Neurobehavioral disorders in 
children, adolescents, and young adults with Down syndrome. Am J Med Genet 
C Semin Med Genet 142C: 158-172.

25. Cooper SA, Collacott RA (1994) Clinical features and diagnostic criteria of 
depression in Down’s syndrome. Br J Psychiatry 165: 399-403.

26. Walker JC, Dosen A, Buitelaar JK, Janzing JG (2011) Depression in Down 
syndrome: a review of the literature. Res Dev Disabil 32: 1432-1440.

27. Cornish K, Steele A, Monteiro CR, Karmiloff-Smith A, Scerif G (2012) Attention 
deficits predict phenotypic outcomes in syndrome-specific and domain-specific 
ways. Front Psychol 3: 227.

28. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, et al. (2005) Lifetime 
prevalence and age-of-onset distributions of DSM-IV disorders in the National 
Comorbidity Survey Replication. Arch Gen Psychiatry 62: 593-602.

29. Dekker MC, Koot HM (2003) DSM-IV disorders in children with borderline to 
moderate intellectual disability. I: prevalence and impact. J Am Acad Child 
Adolesc Psychiatry 42: 915-922.

30. Horovitz M, Matson JL, Sipes M, Shoemaker M, Belva B, et al. (2011) Incidence 
and trends in psychopathology symptoms over time in adults with severe to 
profound intellectual disability. Res Dev Disabil 32: 685-692.

31. Haynes A, Gilmore L, Shochet I, Campbell M, Roberts C (2013) Factor analysis 
of the self-report version of the strengths and difficulties questionnaire in a 

