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Abstract
Few comparative studies have evaluated the heterogeneity of sociability across a range of
neurodevelopmental disorders. The Sociability Questionnaire for People with Intellectual
Disabilities (SQID) was completed by caregivers of individuals with Cornelia de Lange
(CdLS; n=98), Angelman (AS; n=66), Fragile X (FXS; n=142), Down (DS; n=117) and
Rubinstein Taybi (RTS; n=88) syndromes and autism spectrum disorder (ASD; n=107).
Between groups and age-band (<12yrs; 12-18yrs; >18yrs) comparisons of SQID scores were
conducted. Rates of behaviors indicative of selective mutism were also examined. FXS
achieved the lowest SQID scores. CdLS, ASD and FXS groups scored significantly lower
than AS, DS and RTS groups. Selective mutism characteristics were highest in CdLS (40%)
followed by FXS (17.8%) and ASD (18.2%). Age-band differences were identified in CdLS

and DS.

Key words: Sociability, behavioral phenotypes, social anxiety, autism spectrum disorder,

genetic syndromes
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The term 'sociability’ is an umbrella term encompassing various aspects of social
functioning (Cook and Oliver, 2011). In the current study we define sociability in terms of
observable, behavioral responses in specific social contexts which encompass motivation for
and enjoyment of social interaction.

The literature on behavioral phenotypes has expanded significantly over the past
twenty years, with growing interest in the prevalence and presentation of autism spectrum
disorder (ASD) in genetic syndromes (Moss & Howlin, 2009). This literature has
synthesized research describing the phenomenology of behavioral and cognitive phenotypes
of genetic syndromes with basic cognitive research on ASD and literature on typical
development. Research undertaken on theory of mind and executive function in genetic
syndromes has directly contributed to the understanding of typical and atypical development
of these domains and their role in social functioning (e.g., Grant, Apperly & Oliver, 2007;
Santos & Deruelle, 2009). However, alongside this growing interest in social cognition,
relatively little attention has been paid to describing observable, behavioral presentation of
sociability in this population beyond the descriptions of characteristics of ASD, with the
exception of Williams, Down and Angelman syndromes.

Although sociability is a relatively under-researched area, there are detailed
descriptions of several genetic syndromes which have striking social profiles which might be
considered to fall along a continuum of sociability. At one end are genetic syndromes such
as Angelman and Rubinstein Taybi, associated with heightened levels of sociability.
Individuals with Angelman syndrome for example, are considered to show comparatively
high levels of both social approach behaviors and laughing and smiling during social
interactions relative to a matched contrast group of individuals with intellectual disability of
heterogeneous cause (Horsler & Oliver, 2006; Oliver et al., 2007; Strachan et al., 2009). This

heightened sociability appears independent of degree of intellectual disability, given that
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most individuals with Angelman syndrome have a severe or profound degree of cognitive
impairment. A similar profile is also described in case reports and single group design
studies of individuals with Rubinstein-Taybi syndrome, with social competencies reported at
a level that is considered to be higher than expected, given the level of associated intellectual
ability (Gotts & Liemohn, 1977; Hennekam et al., 1992). The findings from Galera et al.
(2009), in which individuals with Rubinstein-Taybi syndrome were found to score
significantly lower than matched controls on the ‘reduced contact or social interest’ subscale
of the Children’s Social Behaviour Questionnaire (CSBQ); Luteijn et al., 1998, 2000), also
provides support for heightened social tendencies in this group.

Sociability has long been considered a relative strength of individuals with Down
syndrome (Fidler & Nadel, 2007). Although not all individuals fit this stereotype (a
proportion of individuals with Down syndrome meet criteria for autism spectrum disorder;
ASD; Warner et al., 2014), evidence suggests that children with Down syndrome have
higher levels of prosocial behaviour than children with other forms of developmental delay
(Fidler, Barrett, & Most, 2005).

At the other end of the continuum are (amongst others) Fragile X and Cornelia de
Lange syndromes in which clinically significant levels of shyness and social anxiety are
evident (Hall et al., 2006; Hessl et al., 2006; Lesniak-Karpiak, Mazzocco & Ross, 2003;
Richards et al., 2009). These syndromes are both strongly associated with ASD
characteristics (see Moss et al., 2012 & Zafeiriou et al., 2013 for reviews). Social anxiety is
common in individuals with Fragile X syndrome and rates of selective mutism, considered to
be an extreme manifestation of social anxiety, are high in this group (Hagerman, Hills,
Scharfenaker & Lewis, 1999). Extreme shyness, social anxiety and selective mutism are also
prominent in individuals with Cornelia de Lange syndrome (Goodban, 1993; Kline et al.,

2007; Moss et al., 2012; Richards et al., 2009) and are reported to become more severe with
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age (Basile et al., 2007; Sarimski, 1997; Collis, Oliver, & Moss, 2006) alongside declines in
mood and behavior (Nelson et al., 2014; Kline et al., 2007; Oliver et al., 2011). While
individuals with ASD do show a greater degree of social anxiety compared to the typically
developing population, it is not considered diagnostic of the disorder (Bellini, 2004; Gillott et
al., 2001).

One of the difficulties of conducting research in genetic syndromes is the selection of
an appropriate contrast group. The use of a contrast group is important in helping us to
understand whether a particular syndrome is associated with an excess or a deficit within a
particular domain, which is over and above what would be expected given the degree of
associated intellectual disability. Identifying who should comprise this contrast group is ever
challenging and often circulatory. Cross syndrome comparisons across multiple contrast
groups can be more informative and enable positioning of syndrome groups across a
continuum of skills and impairments. This approach has been used to effectively evaluate a
range of behavioral constructs (e.g. Arron et al., 2011, Eden et al., 2013, Moss et al., 2009,
Waite et al., 2014). In the current study we will use this approach to assess levels of
sociability in children and adults with six neurodevelopmental disorders: Cornelia de Lange,
Angelman, Fragile X, Down and Rubinstein Taybi syndromes and individuals with idiopathic
ASD. Angelman, Rubinstein Taybi and Down syndromes have been selected because they
represent groups with reportedly typical or enhanced levels of sociability (Gotts & Liemohn,
1977; Hennekam et al., 1992), whereas Cornelia de Lange syndrome, Fragile X syndrome
and ASD are described as showing significant social impairments (Bellini, 2004; Hall et al.,
2006). The well established profiles of sociability in ASD and DS, palce these two contrast
groups as anchor points along the spectrum of sociability, around which the other syndrome

groups can be positioned, thus providing greater context to the broader study findings
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In study one, we outline the rationale for and development of a novel measure of
sociability; the Sociability Questionnaire for people with Intellectual Disability (SQID). The
SQID was developed in order to evaluate motivation for and enjoyment of social
engagement, using observable indicators of sociability that are defined based on previous
literature. These behaviors are examined in four social contexts (initiation of interaction,
ongoing interaction, being the recipient of initiated interaction and interaction in a group).
This is so that sociability can be described objectively during commonly occurring social
situations. The inter-rater reliability and validity of the SQID will be assessed.

