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Abstract:

Pragmatic language skills are often impacted in individuals with intellectual disability, a
developmental condition defined by deficits in intellectual and adaptive skills. In this chapter,
we review the literature on pragmatic language in three genetically-based causes of intellectual
disability — Down syndrome, fragile X syndrome, and Williams syndrome. We focus on group-
comparison studies of young verbal individuals and cover a range of critical pragmatic skills (e.g.
speech acts, topic initiation and maintenance, management of communication breakdowns,
and narrative). We draw special attention to matching strategies utilized in the design of these
studies which have critical implications for interpreting existing literature and guiding future
studies. We conclude with discussions of theoretical implications, research directions, and

clinical applications based on our review.

Key words: communication; Down syndrome; fragile X syndrome; genetic disorder;

intellectual disability; language; neurodevelopmental disorder; pragmatics; Williams syndrome

Reference: Martin, G.E., Lee, M., & Losh, M. (2017) 'Intellectual disability', in L. Cummings (ed.),
Research in Clinical Pragmatics, Series: Perspectives in Pragmatics, Philosophy & Psychology,
Vol. 11, Cham, Switzerland: Springer-Verlag. ISBN: 978-3-319-47487-8 (hardcover);
978-3-319-47489-2 (eBook)



5.1 Introduction

Intellectual disability (ID), previously referred to as mental retardation, is a developmental
condition defined by deficits in intellectual functioning (e.g. an 1Q score below 70) and adaptive
skills, such as self-management, social behavior, and language and communication (American
Psychiatric Association 2013). Historically, little consideration was afforded to understanding
the symptom profiles of ID, and few if any intervention efforts existed, with individuals with ID
commonly placed in institutions along with patients suffering from a variety of psychiatric
conditions (Braddock and Parish 2002). It is now recognized that individuals with ID represent a
considerably heterogeneous population, and detailed clinical assessment of skills across
different cognitive, social, and linguistic domains is of paramount importance in developing and
implementing effective interventions. Because pragmatic competence relies on a complex
integration of skills across these domains, pragmatic abilities are frequently impacted in ID
(Abbeduto 2003; Abbeduto et al. 2007; Abbeduto and Hesketh 1997; Rice et al. 2005; Roberts
et al. 2008). Pragmatic impairment affects communication and social interaction, with potential
to impact relationships with family members, peers, and other community members. Thus, the
pragmatic skills of individuals with ID warrant special consideration in research and intervention

efforts.

In this chapter, we review the research literature on pragmatic language in three genetically-
based causes of ID — Down syndrome (DS), fragile X syndrome (FXS), and Williams syndrome
(WS). As well as discussing our own findings, we include a few original examples of discourse
from our data. We focus on these conditions of genetic origin because of our own expertise and
the available research literature. However, we acknowledge that other etiologies, including
environmental conditions such as fetal alcohol syndrome, are frequently implicated in ID as
well. For each syndrome, we begin with a description of general characteristics. Literature
permitting, we then report findings from standardized tests and rating systems, and consider
what is known about speech acts (functions), conversational topic initiation and maintenance,
communication breakdowns, and pragmatic (macrostructural) aspects of narrative

(storytelling). We focus this literature review on verbal children, adolescents, and young adults,



and include only group comparison studies. Many group comparison studies matched research
participants on, or controlled for, general cognitive ability to determine whether pragmatic
competence is below nonverbal mental age expectations in individuals with ID. According to
the autism literature, where studies of pragmatics abound, accounting for structural language
(vocabulary and syntax) skills is a more appropriate and relatively more recent approach to
matching (Capps et al. 1998; Ozonoff et al. 1990; Tager-Flusberg 2004). Because pragmatics
refers to the use of language for social interaction, making sure that linguistic ‘building blocks’
are equated across groups is especially important. Therefore, we draw attention to these
details in our review of the literature below, and revisit this issue in considering theoretical

implications. The chapter concludes with research directions and some clinical applications.

5.2 Down syndrome

DS occurs in about 1 in 700-800 live births. It has a population prevalence of about 1 in 1,000
for children and adolescents and 1 in 1,200 overall, making it the most common known genetic
cause of ID (Centers for Disease Control 2006; Parker et al. 2010; Presson et al. 2013; Shin et al.
2009). The vast majority of cases are caused by an extra copy of chromosome 21, with
translocation (when part of this chromosome attaches to another chromosome) and mosaicism
(when only some cells include an extra copy of chromosome 21) representing less frequent
causes. Intellectual ability in DS varies from average intelligence to severe disability, with most
individuals having ID in the moderate range (Pueschel 1995; Roizen 2007). Verbal short-term
memory may be particularly impaired (Jarrold and Baddeley 2001; Laws 2002), whereas visuo-
spatial processing and perception may represent a relative cognitive strength (Fidler et al. 2006;
Jarrold et al. 1999). Individuals with DS have been described as affectionate, very social, and
engaging (Moore et al. 2002; Wishart and Johnston 1990). The pragmatic language profile of DS

is notable for its blend of strengths and weaknesses, as described below.