http://www.ncbi.nlm.nih.gov/pubmed/11246715
http://www.ncbi.nlm.nih.gov/pubmed/11246715
http://www.ncbi.nlm.nih.gov/pubmed/15066893
http://www.ncbi.nlm.nih.gov/pubmed/15066893
http://www.ncbi.nlm.nih.gov/pubmed/15066893
http://www.ncbi.nlm.nih.gov/pubmed/15066893
http://www.ncbi.nlm.nih.gov/pubmed/10641253
http://www.ncbi.nlm.nih.gov/pubmed/10641253
http://www.ncbi.nlm.nih.gov/pubmed/10641253
http://www.ncbi.nlm.nih.gov/pubmed/19954927
http://www.ncbi.nlm.nih.gov/pubmed/19954927
http://www.ncbi.nlm.nih.gov/pubmed/19954927
http://www.ncbi.nlm.nih.gov/pubmed/20206472
http://www.ncbi.nlm.nih.gov/pubmed/20206472
http://www.ncbi.nlm.nih.gov/pubmed/20206472
http://www.ncbi.nlm.nih.gov/pubmed/20472392
http://www.ncbi.nlm.nih.gov/pubmed/20472392
http://www.ncbi.nlm.nih.gov/pubmed/20483562
http://www.ncbi.nlm.nih.gov/pubmed/20483562
http://www.ncbi.nlm.nih.gov/pubmed/20483562
http://www.ncbi.nlm.nih.gov/pubmed/21376528
http://www.ncbi.nlm.nih.gov/pubmed/21376528
http://www.ncbi.nlm.nih.gov/pubmed/21376528
http://www.ncbi.nlm.nih.gov/pubmed/21376528
http://www.ncbi.nlm.nih.gov/pubmed/20025356
http://www.ncbi.nlm.nih.gov/pubmed/20025356
http://www.ncbi.nlm.nih.gov/pubmed/10898374
http://www.ncbi.nlm.nih.gov/pubmed/10898374
http://www.ncbi.nlm.nih.gov/pubmed/10898374
http://www.ncbi.nlm.nih.gov/pubmed/10836671
http://www.ncbi.nlm.nih.gov/pubmed/10836671
http://www.ncbi.nlm.nih.gov/pubmed/21855710
http://www.ncbi.nlm.nih.gov/pubmed/21855710
http://www.ncbi.nlm.nih.gov/pubmed/3157416
http://www.ncbi.nlm.nih.gov/pubmed/3157416
http://www.ncbi.nlm.nih.gov/pubmed/1422617
http://www.ncbi.nlm.nih.gov/pubmed/1422617
http://www.ncbi.nlm.nih.gov/pubmed/1422617
https://www.researchgate.net/publication/232596761_Prevalence_of_psychiatric_disorders_in_adults_with_Down_syndrome
https://www.researchgate.net/publication/232596761_Prevalence_of_psychiatric_disorders_in_adults_with_Down_syndrome
http://www.ncbi.nlm.nih.gov/pubmed/18978313
http://www.ncbi.nlm.nih.gov/pubmed/18978313
http://www.ncbi.nlm.nih.gov/pubmed/18978313
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2561212/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2561212/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2561212/
http://www.psychiatrictimes.com/film-and-book-reviews/diagnostic-manual%E2%80%94intellectual-disability-textbook-diagnosis-mental-disorders-persons-intellectual
http://www.psychiatrictimes.com/film-and-book-reviews/diagnostic-manual%E2%80%94intellectual-disability-textbook-diagnosis-mental-disorders-persons-intellectual
http://www.psychiatrictimes.com/film-and-book-reviews/diagnostic-manual%E2%80%94intellectual-disability-textbook-diagnosis-mental-disorders-persons-intellectual
http://www.psychiatrictimes.com/film-and-book-reviews/diagnostic-manual%E2%80%94intellectual-disability-textbook-diagnosis-mental-disorders-persons-intellectual
http://www.ncbi.nlm.nih.gov/pubmed/9241407
http://www.ncbi.nlm.nih.gov/pubmed/9241407
http://www.ncbi.nlm.nih.gov/pubmed/21205040
http://www.ncbi.nlm.nih.gov/pubmed/21205040
http://www.ncbi.nlm.nih.gov/pubmed/21205040
http://www.ncbi.nlm.nih.gov/pubmed/22093659
http://www.ncbi.nlm.nih.gov/pubmed/22093659
http://www.ncbi.nlm.nih.gov/pubmed/10834464
http://www.ncbi.nlm.nih.gov/pubmed/10834464
http://www.ncbi.nlm.nih.gov/pubmed/10834464
http://www.ncbi.nlm.nih.gov/pubmed/12354319
http://www.ncbi.nlm.nih.gov/pubmed/12354319
http://www.ncbi.nlm.nih.gov/pubmed/12354319
http://www.ncbi.nlm.nih.gov/pubmed/16838318
http://www.ncbi.nlm.nih.gov/pubmed/16838318
http://www.ncbi.nlm.nih.gov/pubmed/16838318
http://www.ncbi.nlm.nih.gov/pubmed/7994516
http://www.ncbi.nlm.nih.gov/pubmed/7994516
http://www.ncbi.nlm.nih.gov/pubmed/21392935
http://www.ncbi.nlm.nih.gov/pubmed/21392935
http://www.ncbi.nlm.nih.gov/pubmed/22798954
http://www.ncbi.nlm.nih.gov/pubmed/22798954
http://www.ncbi.nlm.nih.gov/pubmed/22798954
http://www.ncbi.nlm.nih.gov/pubmed/15939837
http://www.ncbi.nlm.nih.gov/pubmed/15939837
http://www.ncbi.nlm.nih.gov/pubmed/15939837
http://www.ncbi.nlm.nih.gov/pubmed/12874493
http://www.ncbi.nlm.nih.gov/pubmed/12874493
http://www.ncbi.nlm.nih.gov/pubmed/12874493
http://www.ncbi.nlm.nih.gov/pubmed/21144701
http://www.ncbi.nlm.nih.gov/pubmed/21144701
http://www.ncbi.nlm.nih.gov/pubmed/21144701
http://www.ncbi.nlm.nih.gov/pubmed/23246559
http://www.ncbi.nlm.nih.gov/pubmed/23246559


Citation: Vicari S, Costanzo F, Armando M, Carbonara G, Varvara P, et al. (2016) Detecting Psychiatric Profile in Genetic Syndromes: A Comparison 
of Down Syndrome and Williams Syndrome. J Genet Syndr Gene Ther 7: 279. doi:10.4172/2157-7412.1000279

Page 6 of 7

Volume 7 • Issue 1 • 1000279
J Genet Syndr Gene Ther
ISSN: 2157-7412 JGSGT, an open access journal 

sample of children with intellectual disability. Res Dev Disabil 34: 847-854.

