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Abstract 
Although there is some consensus when it comes to establishing the lexicon 
as one of the strengths of language in people with Williams Syndrome (WS), 
little is known about its evolution throughout development and changes 
based on age. The objective of this study was to find out if there are differ-
ences in receptive vocabulary between childhood and adolescence and into 
adulthood. In this research, 19 people with WS between 6 and 20 years old, 
divided into two age ranges (6 - 11; 12 - 20) and matched in mental age, were 
evaluated through the Peabody Vocabulary Test. The results show significant 
differences between both groups in favor of the group with the oldest chro-
nological age and a direct correlation between chronological age and recep-
tive vocabulary development, regardless of mental age. These data support 
the natural evolution of the passive lexicon in people with WS. 
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1. Introduction 

Williams Syndrome, hereinafter WS (Williams, Barratt-Boyes, & Lowe, 1961; 
Beuren, Apitz, & Harmjanz, 1962), is a neurodevelopmental disorder caused by a 
chromosome deletion on chromosome 7. Some studies claim that Williams syn-
drome has an incidence of 1 case per 7500 approximately (Rossi & Giacheti, 
2017; Strømme, Bjornstad, & Ramstad, 2002). Others, on the other hand, say 
that the incidence is 1 in 20,000 (Garayzábal & Cuetos, 2008; Sotillo, 1999). 

WS is a multisystemic alteration that is reflected in the atypical neuroanatom-
ic, physical-clinical, and neuropsychological phenotype. It manifests itself 
through cardiac and pulmonary alterations, prototypical facial features, and 
personality (Metcalfe, 1999; Rossi & Giacheti, 2017).  
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At the cognitive level, SW is characterized by a variable intellectual disability 
(with an IQ between 40 and 70), motor difficulties and alterations in visuospatial 
processing, planning, problem-solving and calculation (Arnold, Yule, & Martin, 
1985; Bellugi, Bihrle, Neville, Doherty, & Jernigan, 1992; Puente, Fernández, Al-
varado, & Jiménez, 2014). In addition, in subjects with WS you can see a good 
memory of stimuli in the face of difficulties in other memory skills (Kaplan, 
Wang, & Francke, 2001) and a dissociation between face processing, language 
and social cognition (Bellugi, Bihrle, Jernigan, Trauner, & Doherty, 1990; Ud-
win, Yule, & Martin, 1987). Chronological age did not relate significantly to 
cognitive abilities (Miezah, Porter, Batchelor, Boulton, & Veloso, 2020). 

Several studies have tried to describe a linguistic profile more open to indi-
vidual variability (López-Rangel, Maurice, McGillivray, & Friedman, 1992), al-
though most seem to agree on the difficulty of grammatical aspects, lexi-
cal-semantic and pragmatic respectively (Clahsen & Almazan, 1998; Levy & Be-
char, 2003; Pinheiro, Galdo-Álvarez, Sampaio, Niznikiewicz, & Gonçalves, 2010; 
Robinson & Temple, 2009). For example, at the morphosyntactic level, children 
with WS have difficulties in the use of prepositions, concordances of time, gend-
er and number, a regulated structure and an average emission length lower than 
expected due to their chronological age (Benítez-Burraco, Garayzábal, & Cuetos, 
2016; Diez-Itza, Martínez, Fernández-Urquiza, & Antón, 2017; Garayzábal, So-
tillo, & Campos, 2001; Grant, Valian, & Karmiloff-Smith, 2002). The pragmatic 
component also seems to have certain particularities, especially as regards com-
municative exchanges. People with WS seem to have difficulties in the beginning 
and the end of the conversation. Besides, they do not take into account the in-
formation provided by the interlocutor or difficulties in the respect of shifts pre-
senting, also, very imaginative messages, close to lyricism and empty content 
(Bellugi, Wang, & Jenigan, 1994; Garayzábal, Fernández, & Díez-Itza, 2010; So-
tillo & Garayzábal, 1999).  