In study two, we will use the newly developed SQID to examine the nature and
developmental trajectory of sociability with both familiar and unfamiliar people in
individuals with neurodevelopmental disorders including; Angelman, Cornelia de Lange,
Down, Fragile X and Rubinstein-Taybi syndromes and individuals with idiopathic Autism
Spectrum Disorder. This will enable relative positioning of these disorders on a continuum of
sociability. We will also establish the prevalence of characteristics that are indicative of

selective mutism across these participant groups.

Study One: development of the Sociability Questionnaire for People with Intellectual
Disabilities

The Sociability Questionnaire for People with Intellectual Disabilities (SQID) was developed
for the current study and examines sociability in children and adults with a range of
intellectual and verbal abilities. The informant-based questionnaire consists of 25 items
which comprise thirteen categories and is completed by the main caregiver based on typical
behavior in defined social situations with familiar and unfamiliar people over the preceding

two months. The questionnaire also screens for characteristics indicative of selective mutism.
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Rationale for developing the SQID. The SQID was developed in response to a lack
of appropriate measures to evaluate sociability and social anxiety (beyond the assessment of
ASD related symptomatology) in individuals with a broad range of intellectual disabilities
and verbal abilities, that includes severe and profound levels of intellectual disability. The
majority of measures of sociability and social anxiety that are available have been devised
with typically developing children in mind and items refer to behaviours and responses which
require a certain capacity for verbal language (self report measures), positioning in
mainstream classroom settings or assume a level of responsibility and insight that may not be
appropriate in those with a more severe degree of disability or those with more limited
communication skills. The SQID uses operationalized definitions of observable behaviours
that can be easily rated by parents and carers in a range of everyday social contexts. This
enables the measure to be used in individuals with a broad range of abilities and
circumstances.

The only relevant measure known to the authors, is the Salk Institute Sociability
Questionnaire (SISQ; Jones et al., 2000), developed to assess aspects of sociability
commonly reported in Williams syndrome, a genetic syndrome associated with a mild to
moderate intellectual disability. The relevance of the SISQ for those with more severe
intellectual disability and those with other genetic syndromes is unknown. Measures of
psychopathology are available, but none examine social anxiety in individuals with
intellectual disabilities specifically. The Glasgow Anxiety Scale (Mindham & Espie, 2003)
measures anxiety globally in individuals with a mild intellectual disability, rather than
specific forms of anxiety, such as social anxiety. Furthermore, the self-report nature of the
questionnaire limits its applicability in the study population.

The assessments available to evaluate sociability and social anxiety in individuals

with intellectual disabilities contrasts significantly with the plethora of reliable and valid
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scales focusing on sociability or social anxiety in the typically developing population (both
children and adults) which are not suitable for nonverbal individuals or those with intellectual
disability. Examples include the Social Anxiety Scale for Children-Revised (SASC-R; La
Greca & Stone, 1993), the Social Phobia and Anxiety Inventory for Children (SPAI-C;
Beidel, Turner & Morris, 1995) and the Social Phobia and Anxiety Inventory (SPAI; Turner,

Biedel & Dancu, 1995).

Development of the SQID. Table 1 describes the items that comprise the SQID.
Social contexts were identified in which an individual’s sociability/social anxiety could be
examined. According to the DSM-IV-TR criteria, individuals with social anxiety may show
anxiety in either performance or interaction situations (American Psychiatric Association,
2000). Performance situations are those in which the person is exposed to possible scrutiny
by others, such as speaking in front of groups, eating or writing with other people watching and
performing activities (e.g., music or sport), in front of other people. Interaction situations

typically involve social interactions with unfamiliar people (Antony, 1997).

(Insert Table 1 about here)

The categorization employed in the DSM-IV-TR criteria for social anxiety was used
to develop the questionnaire (American Psychiatric Association, 2000). Existing
guestionnaires were examined to identify performance and interaction situations relevant to
individuals with a range of intellectual disabilities. Existing questionnaires were examined to
identify any performance and interaction situations that might be relevant to individuals with
a range of intellectual disabilities. The existing questionnaires selected for examination were
those which evaluated: 1) a range of psychopathology in individuals with intellectual

disabilities, 2) social anxiety in typically developing children or, 3) sociability in typically
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developing children and included the following: Strengths and Difficulties Questionnaire
(Goodman, 1997), Spence Children’s Anxiety Scale (Spence, 1998), Social Anxiety Scale
for Children-Revised (SASC-R; La Greca & Stone, 1993), Infant Characteristics
Questionnaire (Bates, Freeland & Lounsbury, 1979), Matson Evaluation of Social Skills for
Individuals with Severe Retardation (MESSIER; Matson, 1995a), Diagnostic Assessment for
the Severely Handicapped Revised (DASH-II, Matson, 1995b), Anxiety, Depression and
Mood Scale (ADAMS; Esbensen, Rojahn, Aman, & Ruedrich, 2003), Child Behaviour
Checklist (CBCL; 1991) and the Developmental Behavior Checklist (DBC, Einfeld, &
Tonge, 1992).

General social situations, e.g. an ongoing social interaction, rather than specific
examples of social situations, e.g. attending a party, were identified for inclusion to increase
applicability across ages and abilities. Through inspection of existing measures, the social
interaction situations deemed relevant included when an individual: 1) is approached by
another person, 2) is in an ongoing interaction and 3) initiates an interaction. The only
performance situation deemed relevant to individuals with a broad range of intellectual
disability was a group situation because caregivers could refer to any group situation that they
may have observed. Operationalized definitions of sociability and shyness, based on
observable behaviors and corresponding to each of these situations, were devised from
definitions of sociability and shyness/social anxiety from the literature (Conger & Farrell,
1981; Fydrich et al., 1998; Glass & Arnkoff, 1989; Glennon & Weisz, 1978; Hall et al., 2006;
Hessl et al., 2006; Lesniak-Karpiak et al., 2003; Millbrook et al., 1986; Monti et al., 1984;
Trower et al., 1978).

When examining sociability and social anxiety within social situations, familiarity of
the other person(s) is pertinent. In typically developing children, the diagnostic criteria for

social anxiety stipulate that the individual must show a greater capacity for social
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relationships with familiar people (American Psychiatric Association, 2000). Therefore,
corresponding familiar and unfamiliar items for each social situation identified, were used.

Two further aspects of sociability and social anxiety; the interaction between
sociability with the person’s main caregiver and the presence of an unfamiliar person and
behaviors indicative of selective mutism were also incorporated into this measure. Examining
the interaction between sociability with the person's main caregiver and an unfamiliar person
was pertinent because typically developing children with social anxiety are often reported to
stay close to a familiar person or show inhibited interactions in the presence of an unfamiliar
person even when a familiar adult is also present (American Psychiatric Association, 2000).
Three further categories were developed to evaluate this. These categories examined the
person’s interaction with their main caregiver (Main caregiver interaction), the effect of their
main caregiver on an interaction with an unfamiliar person (presence of main caregiver on
interaction with unfamiliar person) and also the separation from their main caregiver to
interact with an unfamiliar person (separation anxiety).