32. Roid GH, Miller LJ (2002) Leiter-R, Leiter International Performance Scale-
Revised. Firenze: Giunti OS. 

33. Kaufman J, Birmaher B, Rao U, Ryan N (2004) Test K-SADS-PL: Intervista 
diagnostica per la valutazione dei disturbi psicopatologici in bambini e 
adolescenti. Trento: Erickson. 

34. Trull TJ, Vergés A, Wood PK, Jahng S, Sher KJ (2012) The structure of 
Diagnostic and Statistical Manual of Mental Disorders (4th edition, text revision) 
personality disorder symptoms in a large national sample. Personal Disord 3: 
355-369.

35. Tordjman S, Anderson GM, Botbol M, Toutain A, Sarda P, et al. (2012) Autistic 
disorder in patients with Williams-Beuren syndrome: a reconsideration of the 
Williams-Beuren syndrome phenotype. PLoS One 7: e30778.

36. Wang PP, Bellugi U (1993) Williams syndrome, Down syndrome, and cognitive 
neuroscience. Am J Dis Child 147: 1246-1251.

37. Galaburda AM, Bellugi U (2000) V. Multi-level analysis of cortical neuroanatomy 
in Williams syndrome. J Cogn Neurosci 12 Suppl 1: 74-88.

38. Mervis CB, Robinson BF, Bertrand J, Morris CA, Klein-Tasman BP, et al. (2000) 
The Williams syndrome cognitive profile. Brain Cogn 44: 604-628.

39. Vicari S, Bellucci S, Carlesimo GA (2000) Implicit and explicit memory: a 
functional dissociation in persons with Down syndrome. Neuropsychologia 38: 
240-251.

40. Vicari S, Bellucci S, Carlesimo GA (2001) Procedural learning deficit in children 
with Williams syndrome. Neuropsychologia 39: 665-677.

41. Vicari S, Bates E, Caselli MC, Pasqualetti P, Gagliardi C, et al. (2004) 
Neuropsychological profile of Italians with Williams syndrome: an example of 
a dissociation between language and cognition? J Int Neuropsychol Soc 10: 
862–876. 

42. Schmitt JE, Eliez S, Warsofsky IS, Bellugi U, Reiss AL (2001) Corpus callosum 
morphology of Williams syndrome: relation to genetics and behavior. Dev Med 
Child Neurol 43: 155-159.

43. Vicari S, Carlesimo GA (2002) Children with intellectual disabilities. In: 
Baddeley AD, Wilson B, Kopelman M. editors. Handbook of Memory Disorders. 
Chichester: Wiley and Sons. p 510–518. 

44. Vicari S, Carlesimo GA (2006) Short-term memory deficits are not uniform in 
Down and Williams syndromes. Neuropsychol Rev 16: 87-94.

45. Brock J (2007) Language abilities in Williams syndrome: a critical review. Dev 
Psychopathol 19: 97-127.

46. Frigerio A, Vanzin L, Pastore V, Nobile M, Giorda R, et al. (2006) The Italian 
preadolescent mental health project (PrISMA): rationale and methods. Int J 
Methods Psychiatr Res 15: 22-35.

47. Dodd HF, Porter MA (2009) Psychopathology in Williams Syndrome: The Effect 
of Individual Differences Across the Life Span. J Ment Health Res Intellectual 
Disabil 2: 89–109. 