Most studies of pragmatic language in DS have focused on discrete pragmatic skills (i.e. specific
skills such as signaling noncomprehension of a message or contributing novel information to a

topic of conversation). However, one longitudinal study using the Comprehensive Assessment



of Spoken Language (CASL; Carrow-Woolfolk 1999) found that typically developing boys
showed more skill at baseline (controlling for structural language and mental age) and
developed pragmatic skills more quickly over time than boys with DS (Martin et al. 2013b).
Similarly, on the Children’s Communication Checklist (CCC; Bishop 1998), a questionnaire for
measuring pragmatic skills (along with speech and structural language) that is rated by parents
or teachers, individuals with DS showed lower overall pragmatic skills than younger typically
developing controls (Laws and Bishop 2004). Using the second edition of the CCC (Bishop 2003),
Losh et al. (2012) found that boys with DS performed more poorly overall (and on subscales of
initiation, coherence, scripted language, and context in particular) than typically developing
boys after controlling for nonverbal mental age as well as structural language skills, but did not

differ from boys with FXS.

Except for requesting, children with DS display a similar range of communicative functions (i.e.
answers, comments, and protests) as typically developing children matched on language age or
developmental level (Beeghly et al. 1990; Coggins et al. 1983). Weakness in requesting may
begin early and be less amenable to intervention. This is confirmed in one study of young
children with DS (Yoder and Warren 2002), in which parent education and prelinguistic skills

training improved prelinguistic commenting and lexical density but not requesting.

Contingent language use, or the ability to stay on topic, appears to be an additional strength.
Children with DS appear able to stay on topic for as many turns as mental or developmental
age-matched children (Beeghly et al. 1990; Tannock 1988) and for even more turns than
children matched on mean length of utterance (MLU, a measure of syntactic complexity)
(Beeghly et al. 1990). Moreover, evidence suggests that children with DS are more contingent
during conversation than both children with FXS and children with autism (Roberts et al. 2007;
Tager-Flusberg and Anderson 1991). However, as Abbeduto and Hesketh (1997) have argued,
measuring topic maintenance ability by contingency alone overlooks the quality of topic-
maintaining turns. In fact, Roberts et al. (2007) found that boys with DS elaborated on topics

less often, and produced more turns that maintained a topic by adding minimal or no new



information (e.g. acknowledgments, simple responses) compared with younger, typically
developing boys of similar mental age. Of note, most questions were coded as elaborate topic
maintenance, and so findings of reduced requesting in DS referenced previously (Beeghly et al.
1990; Yoder and Warren 2002), along with structural language deficits, may also help to explain
these differences. Children with DS also initiate fewer new topics than mental age-matched

typically developing children (Tannock 1988).

Pragmatic difficulties continue as children with DS grow older. For instance, when describing
novel shapes for a naive listener during a structured referential communication task, youth with
DS expressed messages that were less clear (e.g. more ambiguous) than those of mental age-
matched, typically developing children (Abbeduto et al. 2006). Performance on this task was
related to the expressive language ability of individuals with DS. In another structured task,
Abbeduto et al. (2008) found that young individuals with DS signaled noncomprehension of
confusing messages less often than mental age-matched typically developing children. In this
same study, individuals with DS did not differ from those with FXS. In work from our own group
(Martin et al. 2015), after controlling for mental age and receptive vocabulary skills, we also
found that children and adolescents with DS signaled noncomprehension less often than
younger, typically developing controls (comparisons with the FXS group are reported in section
5.3). Note that one typical way of signaling noncomprehension is to make a request for
clarification, suggesting that requesting in particular may continue to be an area of weakness

for children with DS as they become older.

Narrative, or storytelling, abilities appear to represent a relative strength in DS. Children and
adolescents with DS have been found to include a similar number of plot elements as mental
age-matched, typically developing children (Boudreau and Chapman 2000), and more
references to plot and theme than language-matched controls (Boudreau and Chapman 2000;
Miles and Chapman 2002). Even when matched on mental age alone, adolescents and young
adults with DS used more evaluation (e.g. references to characters’ mental states) in their

narratives than typically developing controls in another study (Keller-Bell and Abbeduto 2007).