Specifically regarding the lexical component, it seems that people with SW 
have a broad and fluid vocabulary (Wang & Bellugi, 1993). Heinze & Vega 
(2010) maintain that subjects with WS obtain scores higher than people with 
same mental age in the tests that evaluate the passive lexicon in accordance with 
Brock (2007). In this same line, Arnold et al. (1985) & Udwin et al. (1987) show 
that, on the Wechsler intelligence scales, people with SW score higher on voca-
bulary tasks (Davies, Howlin, & Udwin, 1998), this being the component with 
the least difficulties. When using tasks that measure receptive vocabulary, again 
the data indicate that their scores are generally above their mental age, although 
below their chronological age (Bellugi et al., 1990; Tyler et al., 1997), which 
could indicate difficulties in lexical recovery. In addition, people with SW get a 
higher level of understanding vocabulary compared to other intellectual disabili-
ties, such as Down syndrome (Ypsilanti, Grouios Alevriadou, & Tsapkini, 2005). 
Other authors indicate that the performance in vocabulary tasks in the WS’s case 
is relatively good except in relational vocabulary (Heinze, Osorio, Lens, & Sam-
paio, 2014; Mervis & John, 2008).  
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In addition, at younger ages there are no differences in lexical task perfor-
mance between DS and WS. However, in older ages, people with SW lower level 
of receptive vocabulary and lexical-semantic knowledge (Purser, Thomas, Snox-
all, Mareschal, & Karmiloff-Smith, 2015). 

Longitudinal studies with children and adolescents with WS state that voca-
bulary skills decrease as age increases (Mervis & Pitt, 2015).  

It should also be noted that lexical acquisition skills and semantic knowledge 
are altered in the WS, with a different semantic processing system (Thomas, 
Dockrell, Messer, Parmigiani, Ansari, & Karmiloff-Smith, 2006) and poorer 
compared to children with Typical Development (Jarrold, Hartley, Philips, & 
Baddeley, 2000). However, the semantic component of individuals with WS 
seems to have a different development, far from being delayed (Gosch, Stading, 
& Pankau, 1994; Von Armin & Engel, 1964). Therefore, the aim of the study was 
to know the evolution of receptive vocabulary in children and adolescents with 
WS throughout age. 

2. Method 
2.1. Participants 

This research involved 19 people diagnosed with WS (12 men and 7 women) di-
vided into two age groups: 6 - 12 years (11 children) and 8 adolescents and 
adults between 12 and 20 years. The first group had a chronological mean age of 
8.97 years (2.1), while the second group had a chronological mean age of 16.62 
years (3.35). Taking into account that WS is considered a rare disease, and ac-
cording to the data of the Williams Spain Association, the sample of this study 
represents 20% of its members. 

Since intellectual capacity could explain the differences, the intelligence of all 
participants has been assessed beforehand. Both groups were paired in Intellec-
tual Quotient (IQ) across the Weschler scales, specifically the WISC IV scale 
(Wechsler, 2010), with no significant differences between the groups. The child-
ren’s group had an average IQ of 48.7 (2.7), while the adolescent group had an 
average IQ of 46.9 (2.1). 

It is important to note that none of the participants attend speech therapy. In 
addition, all participants have Spanish as their mother tongue. 

2.2. Procedure 

In order to collect data, first of all, the Williams Spain Association was contacted 
and they proceeded to explain what the study was going to consist of, providing 
all the information related to the project and resolving any possible doubts that 
might arise. Once the association agreed to confirm the subjects that make up 
the first group of the sample, they proceeded to send an informed consent model 
so that parents who were interested in participating could sign them. At the 
same time, various educational centers were contacted in the same way to obtain 
the sample that makes up the group corresponding to the participants with typi-
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cal development (TD). 
After this process, the administration of the evaluation test would be carried 

out. In the case of the group with WS, data collection was carried out at the 
anual meeting, organized by the association once a year. The data of the group 
with DT for their part, were acquired after carrying out the assessment process 
at the home of each one of them. It is important to bear in mind that all partici-
pants were evaluated individually and in a single session. 