48. Moss S, Ibbotson B, Prosser H (1994) The Psychiatric Assessment Schedule for 
Adults with Developmental Disabilities (The PAS-ADD) Interview development 
and compilation of the clinical glossary. Manchester: University of Manchester, 
Hester Adrian Research Centre. 

49. Dykens EM (2003) Anxiety, fears, and phobias in persons with Williams 
syndrome. Dev Neuropsychol 23: 291-316.

50. Silverman WK, Albano AM (1996) The Anxiety Disorders Interview Schedule for 
DSM-IV-Child and Parent Versions. London: Oxford University Press. 

51. Ollendick TH, Jarrett MA, Grills-Taguechel AE, Hoyey LD, Wolff JC (2008) 
Comorbidity as a predictor and moderator of treatment outcome in youth with 
anxiety, affective, attention deficit/hyperactivity disorder, and oppositional/
conduct disorders. Clin Psychol Rev 28: 1447–1471. 

52. Capone GT, Grados MA, Kaufmann WE, Bernad-Ripoll S, Jewell A (2005) 
Down syndrome and co-morbid autism spectrum disorder: characterization 
using the aberrant behavior checklist. Am J Med Genet 134: 373–380. 

53. Carter JC, Capone GT, Gray RM, Cox CS, Kaufmann WE (2007) Autistic-
Spectrum Disorders in Down Syndrome: Further Delineation and Distinction 
from Other Behavioral Abnormalities. Am J Med Genet B Neuropsychiatr Genet 
144: 87–94. 

54. Cooray SE, Bakala A (2005) Anxiety disorders in people with learning 
disabilities. Adv Psychiatr Treat 11: 355–361. 

55. Dykens EM, Rosner BA, Ly T, Sagun J (2005) Music and anxiety in Williams 
syndrome: a harmonious or discordant relationship? Am J Ment Retard 110: 
346-358.

56. Leyfer O, Woodruff-Borden J, Mervis CB (2009) Anxiety disorders in children 
with williams syndrome, their mothers, and their siblings: implications for the 
etiology of anxiety disorders. J Neurodev Disord 1: 4-14.

57. Woodruff-Borden J, Kistler DJ, Henderson DR, Crawford NA, Mervis CB 
(2010) Longitudinal course of anxiety in children and adolescents with Williams 
syndrome. Am J Med Genet C Semin Med Genet 154C: 277-290.

58. Cherniske EM, Carpenter TO, Klaiman C, Young E, Bregman J, et al. (2004) 
Multisystem study of 20 older adults with Williams syndrome. Am J Med Genet 
A 131: 255-264.

59. Rothbart MK, Hanson MJ (1983) A caregiver report comparison of 
temperamental characteristics of Down syndrome and normal infants. Dev 
Psychol 19: 766–769. 

60. Serafica F, Cicchetti D (1976) Down’s syndrome children in a strange s 
Attachment and exploration behaviors. Merrill-Palmer Quarterly 22: 137–150. 

61. Evans DW, Canavera K, Kleinpeter FL, Maccubbin E, Taga K (2005) The 
fears, phobias and anxieties of children with autism spectrum disorders and 
Down syndrome: comparisons with developmentally and chronologically age 
matched children. Child Psychiatry Hum Dev 36: 3-26.

62. Salgado H, Martins-Correia L (2014) Williams syndrome and psychosis: a case 
report. J Med Case Rep 8: 49.

63. Mantry D, Cooper SA, Smiley E, Morrison J, Allan L, et al. (2008) The 
prevalence and incidence of mental ill-health in adults with Down syndrome. J 
Intellect Disabil Res 52: 141-155.

64. Pueschel SM, Bernier JC, Pezzullo JC (1991) Behavioural observations in 
children with Down’s syndrome. J Ment Defic Res 35: 502-511.

65. Coe DA, Matson JL, Russell DW, Slifer KJ, Capone GT, et al. (1999) Behavior 
problems of children with Down syndrome and life events. J Autism Dev Disord 
29: 149-156.

66. Bhattacharyya R, Sanyal D, Roy K, Saha S (2009) A study of cluster behavioral 
abnormalities in Down syndrome. Indian J Med Sci 63: 58-65.