More recently, Finestack et al. (2012) reported that adolescents and young adults with DS
performed similarly to younger, MLU-matched typically developing children across all
macrostructural elements studied (e.g. character development, references to character’s
thoughts and feelings, linguistic cohesion through complex syntax). In another recent study,
children and adolescents with DS included fewer episodic elements in their narratives than
typically developing children matched on nonverbal cognitive skills (Channell et al. 2015).
However, MLU accounted for these group differences, suggesting that structural language may
be a key limiting factor in narrative skills for children with DS. Of note, less narrative content is
recalled when stories are presented in audio only (Kay-Raining Bird et al. 2004). This may be
explained by the visual processing strengths and verbal short-term memory deficits described

at the beginning of this section.

Together, existing findings suggest that narrative abilities may be a relative strength in the
pragmatic profile of DS, at least when visual supports are present. Critical skills such as
narrative evaluation, the use of complex syntax to cohere narrative elements, and integration
of local episodes within overarching narrative themes are all comparable to comparison groups
matched on structural language abilities. To illustrate these crucial skills, the following narrative
is produced by a 9.8 year-old boy with DS and is based on a wordless picture book. This boy has

a nonverbal mental age of 5.6 years and a nonverbal 1Q of 62:

There was one, um, there was a boy named Bed. Name Christin. She was, he was
sleeping in his bed. But he woked up. Because there was one cat on his bed. And he
slept and slept and slept. He woked up. He tried to look for his cat. He tried to look
under his bed. There's no cat. He was so sad because he doesn't have his cat. A ball.
He looked behind the window. She looked behind the plants. He looked in in the toy
bag. Toy box. He looked on the tree. He looked on the tree. He looked under here.
But there was a spider. And he was crying crying crying. He slept and slept and slept

and slept. And he woked up. That’s what he looked like. He turned on the lights.



And there was cats on his bed. That’s how the story ended. And he snuggled. They,
he kissed them. And they hugged him. He hugged them.

In spite of some grammatical errors (e.g. overregularizations such as ‘woked’), this excerpt
illustrates a number of strengths in narrative skill. Complex syntax, though not extensively
employed, is used to link episodes causally, as with the adverbial clause in ‘he was sad because
he doesn’t have his cat’. Protagonists’ internal states, goals, and motivations are also described
and elaborated in a manner that advances the story. And importantly, the narrative is imbued
with an overarching structure with a clear beginning, middle, and end. In line with existing
literature on pragmatics in DS more generally, this language sample illustrates how the
pragmatic profile of individuals with DS is marked by both strengths and weaknesses. Strengths
include contingent language use and picture-supported narrative skills, whereas challenges
include requesting, initiation of topics and communicative repairs, and topic elaboration. This
profile may be described as somewhat passive in nature, potentially requiring a good amount of
scaffolding but lacking in features that would likely frustrate a communication partner (as

opposed to noncontingent language and perseveration, as described in section 5.3 below).

Finally, while this review has focused on pragmatic language, children with DS also have poorer
speech intelligibility, or understandability, than younger, typically developing children (Barnes
et al. 2009; Chapman et al. 1998). Although studies of pragmatic language have typically
accounted for these difficulties by evaluating only intelligible utterances from language
samples, poor speech intelligibility can clearly impact pragmatic competence by limiting

communicative effectiveness.

5.3 Fragile X syndrome

Although less prevalent than DS, FXS is the most common known inherited cause of ID (Dykens
et al. 2000; Hagerman and Hagerman 2002), with the full mutation of the Fragile X Mental
Retardation-1 gene (FMR1) present in approximately 1 in 2,500 to 1 in 5,000 individuals (Coffee
et al. 2009; Fernandez-Carvajal et al. 2009; Hagerman 2008; Pesso et al. 2000). In individuals



with the full mutation of this gene, FMR1 shuts down (becomes methylated). This causes a
deficiency in production of the Fragile X Mental Retardation Protein (FMRP), which is thought
to be essential for normal cognitive functioning (Devys et al. 1993; Jin and Warren 2003).
Because females have two X chromosomes, females affected with FXS still have one functioning
copy of FMR1. This copy is able to produce FMRP so that females are nearly always less

affected than males.

Whereas females tend to exhibit only mild ID or intellectual abilities within the normal range, ID
in males with FXS typically ranges in severity from moderate to severe (Hagerman and
Hagerman 2002; Loesch et al. 2003; Reiss and Dant 2003). Social anxiety (Bregman et al. 1988;
Cordeiro et al. 2011; Hagerman 2002) and deficits in attention (Hooper et al. 2000; Wilding et
al. 2002) are also common. FXS is also the leading, identified single-gene condition associated
with autism spectrum disorder (ASD), with about 40%-75% of males with FXS meeting criteria
for ASD in a research setting (Clifford et al. 2007; Hall et al. 2008; Kaufmann et al. 2004; Klusek
et al. 2014a; Philofsky et al. 2004; Rogers et al. 2001). Autism status often affects the severity
and quality of language impairments in FXS and is associated with increased likelihood of both

males and females receiving speech-language therapy (Martin et al. 2013a).