2.3. Instrument 

The Peabody Picture vocabulary test (PPVT-III Spanish version of Dunn, Dunn 
and Arribas, 2006), designed to be used from the age of 2 years, was used to ob-
tain data. The main objective of this test is to evaluate the level of receptive vo-
cabulary. 

2.4. Data Analysis 

The normality of the sample was verified through the Kolmogorov-Smirnoff 
test, resulting in a non-parametric test. The results were then analyzed using the 
U-Mann Whitney test. To analyze the correlation between chronological age and 
linguistic age, Spearman’s Rho test was used. 

3. Results  

The results show a higher level of receptive vocabulary in the group of adoles-
cents and adults. As for the average linguistic age of the first group (6 - 12 years), 
it was 5.58 years (1.66), with a gap of 3.39 years over the chronological age. 
Meanwhile, in the second group of adolescents and adults, the mean age of lan-
guage was 7.88 years (1.36), with a gap of 8.74 years over the chronological age. 
The results, therefore, indicate that there are significant differences between the 
two age groups (p < .01).  

Similarly, it has been found that there is a significant correlation (<.01) be-
tween chronological age and language age. 

4. Discussion 

The data obtained in this research have shown how people with SW obtain re-
sults in designation tasks far below what would correspond to their chronologi-
cal age, in the same line as studies carried out in naming tasks and word initia-
tion (Bello, Capirci, & Volterra, 2004). In addition, in this case, and regardless of 
the intellectual level, it is observed how the passive lexicon is improving as the 
chronological age increases, as pointed out by other studies that have used the 
same evaluation test, both comparing the mental age (Bellugi et al., 1990), as 
chronological age (Mervis, Morris, Bertrand, & Robinson, 1999). 

Along these lines, some authors suggested that the semantic system in SW 
could improve with age (Clahsen, Ring, & Temple, 2004; Temple, Almazan, & 
Sherwood, 2002) or that semantic knowledge is one of the strengths in adults 
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(Brock, Jarrold, Farran, Laws, & Riby, 2007). The results confirm that there is 
indeed an evolution in receptive vocabulary between childhood and adolescence 
and adulthood.  

This could be interpreted according to studies that state that the pattern of 
vocabulary development is the same as that of typically developing children, de-
spite language delay and SW delay. Originally, there is a gradual appearance of 
words that is later accompanied by a significant period of vocabulary learning 
(Robinson & Mervis, 1998; Temple et al., 2002). However, other studies support 
that vocabulary acquisition in SW follows a different pattern compared to other 
intellectual disabilities, such as the case of Down syndrome (Vicari, Caselli, Gag-
liardi, Tonucci, & Volterra, 2002). Compared to people with typical develop-
ment, in WS, the vocabulary develops more slowly and with a higher level of 
production than understanding (Nazzi & Karmiloff-Smith, 2002; Tyler et al., 
1997).  

It is important to note that these results are also in line with those studies that 
maintain that there is an asynchrony between cognitive development and lexical 
development characteristic of this syndrome (Nazzi, Gopnik, & Karmiloff-Smith, 
2005) but with interdependence between language and cognition (Mervis & Be-
cerra, 2007). 

However, it should be noted that this significant difference in receptive voca-
bulary has occurred in a “natural” manner, as participants had not received 
speech therapy after the age of 6, which indicates that the passive lexicon evolves 
as a distinctive feature in SW (Purser et al., 2015). It is also essential to highlight 
the importance of evaluating language skills in the context of adaptive function-
ing to guide the educational and rehabilitation strategies of people with SW (Al-
fieri et al., 2017). These results indicate the importance of continuing to work on 
the receptive vocabulary at the linguistic level throughout the development of 
the person with WS. Therefore, linguistic intervention should be a fundamental 
area within their treatments. 

In addition, we believe it is important to emphasize that it would be necessary 
to know in future lines of research how the linguistic intervention influences this 
group and analyze the effectiveness of this treatment, considering adaptive func-
tioning. 
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