67. Tsiouris JA, Patti PJ, Flory MJ (2014) Effects of antidepressants on longevity 
and dementia onset among adults with Down syndrome: a retrospective study. 
J Clin Psychiatry 75: 731-737.

68. Urgeles D, Alonso V, Ramos-Moreno T (2013) Neuropsychiatric and behavioral 
profiles of 2 adults with williams syndrome: response to antidepressant intake. 
Prim Care Companion CNS Disord 15.

69. Green T, Avda S, Dotan I, Zarchi O, Basel-Vanagaite L, et al. (2012) Phenotypic 
psychiatric characterization of children with Williams syndrome and response 
of those with ADHD to methylphenidate treatment. Am J Med Genet B 
Neuropsychiatr Genet 159: 13–20. 

70. Sturmey P (2004) Cognitive therapy with people with intellectual disabilities: A 
selective review and critique. Clin Psychol Psychother 11: 222–232. 

71. Yamamoto T, Shimojima K, Nishizawa T, Matsuo M, Ito M, et al. (2011) Clinical 
manifestations of the deletion of Down syndrome critical region including 
DYRK1A and KCNJ6. Am J Med Genet A 155A: 113-119.

72. Delabar JM, Theophile D, Rahmani Z, Chettouh Z, Blouin JL, et al. (1993) 
Molecular mapping of twenty-four features of Down syndrome on chromosome 
21. Eur J Hum Genet 1: 114-124.

73. Korenberg JR, Chen XN, Schipper R, Sun Z, Gonsky R, et al. (1994) Down 
syndrome phenotypes: the consequences of chromosomal imbalance. Proc 
Natl Acad Sci U S A 91: 4997-5001.

74. Olson LE, Roper RJ, Sengstaken CL, Peterson EA, Aquino V, et al. (2007) 
Trisomy for the Down syndrome ‘critical region’ is necessary but not sufficient 
for brain phenotypes of trisomic mice. Hum Mol Genet 16: 774-782.

75. Smith DJ, Stevens ME, Sudanagunta SP, Bronson RT, Makhinson M, et 
al. (1997) Functional screening of 2 Mb of human chromosome 21q22.2 in 
transgenic mice implicates minibrain in learning defects associated with Down 
syndrome. Nat Genet 16: 28-36.