Because females are generally less affected than males, most research has focused on males
with FXS. Accordingly, the following review will focus on males only. That said, results of case
studies and a few mixed-age group studies suggest that pragmatic impairment, including
difficulties in initiating social interactions, may be present in females as well (Hagerman et al.

1999; Lesniak-Karpiak et al. 2003; Mazzocco et al. 1997; Spinelli et al. 1995).

Several studies of overall pragmatic skills in males with FXS have utilized a standardized
measure or comprehensive rating system. In the same longitudinal study reviewed in section
5.2 (Martin et al. 2013b), typically developing boys outperformed boys with FXS (with and
without ASD) on the CASL at the first time-point and also developed pragmatic skills more

quickly over time. Boys with both FXS and ASD performed more poorly than those with FXS



only. Losh et al. (2012) found that boys with comorbid FXS and ASD, but not those without ASD,
performed more poorly than typically developing boys on the CASL after controlling for
nonverbal mental age, receptive and expressive lexical skills, and MLU. Regardless of ASD
status, boys with FXS performed more poorly overall on the CCC-2 (and on subscales of
initiation, coherence, scripted language, context, and nonverbal communication in particular)
than controls in this same study. Boys with FXS and ASD also did not differ significantly from
boys with FXS only on any subscale, suggesting that the CCC-2 is not sensitive to pragmatic

language differences in FXS based on ASD status.

Most recently, Klusek et al. (2014b) applied the Pragmatic Rating Scale-School Age (Landa 2011)
to seminaturalistic interactions. They reported that boys with FXS (regardless of ASD status)
showed greater impairment than younger typically developing boys after controlling for mental
age and structural language. Further, boys with both FXS and ASD showed greater deficits than
boys with FXS without ASD and boys with DS. In both of these studies (Klusek et al. 2014b; Losh
et al. 2012), boys with comorbid FXS and ASD showed pragmatic impairment that was similar in

severity to an additional comparison group of boys with idiopathic ASD.

As is the case for DS, most studies of pragmatic language in males with FXS have focused on
discrete pragmatic skills. Males with FXS have been reported to contribute more off-topic or
tangential turns (i.e. noncontingent language) to a conversation than males with ID without
FXS, including those with DS (Sudhalter and Belser 2001; Wolf-Schein et al. 1987). Of note,
autism status of participants with FXS was not specified in these early studies. More recently,
Roberts et al. (2007) found this pattern to be specific to boys with FXS who also met criteria for
ASD. These boys were additionally found to be more noncontingent than boys with FXS without
ASD even after controlling for nonverbal mental age. Roberts and colleagues also found that
boys with FXS with and without ASD, like boys with DS, were less likely to add new information
in conversational turns (i.e. they were less elaborative) than younger typically developing boys.

The following example illustrates the use of noncontingent language during a semistructured



interaction. It is from a 12.2 year-old boy with FXS and ASD who has a nonverbal mental age of

5.3 years and a nonverbal |Q of 42:

Examiner: How do we get in the airplane?
Child: Through the door. That’s really small.
Examiner: Mhm.

Child: And you want gummy bear?
Examiner: Let’s play a little more.

Another behavior that can affect the flow of conversation is perseveration, or excessive self-
repetition. Boys and adult males with FXS (autism status sometimes not specified) have been
found to produce more perseveration than males with DS or typical development of similar
cognitive or language level (Levy et al. 2006; Roberts et al. 2007; Sudhalter et al. 1990; Wolf-
Schein et al. 1987). In more recent work, boys with comorbid FXS and ASD were found to use
more perseveration, controlling for mental age, than those with FXS only, DS, and typical
development, whereas the group with FXS without ASD did not differ significantly from the DS
or typically developing groups (Martin et al. 2012). The following conversational sample
illustrates the tendency of this group to perseverate on both a local, utterance level as well as
more globally with repetitive themes across utterances. It is from a 10.4 year-old boy with FXS

and ASD who has a nonverbal mental age of 5.8 years and a nonverbal 1Q of 63:

Child: What is this? What is it? What is this? What is this?
Examiner: Hmm.

Child: What is it?

Examiner: | think (interrupted)

Child: What is it?

Examiner: It's something that twirls.

Child: What is this? What is this guy? What is, what is this?



Examiner: He’s a fireman.

Child: No. He’s a fireman. What is this guy?