Given the evidence that selective mutism is an extreme form of social anxiety (Black
& Uhde, 1992), the questionnaire screened for the presence of selective mutism. Two items
were developed for this purpose. Finally, diagnostic criteria for social anxiety in typically
developing children stipulate that the child must demonstrate anxiety in peer settings, not just
during interaction with adults (American Psychiatric Association, 2000). Thus, seven of the
thirteen categories were devised to consist of two items; one examining sociability with

someone their own age, and one examining sociability with an adult.

Scoring the SQID. The SQID consists of twenty-five items. Twenty-one are
answered on a seven-point Likert scale and four on a yes/no basis. Items one to seventeen

ask the respondent to rate how sociable the person they care for appears across a range of
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different social situations, rating them from very shy to very sociable. Items eighteen to
twenty-one ask the respondent to rate how frequently the person initiates social interaction
(using verbal and nonverbal strategies) in a range of different contexts, rating from
rarely/never to nearly always. ltems twenty-two to twenty-five ask about use of language and
require a yes/no response. Sixteen items contribute to scores which evaluate the effect of
social context on an individual’s sociability with a familiar or an unfamiliar person: receive
interaction, ongoing interaction, initiate interaction, group interaction. A total Familiar score
is calculated by aggregating the items pertaining to familiar adults (Q4 + Q5 + Q7 + Q11 +
Q12 + Q14 + Q18 + Q20), and a total Unfamiliar score is calculated by aggregating the items
pertaining to unfamiliar adults (Q2 + Q3 + Q6 + Q9 + Q10 + Q17+ Q19 + Q21). Four items
contribute to scores examining the interaction between the main caregiver and an unfamiliar
person on an individual’s sociability. Two items are combined to indicate the presence of
behaviors indicative of selective mutism. Separation anxiety and change in speech over time
are each evaluated in a single item. One item is a screening question for verbal ability. Scores
pertaining to behaviors indicative of selective mutism and change in speech over time are
only applicable for verbal individuals. Item 22 screens for whether an individual is verbal
and if so items 23 to 25 are completed. To receive a positive screening of selective mutism
characteristics, the caregiver must answer ‘yes’ to both items 24 and 25. The questionnaire
can be pro-rated at the category level, which enables missing item responses to be estimated
based on existing scores where sufficient information is available. The selective mutism

subscale cannot be pro-rated.

For the purpose of this study only scores from categories pertinent to the aims and hypotheses

of the study were examined. These were: Receive Interaction, Ongoing Interaction, Initiate
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Interaction, Performance, each for familiar and unfamiliar people, and behaviors indicative of

selective mutism.

Method
Recruitment:
Participants with a broad range of intellectual ability were recruited at syndrome support
group conferences or during research visits conducted as part of other research projects. The
participants included in the inter-rater reliability and validity studies outlined below are not

the same individuals that are reported on in study two.

Procedure:

For inter-rater reliability, two parents and/or carers were asked to complete the SQID
independently on the same day (at family support group conferences or during research
visits). Researchers were present while the questionnaire was completed in order to ensure
independent ratings between reporters.

Concurrent validity was established between the SQID and real time observations of
social interaction with familiar and unfamiliar adults using the Child Sociability Rating Scale
(CSRS; Moss et al., 2013) and the frequency of participant verbalizations. The CSRS data
and data regarding the frequency of verbalizations were collected as part of two, separate
research studies in which experimental social conditions were presented to participants.
These social conditions provided standardized social settings that enabled observation of
social interaction behaviors and indicators of social enjoyment and motivation. The level of
social demand, adult availability for social attention, and familiarity of the adult was
systematically varied in each of the social conditions. Behavioral responses across these

social conditions was observed (see Moss et al., 2013 and Nelson, 2010 for further details).
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Measures:

The Child Sociability Rating Scale (CSRS; Moss et al., 2013) is an observational rating scale
with good inter-rater reliability and validity with real time observations of social behaviour.
The CSRS rates the nature and quality of social interaction skills, social enjoyment and social
motivation in individuals with a range of intellectual abilities. The absolute frequency of
verbalizations was recorded during social interaction with familiar and unfamiliar adults.
Verbalizations were defined as 'utterances (e.g. ‘erm’), words, phrases or sentences used for
the purpose of communication with someone else, e.g., asking a question, making a
comment, answering a question or speech used when the person is talking to themselves. The
participant’s speech may be intelligible or unintelligible’. Frequency of verbalizations was

considered to be a behavioral indicator of social anxiety during social interactions.

Participants:

Inter-rater reliability sample:

Participants were 50 individuals with intellectual disability and their parents/carers.
Participants included individuals with Cornelia de Lange (N=32), Angelman (N =7), Cri du
Chat (N=7) and Prader-Willi (N=9) syndromes. Participants were aged between 4 and 30 years

(mean =12.7; SD =5.9).

Validity samples:
Validity between the SQID and the CSRS was conducted for a group of 47 participants with
intellectual disability. The sample included individuals with Angelman (N=16; Mage = 10.90,

SD = 4.86), Cornelia de Lange (N=18; Mage = 12.56, SD = 3.59) and Cri du Chat syndromes
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(N=13; Mage = 8.35, SD = 4.51). Fourteen participants (29.8%) were reported to have 30 or
more words or signs in their vocabulary and 28 (59.6%) were reported to be able to walk,

including up and down stairs.

Validity between the SQID and the frequency of verbalizations was conducted in a separate
sample of individuals with intellectual disability, which included 40 participants with
Cornelia de Lange syndrome (N = 18; Mage = 21.68, SD = 8.27) and Down syndrome (N =
22; Mage = 24.44, SD = 5.94). All participants were reported to have 30 or more words or
signs in their vocabulary and were reported to be mobile (able to walk, including up and

down stairs).

Results

Inter-rater reliability:

Nonparametric analyses were employed because data were not normally distributed.
Spearman correlations between independent rater scores ranged from .43 to .80 at item level
for Q1 to Q21. Spearman coefficients for 81% of these items were above .60, which was
deemed to be satisfactory. Kappa values for categorical items (Q22, Q24 and Q25) were .96,
44 and .51 respectively. Inter-rater reliability was not obtained for Q23 because this item was
added after data on inter-rater reliability had been collected. Pearson partial correlations
between the SQID and the Wessex questionnaire (controlling for chronological age) ranged
from -.02 to -.17, indicating that scores on the SQID are not strongly associated with self-help

skills.

Validity:
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Scores on the CSRS subscales (social enjoyment, motivation for social interaction and social
skills) and the CSRS total score correlated positively and significantly with the total score of
the SQID (rs = .36 t0.52; all p<.01). The frequency of verbalizations was significantly,
positively correlated with the total SQID score (rs - .31 to .66; all p<.05) and significantly
negatively correlated with scores indicative of selective mutism on the SQID (rs-- .47 and -

.52 for familiar and unfamiliar interactions respectively; p<.001).