http://www.ncbi.nlm.nih.gov/pubmed/23246559
http://www.giuntios.it/catalogo/test/leiter-r
http://www.giuntios.it/catalogo/test/leiter-r
http://www.ncbi.nlm.nih.gov/pubmed/22506626
http://www.ncbi.nlm.nih.gov/pubmed/22506626
http://www.ncbi.nlm.nih.gov/pubmed/22506626
http://www.ncbi.nlm.nih.gov/pubmed/22506626
http://www.ncbi.nlm.nih.gov/pubmed/22412832
http://www.ncbi.nlm.nih.gov/pubmed/22412832
http://www.ncbi.nlm.nih.gov/pubmed/22412832
http://www.ncbi.nlm.nih.gov/pubmed/8237921
http://www.ncbi.nlm.nih.gov/pubmed/8237921
http://www.ncbi.nlm.nih.gov/pubmed/10953235
http://www.ncbi.nlm.nih.gov/pubmed/10953235
http://www.ncbi.nlm.nih.gov/pubmed/11104544
http://www.ncbi.nlm.nih.gov/pubmed/11104544
http://www.ncbi.nlm.nih.gov/pubmed/10678691
http://www.ncbi.nlm.nih.gov/pubmed/10678691
http://www.ncbi.nlm.nih.gov/pubmed/10678691
http://www.ncbi.nlm.nih.gov/pubmed/11311297
http://www.ncbi.nlm.nih.gov/pubmed/11311297
http://www.ncbi.nlm.nih.gov/pubmed/15637777
http://www.ncbi.nlm.nih.gov/pubmed/15637777
http://www.ncbi.nlm.nih.gov/pubmed/15637777
http://www.ncbi.nlm.nih.gov/pubmed/15637777
http://www.ncbi.nlm.nih.gov/pubmed/11263684
http://www.ncbi.nlm.nih.gov/pubmed/11263684
http://www.ncbi.nlm.nih.gov/pubmed/11263684
http://www.al-edu.com/wp-content/uploads/2014/05/Baddeley-et-al-eds-The-handbook-of-memory-Disorders.pdf
http://www.al-edu.com/wp-content/uploads/2014/05/Baddeley-et-al-eds-The-handbook-of-memory-Disorders.pdf
http://www.al-edu.com/wp-content/uploads/2014/05/Baddeley-et-al-eds-The-handbook-of-memory-Disorders.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16967345
http://www.ncbi.nlm.nih.gov/pubmed/16967345
http://www.ncbi.nlm.nih.gov/pubmed/17241486
http://www.ncbi.nlm.nih.gov/pubmed/17241486
http://www.ncbi.nlm.nih.gov/pubmed/16676683
http://www.ncbi.nlm.nih.gov/pubmed/16676683
http://www.ncbi.nlm.nih.gov/pubmed/16676683
https://ueaeprints.uea.ac.uk/34946/1/Psychopathology_in_Williams_Syndrome__the_effect_of_individual_differences_across_the_lifespan.pdf
https://ueaeprints.uea.ac.uk/34946/1/Psychopathology_in_Williams_Syndrome__the_effect_of_individual_differences_across_the_lifespan.pdf
https://ueaeprints.uea.ac.uk/34946/1/Psychopathology_in_Williams_Syndrome__the_effect_of_individual_differences_across_the_lifespan.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12730029
http://www.ncbi.nlm.nih.gov/pubmed/12730029
http://www.ncbi.nlm.nih.gov/pubmed/11501694
http://www.ncbi.nlm.nih.gov/pubmed/11501694
http://www.ncbi.nlm.nih.gov/pubmed/18973971
http://www.ncbi.nlm.nih.gov/pubmed/18973971
http://www.ncbi.nlm.nih.gov/pubmed/18973971
http://www.ncbi.nlm.nih.gov/pubmed/18973971
http://www.ncbi.nlm.nih.gov/pubmed/15759262
http://www.ncbi.nlm.nih.gov/pubmed/15759262
http://www.ncbi.nlm.nih.gov/pubmed/15759262
http://www.ncbi.nlm.nih.gov/pubmed/16958028
http://www.ncbi.nlm.nih.gov/pubmed/16958028
http://www.ncbi.nlm.nih.gov/pubmed/16958028
http://www.ncbi.nlm.nih.gov/pubmed/16958028
http://apt.rcpsych.org/content/11/5/355