Like young individuals with DS, those with FXS may also have difficulty either expressing
comprehensible and unambiguous messages, which could lead to a communication breakdown,
or repairing communication breakdowns once they occur. In the same study reviewed earlier
on referential communication (Abbeduto et al. 2006), adolescents and young adults with FXS
were less successful at describing novel shapes for a listener during a structured task than were
mental age-matched controls. In a second study by Abbeduto and colleagues using a structured
task (Abbeduto et al. 2008), also reviewed earlier, adolescents and young adults with FXS
signaled noncomprehension of unclear messages less often than younger typically developing
controls but did not differ from those with DS. Neither of these studies included a separate
group of participants with FXS and comorbid ASD. Moreover, investigators excluded from the
FXS group only those who met DSM-IV criteria for autistic disorder (American Psychiatric
Association 1994), making it likely that those who would meet DSM-5 criteria for ASD
(American Psychiatric Association 2013) remained in the sample. Therefore, it is not clear, as in
other studies reviewed previously, whether these pragmatic difficulties may be specific to or
more pronounced in those with comorbid ASD. Work from our group suggests that this may be
the case. We found that children and adolescents with comorbid FXS and ASD were less likely
than typically developing controls to signal noncomprehension, whereas youth with FXS
without ASD did not differ from controls and signaled noncomprehension more often than

those with DS (Martin et al. 2015).

Compared with conversational discourse skills, less research has focused on narration in FXS
and findings are mixed. In one study of recalled narratives, after controlling for nonverbal
mental age, short-term memory, and expressive syntax, boys with FXS with and without ASD
did not differ from boys with DS but included fewer references to a protagonist’s goal-
motivated actions than younger typically developing boys (Estigarribia et al. 2011). This finding

mirrors those in the ASD literature, where causal explanations for protagonist behaviors,



thoughts, and feelings tend to be impaired (Capps et al. 2000; Losh and Capps 2003; Tager-
Flusberg and Sullivan 1995). Further, in this study, boys with both FXS and ASD, but not boys
with FXS only, also scored lower than the typically developing group in story grammar overall,
suggesting that ASD in FXS further undermines narrative ability. Conversely, in another study
(Hogan-Brown et al. 2013), no group differences in macrostructural skills (e.g. thematic
maintenance) emerged for language age-matched boys with FXS with and without ASD, DS,
idiopathic ASD, and typical development. Similarly, no differences were found in the use of
evaluation devices between adolescents and young adults with FXS and mental age-matched

controls in one other study (Keller-Bell and Abbeduto 2007).

In the study by Finestack et al. (2012) reviewed in section 5.2, adolescents and young adults
with FXS without autistic disorder did not differ from those with DS but were more adept than
MLU-matched typically developing controls in their use of story introductions (i.e. opening
character and setting details). Participants in this study were more verbal than those in other
work, with the FXS sample having an average MLU of 6.1 relative to a mental age of just 4.4
years. In sum, the few studies of narrative macrostructure in FXS have resulted in inconsistent
findings. Of note, the only study to report impaired performance relative to controls
(Estigarribia et al. 2011) used the Bus Story Language Test (Crowley and Glasgow 1994). In this
story, the bus is highly anthropomorphized, making relation of character intentions potentially
more difficult. Other studies that reported no evidence of narrative macrostructure
impairments relied on more basic picture-description story tasks (e.g. Frog Goes to Dinner;

Mayer 1977) that may require less proficiency in adopting the perspective of a character.

In summary, pragmatic language is generally impaired in males with FXS. Like males with DS,
challenges for males with FXS include initiation of communicative repairs and topic elaboration.
Unlike individuals with DS, pragmatic characteristics of males with FXS also include
noncontingent language and perseveration. Pragmatic impairment may be pronounced in, and
in some cases specific to, boys with comorbid FXS and ASD. More limited research has been

conducted on narrative and with females. Finally, as is the case for DS, males with FXS have less



intelligible speech than younger, typically developing controls (Barnes et al. 2009), which can

impact pragmatic ability and communicative effectiveness.

5.4 Williams syndrome

WS is caused by a microdeletion of approximately 25 genes on chromosome 7 (region 7q11.23).
It affects 1 in 10,000 individuals (Strgmme et al. 2002). A prominent characteristic of WS is a
hyper-sociable personality, with a strong desire to seek out and initiate conversations with both
familiar and unfamiliar individuals (Martens et al. 2008; Riby and Porter 2010). ID in WS is
typically mild to moderate, although ability level ranges from severe ID to average intelligence
(Donnai and Karmiloff-Smith 2000; Martens et al. 2008; Mervis et al. 2012; Riby and Porter
2010). Of note, individuals with WS demonstrate an uneven cognitive-linguistic profile where
verbal skills typically exceed nonverbal abilities. Although this profile and characteristic
loquaciousness initially led to hypotheses about the modularity of language and cognitive skills
(Bellugi et al. 1990; Donnai and Karmiloff-Smith 2000; Pinker 1994), the advantage in verbal
abilities has since been shown to be more complex than initially understood, with selective
strengths and weaknesses in language ability relative to typically developing controls (Jones et
al. 2000; Karmiloff-Smith 2007; Losh et al. 2001; Reilly et al. 1990; Reilly et al. 2004). Similarly,
despite their sociability, more recent research suggests that individuals with WS present with a

unique profile of pragmatic challenges, described below.