Study two: Sociability in neurodevelopmental disorders

Method

Recruitment

Participants were recruited as part of a larger longitudinal study (anonymized for
blind review et al., 2011; anonymized for blind review et al., 2010; anonymized for blind
review et al., 2009; anonymized for blind review et al., 2011). In total, 180 individuals with
Cornelia de Lange syndrome, 117 with Angelman syndrome and 208 with Fragile X
syndrome who had participated in previous research studies conducted by the research team
and provided consent to be contacted for future research were invited to take part. These
individuals had originally been recruited via UK based syndrome support groups including
the Cornelia de Lange Syndrome Foundation UK and Ireland, Angelman Syndrome Support
Education and Research Trust and The Fragile X Society, UK. Individuals with Down
syndrome, Rubinstein Taybi syndrome and ASD were recruited for the current study through
family support groups. Five hundred families were approached through the Down Syndrome
Association, 202 families through the Rubinstein-Taybi Syndrome support group and 1467
families through eight branches of the National Autistic Society around (anonymized for

blind review) and (anonymized for blind review).
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Procedure

Parents and caregivers of participants received a letter of invitation for the study, an
information sheet and a questionnaire pack. Caregivers were asked to complete the
questionnaire pack and a consent form. Reminders were sent, for those who had not

responded, four to six weeks after the first contact.

Measures

Measures included: the Demographic questionnaire, the Sociability Questionnaire for
People with Intellectual Disabilities (SQID), the Wessex Scale (Kushlick, Blunden & Cox,
1973) and the Social Communication Questionnaire (SCQ, Rutter, Bailey, Berument, Lord &
Pickles, 2003)".

The Demographic Questionnaire was used to obtain background information about
each participant. For the current study, only information regarding age, gender, verbal ability
(whether the person had three or more words/signs) and diagnostic status (whether, when and
by whom a diagnosis had been made) was used.

The Wessex Scale (Kushlick, Blunden & Cox, 1973) is an informant based
questionnaire designed to examine social and physical abilities of children and adults with
intellectual disability. Subscales include continence, mobility, self-help skills (categories
include able, partly able or not able) speech and literacy. Additional questions regarding
vision and hearing are also included. Informants complete ratings based on a three point scale
for each question (apart from a question regarding speech comprehensibility). The Wessex
scale has good inter-rater reliability at subscale level for both children and adult with
intellectual disabilities (Kushlick et al., 1973; Palmer & Jenkins, 1982). The Wessex was

selected because it evaluates self-help skills in a very concise way, is appropriate for a range
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of ages and abilities and has been used effectively in our previous studies of genetic
syndromes (anonymized for blind review et al., 2011; anonymized for blind review et al.,
2010; anonymized for blind review et al., 2009; anonymized for blind review et al., 2011;
anonymized for blind review 2014).

The Social Communication Questionnaire (SCQ; Rutter et al., 2003; also known as
the Autism Screening Questionnaire) is a 40-item questionnaire that screens for
characteristics associated with Autism and Autism Spectrum Disorder. All items are scored
on a yes/no basis and a score of one is given for the presence of abnormal behavior and zero
for absence. A total score is obtained by summing across items. Three subscales,
representing the triad of impairments, can be calculated: Social Interaction, Communication
and Repetitive Behavior. A cut-off of 15 is used to screen for the presence of Autism
Spectrum Disorder and 22 for Autism. The questionnaire demonstrates good psychometric
properties, with good sensitivity and specificity, internal consistency and concurrent validity
with the Autism Diagnostic Observation Schedule and the Autism Diagnostic Interview

(Berument et al., 1999; Howlin & Karpf, 2004).

Participants

In total 862 questionnaire packs were completed and returned. The overall percentage
return rate was 32.24% (ranging from 20% to 63%). Participants who returned questionnaires
were selected for data analysis if they met the following inclusion criteria: confirmed
diagnosis from an appropriate professional according to responses on the demographic
questionnaire (see measures section below; relevant professionals for a diagnosis of Cornelia
de Lange, Fragile X, Angelman and Rubinstein Taybi syndromes included: Pediatrician
and/or Clinical Geneticist. In the ASD participant group, relevant professionals for ASD

diagnosis included: Psychologist, Psychiatrist, Pediatrician); no additional chromosomal
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abnormalities (other than those due to the syndrome); completion of information regarding
age or date of birth; aged four years or over. Individuals had to be at least four years old
because the Social Communication Questionnaire (Rutter et al., 2003), which was included in
the questionnaire pack, contains items regarding the participant’s behavior when aged
between four and five years. Participants in the ASD group were also required to meet criteria
for ASD on the Social Communication Questionnaire (Rutter et al., 2003). In total, 701
respondents met the inclusion criteria outlined above. Although meeting inclusion criteria, a
further fifteen participants from the Down syndrome group and 68 individuals from the ASD
group were randomly excluded because the proportion of individuals with Down syndrome
who were aged 19 years and over and the proportion of individuals with ASD who were
under 12 years of age (age groupings required for later analysis) was much larger in these
groups than the comparison syndrome groups. As a result, a total of 618 participants met the
inclusion criteria and were included in the data analysis. Table 2 shows the participant

characteristics across the six groups.

(Insert Table 2 about here)

All participants were aged between 4 and 62 years, 65.7 % of the sample was male.
As expected there were significantly more males with Fragile X syndrome (only males were
recruited due to variability in phenotypic characteristics between males and females) and
ASD than other comparison groups. The Fragile X, Down and Rubinstein Taybi syndrome
groups and the ASD group were significantly more likely to be classified by the Wessex
Scale (Kushlick et al., 1973) as being ‘able’ than the Angelman and Cornelia de Lange
syndrome groups. The Fragile X and Down syndrome groups had the highest proportion of

individuals who were classified by the Wessex Scale as being ‘able’. Significantly more
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vision and hearing impairments were reported in the Cornelia de Lange and Down syndrome

groups than the Angelman, Fragile X and Rubinstein Taybi syndrome ASD groups.