http://apt.rcpsych.org/content/11/5/355
http://www.ncbi.nlm.nih.gov/pubmed/16080773
http://www.ncbi.nlm.nih.gov/pubmed/16080773
http://www.ncbi.nlm.nih.gov/pubmed/16080773
http://www.ncbi.nlm.nih.gov/pubmed/20161441
http://www.ncbi.nlm.nih.gov/pubmed/20161441
http://www.ncbi.nlm.nih.gov/pubmed/20161441
http://www.ncbi.nlm.nih.gov/pubmed/20425787
http://www.ncbi.nlm.nih.gov/pubmed/20425787
http://www.ncbi.nlm.nih.gov/pubmed/20425787
http://www.ncbi.nlm.nih.gov/pubmed/15534874
http://www.ncbi.nlm.nih.gov/pubmed/15534874
http://www.ncbi.nlm.nih.gov/pubmed/15534874
http://psycnet.apa.org/index.cfm?fa=buy.optionToBuy&id=1984-01699-001
http://psycnet.apa.org/index.cfm?fa=buy.optionToBuy&id=1984-01699-001
http://psycnet.apa.org/index.cfm?fa=buy.optionToBuy&id=1984-01699-001
https://www.researchgate.net/publication/232579187_Down%27s_syndrome_children_in_a_Strange_Situation_attachment_and_exploration_behaviors
https://www.researchgate.net/publication/232579187_Down%27s_syndrome_children_in_a_Strange_Situation_attachment_and_exploration_behaviors
http://www.ncbi.nlm.nih.gov/pubmed/16049642
http://www.ncbi.nlm.nih.gov/pubmed/16049642
http://www.ncbi.nlm.nih.gov/pubmed/16049642
http://www.ncbi.nlm.nih.gov/pubmed/16049642
http://www.ncbi.nlm.nih.gov/pubmed/24520861
http://www.ncbi.nlm.nih.gov/pubmed/24520861
http://www.ncbi.nlm.nih.gov/pubmed/18197953
http://www.ncbi.nlm.nih.gov/pubmed/18197953
http://www.ncbi.nlm.nih.gov/pubmed/18197953
http://www.ncbi.nlm.nih.gov/pubmed/1839314
http://www.ncbi.nlm.nih.gov/pubmed/1839314
http://www.ncbi.nlm.nih.gov/pubmed/10382135
http://www.ncbi.nlm.nih.gov/pubmed/10382135
http://www.ncbi.nlm.nih.gov/pubmed/10382135
http://www.ncbi.nlm.nih.gov/pubmed/19359768
http://www.ncbi.nlm.nih.gov/pubmed/19359768
http://www.ncbi.nlm.nih.gov/pubmed/25007424
http://www.ncbi.nlm.nih.gov/pubmed/25007424
http://www.ncbi.nlm.nih.gov/pubmed/25007424
http://www.ncbi.nlm.nih.gov/pubmed/24392262
http://www.ncbi.nlm.nih.gov/pubmed/24392262
http://www.ncbi.nlm.nih.gov/pubmed/24392262
http://www.ncbi.nlm.nih.gov/pubmed/22052570
http://www.ncbi.nlm.nih.gov/pubmed/22052570
http://www.ncbi.nlm.nih.gov/pubmed/22052570
http://www.ncbi.nlm.nih.gov/pubmed/22052570
http://onlinelibrary.wiley.com/doi/10.1002/cpp.409/abstract
http://onlinelibrary.wiley.com/doi/10.1002/cpp.409/abstract
http://www.ncbi.nlm.nih.gov/pubmed/21204217
http://www.ncbi.nlm.nih.gov/pubmed/21204217
http://www.ncbi.nlm.nih.gov/pubmed/21204217
http://www.ncbi.nlm.nih.gov/pubmed/8055322
http://www.ncbi.nlm.nih.gov/pubmed/8055322
http://www.ncbi.nlm.nih.gov/pubmed/8055322
http://www.ncbi.nlm.nih.gov/pubmed/8197171
http://www.ncbi.nlm.nih.gov/pubmed/8197171
http://www.ncbi.nlm.nih.gov/pubmed/8197171
http://www.ncbi.nlm.nih.gov/pubmed/17339268
http://www.ncbi.nlm.nih.gov/pubmed/17339268
http://www.ncbi.nlm.nih.gov/pubmed/17339268
http://www.ncbi.nlm.nih.gov/pubmed/9140392
http://www.ncbi.nlm.nih.gov/pubmed/9140392
http://www.ncbi.nlm.nih.gov/pubmed/9140392
http://www.ncbi.nlm.nih.gov/pubmed/9140392