Two studies have characterized the pragmatic profile of individuals with WS using the CCC, a
measure described in section 5.2. Laws and Bishop (2004) found that individuals with WS
showed relatively weaker pragmatic skills overall than younger typically developing controls
(matching criteria not specified). Also included in this study were DS and specific language
impairment (SLI) groups. However, individuals with WS were the only clinical group to differ
from controls in inappropriate initiation of conversation. This likely reflects the hypersociability
that is characteristic of this group. Individuals with WS also used more stereotyped
conversation than those with DS or SLI. Controlling for parent-reported expressive language

skills, Philofsky et al. (2007) reported that children with WS showed greater pragmatic skills



overall on the CCC-2 than similarly aged children with ASD, but demonstrated similar rates of

impairment as the ASD group on other subscales, including inappropriate initiation.

Other studies have directly examined conversational skills in individuals with WS. Lacroix et al.
(2007) examined parent-child interactions in French-speaking children and adolescents with
WS. The WS group spoke less and took fewer conversational turns than typically developing
controls, similar to 1Q-matched children with DS. However, they used more utterances that
express their own mental states than chronological age-matched typically developing peers and
individuals with DS, and at a rate similar to mental age-matched typically developing (i.e.
chronologically younger) controls. Children and adolescents with WS have been found to have
difficulty interpreting questions, as evidenced by noncontingent responding, relative to typically
developing chronological age-matched peers (Stojanovik 2006). However, this ability has not
been examined relative to mental age- or language-matched typically developing control
groups, and thus may be attributed to more general delays in language and cognition. Children
with WS also included fewer continuations (i.e. utterances adding new information, similar to
what was termed elaborative topic maintenance in the DS and FXS literatures) relative to both
typically developing individuals of a similar chronological age and individuals with SLI with
similar receptive language abilities (Stojanovik 2006; Stojanovik et al. 2001). It is important to

note that these studies are limited by small sample size (n=4-12 individuals with WS).

Communicative repair also represents an area of vulnerability for children with WS. In an
experimental task where an examiner incorrectly responded to a child’s request for one of two
objects, children with WS were less likely than mental age-matched typically developing
controls to vary requests or rejections in response to the communication breakdown (Asada et
al. 2010). During conversation, children with WS also provided less information in response to
an examiner’s request for clarification relative to typically developing chronological age-
matched peers in the study of French-speaking children with WS by Lacroix and colleagues

(2007) described earlier.



The aspect of pragmatic language that has been explored most extensively in WS is narrative
ability. Individuals with WS have been found to produce narratives similar in length to typically
developing controls (accounting for mental or chronological age) or chronological age-matched
children with SLI (Lacroix et al. 2007; Marini et al. 2010; Stojanovik et al. 2004). They include
greater rates of key narrative plot points relative to mental age-matched typically developing
controls and individuals with DS (Lacroix et al. 2007). However, individuals with WS produce
less cohesive narratives than mental age-matched typically developing controls (Marini et al.
2010). Further, Reilly et al. (2004) asked individuals with WS to narrate a wordless picture book
and noted a tendency for individuals with WS to describe individual scenes in great detail at the
expense of an integrated, thematic whole. Indeed, in a later study, individuals with WS were
found to include fewer reiterations of story theme relative to both chronological and mental

age-matched controls (although more than individuals with DS) (Lacroix et al. 2007).

Perhaps the most notable feature of narrative in individuals with WS is their frequent
employment of narrative evaluation (e.g. mention of characters’ thoughts and emotions,
explaining causal motivation for protagonist behavior), and more frequent attempts to engage
the listener during their narrative relative to typically developing chronological age-matched
children, as well as clinical groups including DS, traumatic brain injury, and SLI (Lacroix et al.
2007; Losh et al. 2001; Reilly et al. 2004). Evaluation is a critical narrative device for engaging
one’s interlocutor, for example, through use of engagement devices such as character speech
and emphatic statements. Indeed, effective narration hinges on the ability to explain the
psychological content of events, such as explaining protagonists’ motivations for actions driving
the plotline, as well as the ability to infer and express causal relationships across narrated
events. Therefore, despite clear structural language and cognitive difficulties in WS, narrative
evaluation appears to be a key strength, consistent with the hypersociability noted repeatedly
in this population. However, it is important to note that the over-use of this device may
ultimately detract from narrative competence in real-world settings, as frequent use of these

devices may become distracting or even overwhelming to the listener.