Data Analysis

Distribution of SQID data, examined via Q-Q plots and the Kolmogrov-Smirnov test,
was not normal at subscale or total score level (p <.05). Attempts to transform the data were
unsuccessful. Consequently, Kruskal-Wallis tests, with pair-wise Mann-Whitney post hocs,
were employed for between group comparisons. To examine the developmental trajectory
across groups, participants were divided into three age bands: under 12 yrs; 12-18yrs; and
over 18yrs. These age bands were chosen because it allowed for the most equal distribution
of participants in the smaller groups (Angelman, Rubinstein Taybi and Cornelia de Lange
syndromes). Analyses were conducted at the total group level and across age groups,
including within group, age band comparisons and between group comparisons within
specific age bands. Chi Squared tests (or Fisher's exact where appropriate) were used to
evaluate group differences in selective mutism. The proportion of individuals who obtained
the maximum score possible on a subscale (score = 14; classified as ‘extremely sociable’) and
those who obtained the lowest score possible on a subscale (score = 2; classified as
‘extremely shy’) were calculated. A conservative alpha level (p < .005) was used throughout
the between group comparisons. Effect sizes were calculated for any significant difference
identified post hoc. Pearson’s correlation coefficient, r, was calculated as an estimation of
effect size (Field, 2005; r = .1 is a small effect size; r = .3 is a medium effect sizeand r = .5 is

a large effect size; Cohen, 1992).
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Results

Group differences in sociability

SQID total scores were compared across groups (see Table 3). The Angelman, Down
and Rubinstein Taybi syndrome groups scored significantly higher on both Familiar and
Unfamiliar total scores compared to the Cornelia de Lange and Fragile X syndromes and
ASD groups. The Fragile X syndrome group obtained the lowest Unfamiliar total score,
while the ASD group obtained the lowest Familiar total score, with all other groups obtaining
significantly higher scores on these variables. All six groups scored significantly higher on
scores referring to interaction with familiar compared to unfamiliar adults (p < .001 for all
groups), indicating that individuals in all syndrome groups were significantly more sociable
in familiar social interactions than unfamiliar social interactions.

(Insert table 3 about here)

The Familiar total and Unfamiliar total SQID scores were compared across three age
bands (under 12 yrs; 12-18yrs; and over 18yrs), within each syndrome group using Kruskal-
Wallis tests, with pair-wise Mann-Whitney post hocs (see Figure 1). There were no
significant age band differences in any of the syndrome groups on either the Familiar or
Unfamiliar total scores. The age band differences on the Familiar total score in the Down
syndrome group (x2(2) = 9.68, p = .008; under 12 yrs > over 18yrs) and the Unfamiliar total
score in the Cornelia de Lange syndrome group (x3(2) = 8.51, p = .01; 12-18yrs < over 18yrs

< 12-18yrs) approached significance.

(Insert Figure 1 about here)

Sociability in different social contexts with familiar and unfamiliar adults
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Table 3 shows median scores and the results of statistical group comparisons of
sociability in different social contexts. The Angelman, Down and Rubinstein Taybi syndrome
groups were reported to be significantly more sociable than the Fragile X syndrome and ASD
groups in all social contexts evaluated with familiar and unfamiliar adults (group, receiving
interaction, initiating interaction, ongoing interaction) and more sociable than the Cornelia de
Lange syndrome group in seven of eight contexts, indicating that individuals with Angelman,
Down and Rubinstein Taybi syndromes are more sociable across various types of social
situations.

The Angelman, Down and Rubinstein Taybi syndrome groups shared a similar level
of sociability (evidenced by no significant group differences), with the exception of initiating
interaction, for which the Angelman syndrome group scored significantly higher with both
familiar and unfamiliar people than all other groups. In turn, the Cornelia de Lange syndrome
group shared a similar level of sociability to the ASD and Fragile X syndrome groups (also
evidenced by no significant group differences) in a number of the social contexts evaluated,
while showing elevated scores relative to these groups in initiating social interaction with
familiar and unfamiliar adults (CdLS>ASD, FXS), receiving interaction from an unfamiliar
adult (CdLS>FXS) and in a group context with both familiar and unfamiliar adults

(CALS>FXS) .

(Insert Figure 2 about here)

Figure 2 shows syndrome group median scores across the different social contexts
according to three age bands (under 12yrs, 12-18yrs, above 18yrs). A significant age band
difference was identified in the Cornelia de Lange syndrome group with regard to initiation

of interaction with unfamiliar adults (> = 11.05, p < .005), with the under 12yrs group
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scoring significantly higher than the 12-18yrs age group (U = 148.5, p = .001, r = -.48;
medium to large effect size).

A significant age band difference was also identified in the Down syndrome group
with regard to initiation of interaction with familiar adults (* = 14.93, p =.001) with the
under 12yrs group significantly higher than over 18yrs group (U = 518.5, p <.001, r = -.39;

medium effect size).

Prevalence of extreme sociability and extreme shyness

Table 4 shows the percentage of individuals from each group that met the cut-off for
‘extreme sociability’ and ‘extreme shyness’ on each social situation subscale of the SQID
(ongoing interaction, receive interaction, group interaction, initiate interaction). The Fragile
X syndrome group showed the highest rates of ‘extreme shyness’ in all unfamiliar social
situations. Rates were generally low in the familiar social situations, with the exception of
the group interaction with familiar adults. A similar pattern of results was identified in the
Cornelia de Lange syndrome and ASD groups, demonstrating differences in sociability when
interacting with familiar and unfamiliar individuals in these groups.

(Insert Table 4 about here)

The Down, Angelman and Rubinstein Taybi syndrome groups showed much higher
levels of ‘extreme sociability' during familiar and unfamiliar social situations. The profile of
this extreme sociability differed across these groups. The Angelman syndrome group were
more likely to meet the ‘extreme sociability' cut off scores on initiating interaction with
familiar and unfamiliar adults, while the Rubinstein Taybi syndrome group was reported to
show the highest prevalence of ‘extreme sociability’ with unfamiliar people when receiving

an interaction and also during an ongoing interaction. The Down syndrome group was
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reported to show the highest prevalence of ‘extreme sociability’ in a group situation with

unfamiliar people.

Prevalence of behaviors indicative of selective mutism

This analysis only included verbal individuals from each group. The approximate
rates of behaviors indicative of selective mutism (i.e. the person is reported to speak to some
individuals and not others and in some environments but not others) are shown in Table 5.
Chi-square tests revealed that there was a significant group difference regarding the
frequency of these selective mutism characteristics (,° (4) = 22.67, p < .001). A significantly
higher proportion of individuals with Cornelia de Lange syndrome were reported to show
these characteristics compared to individuals in the Fragile X, Down and Rubinstein Taybi
syndrome groups. Odds ratio analysis confirmed that the Cornelia de Lange syndrome group
was 3.08, 8.22 and 4.35 times more likely to show behaviors indicative of selective mutism

than the Fragile X, Down and Rubinstein Taybi syndrome groups, respectively.

(Insert Table 5 about here)

The association between selective mutism and sociability was also examined. Only
the Cornelia de Lange syndrome, Fragile X syndrome and ASD groups were included in this
analysis because only these groups included enough verbal individuals reported to show
behaviors indicative of selective mutism. These three groups were combined and participants
were divided into two sub-groups: those reported to show selective mutism characteristics
and those who were not. The two groups were compared on sociability scores during the
different social contexts with unfamiliar adults, with the prediction that those who showed
behaviors indicative of selective mutism would obtain significantly lower scores, indicating

reduced sociability. Mann-Whitney tests confirmed that individuals reported to show
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selective mutism characteristics scored significantly lower during all of the social situations
(receive interaction: U = 3550.0, p = .001; ongoing interaction: U = 3419.0, p < .001; initiate

interaction: U = 3211.0; p <.001; group interaction: U = 3204.5, p < .001).
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Discussion

This is the first study to examine sociability, defined as motivation for social contact
in six neurodevelopmental disorders using a novel, reliable and valid measure of sociability
for individuals with a range of intellectual disabilities. In addition to examining differences
and similarities in sociability across groups, the study has also examined the proportion of
individuals meeting cut offs for 'extreme sociability’ and 'extreme shyness' in both familiar
and unfamiliar situations. The study has also estimated the prevalence of behaviors
indicative of selective mutism in each group. These findings will enhance knowledge of the
profile of sociability in each of the neurodevelopmental disorders evaluated in this study,
some of which have received limited attention within the literature, such as Rubinstein Taybi
syndrome. Furthermore, the findings confirm theoretical positioning of the different groups
along a spectrum of sociability.