Citation: Vicari S, Costanzo F, Armando M, Carbonara G, Varvara P, et al. (2016) Detecting Psychiatric Profile in Genetic Syndromes: A Comparison 
of Down Syndrome and Williams Syndrome. J Genet Syndr Gene Ther 7: 279. doi:10.4172/2157-7412.1000279

Page 7 of 7

Volume 7 • Issue 1 • 1000279
J Genet Syndr Gene Ther
ISSN: 2157-7412 JGSGT, an open access journal 

76. Fusco C, Micale L, Augello B, Pellico MT, Menghini D, et al. (2014) Smaller
and larger deletion of the Williams Beuren syndrome region implicate genes
involved in mild facial phenotype, epilepsy and autistic traits. Europ J Hum
Genet 22: 64-70. 

77. Antonell A, Del Campo , Magano LF, Kauffmann L, de la Iglesia JM, et al (2010) 
Partial 7q11.23 deletions further implicate GTF2I and GTF2IRD1 as the main
genes responsible for the Williams-Beuren syndrome neurocognitive profile. J 
Med Genet 47: 312-320. 

78. Ferrero GB, Howald C, Micale L, Biamino E, Augello B, et al. (2010) An atypical 
7q11.23 deletion in a normal IQ Williams-Beuren syndrome patient. Eur J Hum 
Genet 18: 33-38.

79. García-Cerro S, Martínez P, Vidal V, Corrales A, Flórez J, et al. (2014)
Overexpression of Dyrk1A is implicated in several cognitive, electrophysiological 
and neuromorphological alterations found in a mouse model of Down syndrome. 
PLoS One 9(9): e106572. 

80. Souchet B, Guedj F, Sahún I, Duchon A, Daubigney F, et al. (2014) Excitation/
inhibition balance and learning are modified by Dyrk1a gene dosage. Neurobiol 
Dis 69: 65-75.

81. Wassef A, Baker J, Kochan LD (2003) GABA and schizophrenia: a review of
basic science and clinical studies. J Clin Psychopharmacol 23: 601-640.

82. Tordjman S, Anderson GM, Cohen D, Kermarrec S, Carlier M, et al. (2013) 
Presence of autism, hyperserotonemia, and severe expressive language
impairment in Williams-Beuren syndrome. Mol Autism 4: 29.

83. Lesch KP, Bengel D, Heils A, Sabol SZ, Greenberg BD, et al. (1996) Association 
of anxiety-related traits with a polymorphism in the serotonin transporter gene
regulatory region. Science 274: 1527-1531.

84. Pegoraro LF, Steiner CE, Celeri EH, Banzato CE, Dalgalarrondo P4 (2014)
Cognitive and behavioral heterogeneity in genetic syndromes. J Pediatr (Rio
J) 90: 155-160.

http://www.ncbi.nlm.nih.gov/pubmed/23756441
http://www.ncbi.nlm.nih.gov/pubmed/23756441
http://www.ncbi.nlm.nih.gov/pubmed/23756441
http://www.ncbi.nlm.nih.gov/pubmed/23756441
http://www.ncbi.nlm.nih.gov/pubmed/19897463
http://www.ncbi.nlm.nih.gov/pubmed/19897463
http://www.ncbi.nlm.nih.gov/pubmed/19897463
http://www.ncbi.nlm.nih.gov/pubmed/19897463
http://www.ncbi.nlm.nih.gov/pubmed/19568270
http://www.ncbi.nlm.nih.gov/pubmed/19568270
http://www.ncbi.nlm.nih.gov/pubmed/19568270
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0106572
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0106572
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0106572
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0106572
http://www.ncbi.nlm.nih.gov/pubmed/24801365
http://www.ncbi.nlm.nih.gov/pubmed/24801365
http://www.ncbi.nlm.nih.gov/pubmed/24801365
http://www.ncbi.nlm.nih.gov/pubmed/14624191
http://www.ncbi.nlm.nih.gov/pubmed/14624191
http://www.ncbi.nlm.nih.gov/pubmed/23972161
http://www.ncbi.nlm.nih.gov/pubmed/23972161
http://www.ncbi.nlm.nih.gov/pubmed/23972161
http://www.ncbi.nlm.nih.gov/pubmed/8929413
http://www.ncbi.nlm.nih.gov/pubmed/8929413
http://www.ncbi.nlm.nih.gov/pubmed/8929413

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Method  
	Participants
	Every participant lived with their own families 
	Instruments 
	Statistics and significance level 

	Results
	Discussion
	Acknowledgement
	Table 1
	Table 2
	References