In summary, like individuals with DS and FXS, young individuals with WS may have difficulty
elaborating conversational topics (relative to chronological age-matched controls) and repairing
communication breakdowns. In addition, they may have difficulty initiating conversation
appropriately and telling cohesive narratives. However, individuals with WS also demonstrate a
notable strength in the use of evaluation during narration and conversation, even exceeding

their chronological age-matched peers.

5.5 Methodological considerations and theoretical implications

The influence of theory on language research in ID and the contribution of this research to
theory have been discussed at length by other authors. These authors have argued in support
of approaches that consider language problems in the broader framework of genetics,
cognition and behavior as defined by a particular syndrome’s phenotype and environment
(Abbeduto and Boudreau 2004; Abbeduto et al. 2001), as well as the limitations of group-
matching designs in developmental disabilities research (Mervis and Klein-Tasman 2004; Mervis
and Robinson 2003). We will not repeat these issues here, but will briefly comment on how our
review of the literature on pragmatics in DS, FXS, and WS underscores several theoretical and
related methodological issues. The vast majority of investigations in this area presume at the
outset a strong link between pragmatic language and cognition. However, studies reporting
differences between clinical groups and mental age-matched typically developing controls
indicate that some pragmatic difficulties (e.g. the ineffective handling of communication

breakdowns which was observed across groups) cannot be attributed to cognitive level alone.

One factor that may be critical to pragmatic language development beyond the effects of
general cognition is structural language ability. While the strategy of matching on mental age
makes much sense for most domains of speech and language, it is not sufficient for studies of
pragmatic language. As mentioned in the introduction of this chapter, pragmatics by definition
refers to the use of language for social interaction. Thus, making sure that this linguistic
foundation is similar across groups is key in order to make meaningful conclusions regarding

pragmatic competence specifically. In some instances, as indicated in the preceding review,



individuals with ID outperform controls when structural language skills are taken into account.
This suggests that studies controlling for mental age alone may be conflating pragmatic and
structural language difficulties in these groups and, more central to the discussion of theory,

that structural and pragmatic aspects of language are closely related.

Neither general cognition nor structural language, however, sufficiently explains all pragmatic
difficulties evident in existing literature. For example, even after accounting for language ability,
individuals with DS and FXS were reported to perform more poorly on global measures of
pragmatic ability, and males with FXS produced more perseveration than controls. The
pragmatic language profile in WS also showed marked divergences from mental-age matched
controls, although studies that account for structural language level are largely lacking in the
WS literature. Strong links between social cognition, or theory of mind, and pragmatic language
have been found for individuals with idiopathic ASD (Capps et al. 1998; Capps et al. 2000; Losh
and Capps 2003; Loveland and Tunali 1993; Surian et al. 1996; Tager-Flusberg 2000; Tager-
Flusberg and Sullivan 1995), and could inform potential underpinnings of pragmatic language
profiles in some instances of ID. Indeed, our review revealed that children with comorbid FXS
and ASD showed more pragmatic difficulties than children with only FXS in a few studies that
controlled for both nonverbal mental age and structural language skills. Moreover, Losh and
colleagues (2012) reported that children with idiopathic and FXS-associated ASD showed similar
deficits in theory of mind, and that these skills related to pragmatic ability across ASD, FXS, DS,

and typically developing groups.

Surprisingly, in two studies reviewed previously, Abbeduto and colleagues did not find a
significant relationship between social cognition and referential communication (Abbeduto et
al. 2006) or noncomprehension signaling (Abbeduto et al. 2008) in DS or FXS. In both cases this
was unexpected by the authors and was attributed partly to limitations in measurement and
sample size as well as the developmental level of participants. Whereas participants’ mental
ages were comparable across studies, the sample size of the FXS group differed considerably —

57 in Losh et al. (2012) which also included more participants with ASD, versus 18 in the studies



by Abbeduto et al. (2006, 2008). Moreover, Abbeduto and colleagues used a single false belief
task to assess theory of mind in both studies, whereas Losh et al. employed a battery of tasks
including false belief as well as more basic tests of intentionality and desires. These were
designed to decrease verbal and cognitive load and better capture a range of theory of mind
abilities in the participants with ID. Social cognition and other influences, such as executive
function and environmental factors, may indeed play important roles in the pragmatic

competence of individuals with DS, FXS, and WS, although further research is needed.