Analysis of the psychometric properties of the SQID, outlined in study one, indicated
good inter-rater reliability at item level and good validity with the CSRS (Moss et al., 2013)
and with real time observations of verbalizations during social settings. Although not all of
the groups reported on in study two were recruited into the reliability and validity studies, the
findings from study two demonstrate the face validity of the SQID, confirming previous
findings of higher levels of sociability in Down and Angelman syndromes relative to other
syndrome groups and heightened social anxiety in ASD, Cornelia de Lange and Fragile X
syndromes. Scores on the SQID do not correlate with self-help skills, indicating that the
measure is unlikely to be strongly confounded by this factor.

In study two, analysis of SQID scores indicated that, the Angelman, Down and
Rubinstein Taybi syndrome groups were reported to be significantly more sociable than the
Cornelia de Lange syndrome, ASD and Fragile X syndrome groups. The Cornelia de Lange

and ASD groups showed broadly similar levels of sociability, while the Fragile X group
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scored significantly lower than all groups. A more fine-grained analysis evaluating sociability
within different social contexts indicated that while the Cornelia de Lange syndrome group
was comparable to the Fragile X syndrome and ASD groups with regard to sociability during
some social situations, they were reported to be significantly more sociable in three out of
four social contexts with unfamiliar adults. Furthermore, the Fragile X syndrome group were
reported to be significantly less sociable than all other groups in a number of social contexts.
These results indicate that the shyness/social anxiety reported in Cornelia de Lange syndrome
may not be as extreme as that reported in Fragile X syndrome or ASD. This pattern of
results was also reflected in the analysis of the extreme sociability and extreme shyness cut-
off scores.

The findings provide further evidence of a heightened level of sociability in
Rubinstein Taybi syndrome (Galéra et al, 2009; Hennekam et al., 1992) that is similar to that
observed in individuals with Angelman and Down syndromes. Initiating behavior was
reported to be significantly more frequent in the Angelman syndrome group than all other
participant groups and this is consistent with previous reports of elevated social approach
behaviors in Angelman syndrome (Horsler & Oliver, 2006; Strachan et al., 2009). The
findings regarding Cornelia de Lange syndrome are consistent with previous observations of
similarities with ASD with regard to overall severity of social impairment (Moss et al., 2008;
Moss et al., 2012). However, the levels of social anxiety in this group, and indeed in the ASD
group, appear to be less severe than that reported in individuals with Fragile X syndrome.
With regard to positioning of these syndrome groups along a continuum of sociability, these
findings confirm our predictions that the Angelman, Down and Rubinstein Taybi syndrome
groups would fall at the upper end of this continuum, while the Cornelia de Lange syndrome,
ASD and Fragile X syndrome cluster at the lower end. The findings further delineate this

continuum, placing the Angelman and Fragile X syndrome groups at the extremes of
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sociability, given the significantly higher rates of social initiation in Angelman syndrome
relative to all other groups and the significantly lower scores in the Fragile X syndrome group
in a range of social contexts, relative to all other groups.

The effect of age band on sociability in these syndrome groups highlighted two of the
six groups as showing possible age related changes in initiation of social interaction. In Down
syndrome, participants aged over 18 years scored significantly lower than those aged 12 years
and under on initiating behavior with familiar people. Age related changes are well
established within the Down syndrome literature (e.g. Holland, Hon, Huppert & Stevens,
1998) and this change in initiation of social interaction may reflect an early predictor of
change as described by Holland et al. (2001). In Cornelia de Lange syndrome, participants
aged 12-18 years scored significantly lower than those aged 12 years and under on initiating
behavior with unfamiliar people. The findings suggest that a decline in sociability during
adolescence, specifically in relation to interaction with unfamiliar adults, may be
characteristic of this syndrome. Previous literature indicating greater social isolation in older
children with Cornelia de Lange syndrome supports this conclusion (Sarimski, 1997).
Changes in social interaction skills with age may be part of a more global change in the
syndrome, as evidenced by increased behavioral problems, communication disturbances,
impulsivity, anxiety, mood and executive function skills with age in this syndrome group
(Basile et al., 2007; Nelson et al., 2014; Kline et al., 2007; Oliver et al., 2011; anonymized
for blind review; in review). Preliminary studies have alluded to the role of genes within the
cohesin pathway (relevant to the cause of Cornelia de Lange syndrome) and the high levels of
oxidative stress in cell lines of individuals with Cornelia de Lange syndrome as having a
mechanistic role in these reported changes (Gimigliano et al., 2012; Kline et al., 2007).

Given the broad age range of the study samples and the cross-sectional nature of the data,
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further, prospective, longitudinal studies are required to evaluate the developmental trajectory
of these characteristics and its causes more closely.

The approximate prevalence of behaviors indicative of selective mutism was also
examined. In Cornelia de Lange syndrome, 40% of verbal participants showed signs of
selective mutism (i.e. were reported to speak with some individuals and not others and in
some environments and not others). This was significantly higher than the rates reported for
the Fragile X, Down and Rubinstein Taybi syndrome groups. These findings indicate that
selective mutism may be characteristic of Cornelia de Lange syndrome and provides
empirical support for anecdotal and case study descriptions of individuals with the syndrome
who are able to speak but speak very little (Moss et al., 2008; Collis et al., 2006; Goodban,
1993). Further analysis indicated a strong association between selective mutism and low
scores on the SQID, indicating lower levels of sociability and higher levels of shyness in
those individuals (groups combined) who showed behaviors indicative of selective mutism.
In the typically developing literature, selective mutism is considered an extreme form of
social anxiety (Black & Uhde, 1995) and these findings reflect this position. However, if
selective mutism was simply an extreme form of social anxiety, it would be expected that the
Fragile X syndrome group (not the Cornelia de Lange syndrome group) should show the
highest rate of selective mutism, given that the Fragile X syndrome group showed the highest
rates of extreme shyness relative to the other groups and obtained the lowest total and
subscale scores on the SQID. The pattern of findings suggests that there may be other factors
contributing to selective mutism in Cornelia de Lange syndrome.

Recent research suggests that individuals with selective mutism have a phobia of their
own speech (Omdal & Galloway, 2008). Omdal & Galloway (2008) also suggest that as a
result of selective mutism, individuals may become socially isolated and then develop social

anxiety as a secondary problem. This may be relevant to the difficulties observed in Cornelia
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de Lange syndrome, particularly given the number of studies demonstrating expressive
communication problems (Goodban, 1993; Oliver et al.,, 2008). In Cornelia de Lange
syndrome selective mutism might develop as a result of expressive communication
difficulties and social anxiety develops as a secondary problem to this. In Fragile X
syndrome, however, social anxiety may be a primary difficulty with selective mutism
becoming a manifestation of this anxiety. Therefore, different causal pathways may underlie
social anxiety and selective mutism in these two syndromes.

There are several limitations to the study that need to be taken into consideration
when interpreting the findings. The comparison groups were significantly different on a
number of demographic variables including mobility, self-help skills, vision and hearing.
Such differences are inherent when conducting large cross syndrome comparison studies such
as this one. While, these differences between the groups are an important consideration in the
study, the direction of the findings suggests that they did not impact on the pattern of results.
For example, the Angelman syndrome group was one of the lowest functioning groups but
scored highly on the sociability questionnaire and achieved similar (if not higher) scores than
individuals with Rubinstein Taybi and Down syndrome (both relatively high functioning
groups). Similarly, the Cornelia de Lange syndrome group (also a lower functioning group)
achieved similar scores to the Fragile X and ASD groups, which were significantly higher
functioning than the Cornelia de Lange syndrome group. Thus, the findings indicate that
associated degree of intellectual disability did not play a significant role in the pattern of
results from this study and was not a significant confounding variable. The informant-based
nature of the assessment is a strength when evaluating individuals who have intellectual
disabilities, although the lack of direct assessment limits the conclusions that can be drawn
from the study. Furthermore, parental responses on the SQID may be influenced by

knowledge of their child's syndrome more broadly, rather than solely their child's individual
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behavioral responses. This study has been useful, however, in facilitating a large group
comparison study of sociability across relatively rare neurodevelopmental disorders and
provides important information about the developmental trajectory of sociability in each
group. The cross-sectional nature of the study was also a limitation when trying to draw
inferences about the developmental trajectory of sociability in the participant groups, due to
potential cohort effects and longitudinal approaches are needed to further evaluate this.
Finally, interpretation of the direction of the findings of the study raised an interesting
challenge. If a significant difference was identified between two groups, it was difficult to
determine whether this was indicative of a heightened level of sociability than expected in
one group or whether the other group showed a lower level of sociability than expected. The
use of cut-offs for examining extreme sociability and extreme shyness helped determine
which groups showed a higher prevalence of extreme sociability and extreme shyness but the
interpretation of results remains a challenge for this type of research. However, the direction
of findings was consistent with previous reports of sociability/ social interaction skills in the

five contrast groups.
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Footnotes
! All groups, apart from the ASD group received the Autism Screening Questionnaire
(Berument et al., 1999), which is the unpublished version of the Social Communication
Questionnaire (Rutter et al., 2003). The ASD group were sent the Social Communication
Questionnaire (Rutter et al., 2003). One item (item 20; social chat) differed for nonverbal
individuals between the ASQ and the SCQ. For consistency across the groups, this item was
treated as missing data and was prorated for all nonverbal participants. The prorated score

was calculated as the mean item score, based on other completed items within the

communication domain. This approach has previously been used by Moss et al. (2013).
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Table 1: The SQID items and scoring profile.

Response to different social contexts

How would the person you care for appear if...

1. Her / his main caregiver walks up to her / him?

2. (S)he is spending time with an adult (s)he does not know?

3. Someone (s)he does not know that is her / his own age walks up to her /him?

4. (S)he is spending time with a familiar adult?
5. (S)he is the focus of attention in a group of adults (s)he knows?

6. (S)he is spending time with someone (s)he does not know that her / his own
age?

7. Someone familiar that is her / his own age walks up to her /him?

8. (S)he has just been separated from her / his main caregiver to be with an
adult (s)he does not know?

9. An adult (s)he does not know walks up to her / him?

10. (S)he is the focus of attention in a group of people her / his own age that
(s)he does not know?

11. (S)he is spending time with someone familiar that is her / his own age?

12. (S)he is the focus of attention in a group of people her / his own age that
(s)he knows?

13. (S)he is with her / his main caregiver and then someone her / his own age
that (s)he does not know starts to talk to her / him?

14. A familiar adult walks up to her / him?

15. (S)he is with her / his main caregiver and then an adult (s)he does not know
starts to talk to her / him?

16. (S)he is spending time with her / his main caregiver?

17. (S)he is the focus of attention in a group of adults (s)he does not know?

Very shy

Moderately shy

N

A little shy

w

Neither

A little sociable

ol

Moderately
sociable

41

Very sociable

~



Sociability in neurodevelopmental disorders

Initiating interaction in different social contexts

18. When there are only familiar people around, how often does (s)he try to
make contact with them in any way (by talking, signing, vocalising, using
gestures, moving towards them in any way etc.)?

19. When familiar people and people are around who (s)he does not know,
how often does (s)he try to make contact with the people (s)he does not know
in any way (by talking, signing, vocalising, using gestures, moving towards
them in any way etc.)?

20. When familiar people and people are around who (s)he does not know,
how often does (s)he try to make contact with the familiar people in any way
(by talking, signing, vocalising, using gestures, moving towards them in any
way etc.)?

21. When there are only people around who (s)he does not know, how often
does (s)he try to make contact with them in any way (by talking, signing,
vocalising, using gestures, moving towards them in any way etc.)?

Characteristics of language

23. Does the person speak less than (s)he used to?
24. Does the person only speak or sign in some settings and not others?
25. Does the person only speak or sign to some people and not others?

> %3
5% > g
8 e 2
s> ¢ E
Zq>.> 3
1 2 3
1 2 3
1 2 3
1 2 3

YES/NO
YES/NO
YES/NO

About half

the time

Often

Very often

42

Nearly
Alwavs



Table 2: Participant group characteristics and results of group comparisons

Sociability in neurodevelopmental disorders

CdLS AS FXS DS RTS ASD F/y? df P Post hoc analyses
N> 98 66 142 117 88 107
Age CdLS, DS, FXS, RTS
sy Mean 188 151 198 226 192 138 119 5 <001 S ASD: DSSAS
(SD) 87 87 %0 130 106 63
Range 443 448 949 462 449 445
2 g FXS > ASD> CdLS,
Gender® % Male 459 50 100 424 556 822 1452 G5+ <00l S, DS, RTS
b % Partl FXS, DS, RTS, ASD >
Self SrAMY 48 455 951 923 767 888 1380 5 <001  CdLS, AS;FXS, DS >
Help able / able RTS
b % Fully FXS, DS, ASD >
Mobility® /% 66 523 978 915 784 953 1060 5 <001  CdLS,AS; FXS, ASD
obile >RTS > AS
b, AS, FXS, RTS, ASD >
Vision® % Normal 66 879 929 632 529 925 67.8 5 <00l oLS, De
AS, FXS, RTS, ASD >
Hearing b 9% Normal 58.2 100.0 965 661 844 944 1080 5 <.001 CdLS,DS; AS, FXS >
RTS
FXS, DS, RTS, ASD>
Speech®  %Verbal 469 30 924 932 737 888 2603 5 <001  CdLS>AS;FXS, DS
>RTS
oo I Meanscore’ 208 176 206 102 169 282
(SD) 68 50 60 71 59 39

* N may vary due to missing data

 Females with FXS were excluded from the study because the syndrome characteristics vary between males and females in the syndrome (Dykens et al., 2000).