5.6 Research directions

Review of the literature suggests several important areas for future research. First, studies
should continue to elucidate the pragmatic profile of individuals with ID, matching on structural
language abilities (for the reasons outlined in section 5.5), and directly compare pragmatic
profiles across clinical groups. Second, studies that examine predictors of individual differences
in pragmatic skills, beyond general cognition and structural language abilities, are largely
lacking in the literature. Although Losh and colleagues (2012) did report links with theory of
mind for boys with FXS and DS and with FMR1-related genetic variation in boys with FXS, other
hypotheses have been proposed. For example, researchers have commonly ascribed pragmatic
difficulties in FXS, and perseveration in particular, to excessive arousal and/or anxiety (e.g.
Belser and Sudhalter 1995; Cornish et al. 2004; Klusek et al. 2015; Murphy and Abbeduto 2007).
Heightened arousal was related to increased perseveration and noncontingent language in a
preliminary study of two males with FXS (Belser and Sudhalter 1995). In more recent work,
Klusek et al. (2013) reported that arousal dysregulation was related to poorer vocabulary skills,
and marginally to poorer pragmatic language, in a larger sample of boys with FXS. In FXS, a
recently developed quantitative method for measuring reduced FMRP expression via Luminex
technology (LaFauci et al. 2013) presents a valuable opportunity for examining molecular-
genetic correlates of pragmatic language in future investigations. Studies focused on these and
other potential underlying mechanisms of pragmatic impairment, and whether they differ by
syndrome group or from typical development, could inform general knowledge and theory, as

well as intervention.



Third, girls with FXS should be the focus of future investigations, and girls and boys should be
examined separately across syndrome groups to determine whether any sex differences exist
which could inform understanding of underlying physiological processes or social influences, as
well as clinical approaches. Fourth, future studies should continue to examine the impact of
ASD status on pragmatic language in individuals with FXS, using valid and well-characterized
groups (with and without comorbid ASD) so that findings are more comparable across studies.
Future investigations should also include an idiopathic ASD group in order to better understand
the overlap in FXS-associated and idiopathic cases of ASD, which could help to identify specific
ASD traits that are linked to the FMR1 gene involved in FXS (see Chapter 3, this volume for a
review of pragmatic language in idiopathic ASD). Similarly, ASD is more common in DS and WS
than in the general population (Hepburn et al. 2008; Richards et al. 2015), making the co-
occurrence of ASD and its impact on pragmatic language an area of future research for all
groups. Fifth, many of the studies reviewed here utilized mixed-age groups, spanning from
childhood through adulthood, with relatively small sample sizes. Future studies should focus on
discrete age groups and also examine pragmatic language longitudinally in order to determine
changes over time as well as predictors of change. Finally, intervention research that targets
the phenotypic characteristics described above for children with DS, FXS, and WS is critically
needed. These studies should measure outcomes in pragmatic language specifically and related

social development, such as peer relationships, more generally.

5.7 Clinical applications

A few clinical implications of the preceding review of pragmatics in ID for assessment and
intervention are worth mentioning (for more detailed discussion, readers are referred to
Chapter 21, this volume). Although individualized assessment and intervention that takes into
account the developmental level and needs of a particular child and family is recommended,
knowledge of phenotypic characteristics common to each syndrome could also help a clinician
to focus or tailor assessment and intervention. Assessment approaches may also be informed

by the research literature. For instance, in the Klusek et al. (2014b) study reviewed in section



5.3, group differences for the seminaturalistic context were more robust than those based on a
standardized measure of pragmatics. Thus, clinical assessment should utilize a multi-method
approach, including results of standardized assessments but also direct observation of more

naturalistic interaction in multiple contexts and with various communication partners.

Ultimately, the goals of language intervention for individuals with ID should include improved
functioning in communicative, social, academic and vocational domains (American Speech-
Language-Hearing Association 2005). While this chapter has necessarily focused on pragmatic
language, there is a vast literature documenting relative strengths and weaknesses of all three
groups for speech and language more broadly that should be considered (Abbeduto et al. 2007;
Mervis and Becerra 2007; Rice et al. 2005; Roberts et al. 2008). Assessment and intervention for
children with ID should of course also focus on speech intelligibility and structural language to
ensure that children with ID have the necessary tools for pragmatic language. Finally,
intervention studies and research that uncovers the underlying mechanisms of pragmatic

difficulties in each group will clearly have important implications for clinical management.

5.8 Summary

Pragmatic competence is frequently impacted, to varying degrees, in young individuals with DS,
FXS, and WS. Future studies should continue to compare syndrome groups to each other and to
typically developing controls appropriately matched on structural language ability. Knowledge
of the phenotypic characteristics of each syndrome group may inform clinical efforts to some
extent, though well-designed intervention studies are critically needed for all three groups.
These studies, and intervention in general, will be guided by research that further elucidates
the pragmatic language profile of each group, as well as the underlying mechanisms of

pragmatic impairment in ID and whether they differ by etiological category.
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