® Data derived from the Wessex Scale (Kushlick et al., 1973).
“Partly able/able if obtain a score of six or above on the self-help subscale items.

4 Fully mobile if obtain a score of three on item F.

¢ Information obtained from item three of the Demographic questionnaire. If this item had not been completed for participants, question one from the SCQ was used.
f The groups were not compared statistically on the measure of autism spectrum disorder because two different measures were used across the six groups.
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Table 3: Median SQID total and subscale scores and results of between group analyses

Sociability in neurodevelopmental disorders 44
Group . Small
Median (Inter-quartile range) df X? p value Post hoc* Larg&szect Medlgi?eeffect effect
Slze
A B C D E F
cdLS  AS FXS DS RTS  ASD
(n=98) (n=66) (n=142) (n=117) (n=88) (n=107)
Total Unfamiliar 2600 41.00 1500  36.00 3150  21.00
Subscale (13.50- (31.00- (11.00- (24.00- (21.25- (14.00- 5 153.65 <001 B,D,E>AF>C
35.00) 48.00) 25.00) 46.00) 46.00)  29.00)
Unfamiliar Ongoing 7.00 11.00 4.00 10.00 9.00 5.50 B.D.ESA: D ESE:
Interaction (300-  (9.00-  (200- (7.00- (600- (300- 5 13912 <001 BDE>ACF BD>CiB>F il v
9.00) 12.00) 800) 12.00) 12.00)  8.00)
Unfamiliar Receive 6.50 10.00 3.00 9.00 8.00 6.00
Interaction (3.00-  (8.00- (2.00- (6.00- (5.00- (3.00- 5 14257 <001 B,DESAF>C B,D>C: B>F E;DSA' D.E>F; Ei’é
8.00) 12.00) 6.00) 11.00) 12.00)  8.00)
Unfamiliar Group 7.00 10.00 3.00 10.00 10.00 6.00 . . . .
situation @75  (7.00- (200 (5.00- (400- (200- 5 13502 <001 B,D,ESAF>C E;D;C’ E;%A' D.E>F; i>FA>'c
9.00) 13.00) 6.00) 12.00) 12.00)  8.00) ’
L 500  10.00  4.00 7.00 6.00 4.00 D,E>A;
:Jnrgargl't'l'g; Initiate 400, (6.75-  (2.00- (4.00- (400- (300- 5 12034 <001 S>AD[')EE§&:F ' B>ACF D.ESCF B>D,E:
750) 12.00) 6.00) 11.00) 10.75)  6.00) AL A>C
N 4150  53.00 39.00 5100 5050  37.50
gg;i'caﬁzm'“ar (35.00- (48.00- (31.00- (45.00- (42.00- (31.00- 5 179.65 <.001 i;DF'E>A'C'F’
48.00) 55.00) 44.00) 54.00) 54.00) 45.00)
Familiar Ongoing 11.00 1350 1200 1400  13.00  11.00 BDESC: BEA
Interaction (1000- (1200-  (9.00- (1200- (1200- (9.00- 5 12803 <001 BDE>ACF BD>FD>A 2T UM NIA
13.00) 14.00) 13.00) 14.00) 14.00)  12.00)
Familiar Receive 10.00 13.00 10.00 13.00 12.00 9.00
Interaction (8.75- (12.00- (7.00- (12.00- (10.00- (8.00- 5 15144 <001 BD,E>ACF BD>ACF E>ACF N/A
12.00) 14.00) 12.00) 14.00) 14.00)  12.00)
Familiar Group 11.00 14.00 9.00 14.00 13.00 10.00 B.D.ESA: B ESC:
situation (9.00- (12.00- (6.00- (12.00- (11.00- (7.00- 5 159.77 <001 B,D.E>A>C,F B,D>F;D>C E’>F7 T " A>SCF
13.00) 14.00) 12.00) 14.00) 14.00)  12.00)
N 1000  13.00  9.00  12.00 1150  7.00 B>D,E:
'Izr‘?tg‘r':i';:o':'t'ate (7.00-  (10.00- (6.00-  (8.00- (8.00- (6.00- 5 9580  <.001 S>DD'EE>'Q>F' B>F B>A,C; D,E>F D,E>C:
12.00) 14.00) 11.00) 13.00) 13.00)  10.00) = ASF
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Table 4: The percentage of individuals in each group meeting the cut-off for extreme

sociability and extreme shyness on each subscale

Group

cdLs AS FXS DS RTS ASD
(n=98)  (n=66)* (n=142) (n=117)* (n=88) (n=107)*

Extreme Sociability (Score of 14)

Unfamiliar Ongoing Interaction; 0 4.5 v 6.8 8.0 1.9
Unfamiliar Receive Interaction 0 6.1 v 8.5 9.1 .0
Unfamiliar Group situation 2.0 9.1 1.4 14.5 9.1 9
Unfamiliar Initiate Interaction 3.1 13.6 1.4 11.3 5.7 1.9
Familiar Ongoing Interaction 11.2 50.0 211 53.0 40.9 9.3
Familiar Receive Interaction 6.1 43.9 10.6 45.3 34.8 8.4
Familiar Performance situation 14.3 53.0 14.8 58.1 42.0 7.5
Familiar Initiate Interaction 13.3 37.9 4.9 22.2 19.3 5.7
Extreme Shyness (Score of 2)

Unfamiliar Ongoing Interaction 22.4 15 27.5 2.6 8.0 14.2
Unfamiliar Receive Interaction 21.4 15 35.9 7.7 10.2 20.8
Unfamiliar Group situation 24.5 4.5 47.2 111 10.2 25.5
Unfamiliar Initiate Interaction 14.4 0 28.9 10.4 9.1 21.7
Familiar Ongoing Interaction 1.0 0 0 0 0 0
Familiar Receive Interaction 1.0 0 35 0 0 9
Familiar Performance situation 3.1 0 49 .9 1.1 2.8
Familiar Initiate Interaction 2.0 0 v 9 1.1 5.7

*n may vary between analyses due to missing data.
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Table 5: Number of verbal individuals and approximate rates of selective mutism for

each group
CdLS AS FXS DS RTS ASD
n (%) verbal® 42 5 125 107 61 93
(42.86) (7.58) (88.03) (91.45) (69.32) (86.91)
n verbgl with completed responses to 40 N/AC 118 106 59 88
SQID items referring to selective
mutism characteristics
Approximate rate of selective 40% N/A*  17.8% 7.5% 13.6%  18.2%

mutism characteristics®

% speaks or sign more than 30 words.
® Percentage of verbal participants who answered yes to both Q24a and Q25a.
¢ Group excluded from further analysis because n is too small.
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