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ABSTRACT
Background: Cornelia de Lange syndrome (CdLS) and fragile X syndrome (FXS) are associated with co-occurring autism and 
anxiety. In autistic people, intolerance of uncertainty (IU) mediates the relationship between autistic characteristics and anxiety, 
but it is not known whether this relationship is evident in these genetic syndromes. Understanding the relationship between 
autism, anxiety and IU is essential to informing the theoretical frameworks of anxiety in rare genetic syndromes and improving 
clinical interventions.
Method: Sixty participants with CdLS or FXS participated in a questionnaire-based study to examine the association between 
autistic characteristics, anxiety and IU.
Results: IU mediated the association between autism and anxiety in participants with CdLS but not in participants with FXS.
Conclusions: These results suggest that other factors may contribute to the autism-anxiety relationship in FXS, and highlight 
the merit of syndrome-specific approaches to the study of anxiety. Recommendations are made for intervention-based research 
to ameliorate anxiety in CdLS.

Rare genetic syndromes associated with intellectual disabil-
ity (ID) are often characterised by an increased prevalence of 
co-occurring conditions such as autism (Bush and Scott 2021; 
Richards et al. 2015) and anxiety (Basile et al. 2007; Cordeiro 
et  al.  2011; Dykens et  al.  2000) with notable heterogeneity in 
the presentation of each condition across syndromes (Bozhilova 
et al. 2023; Crawford et al. 2017; Groves et al. 2022; Moss and 
Howlin 2009). Anxiety is also common in autistic people, with 

an estimated prevalence rate of 40% (Hollocks et  al.  2019; 
Strang et  al.  2012; van Steensel et  al.  2011; van Steensel and 
Heeman  2017), highlighting the need to understand the rela-
tionship between autism and anxiety.

Cornelia de Lange syndrome (CdLS) and fragile X syndrome 
(FXS) are rare genetic syndromes associated with mild to 
profound ID along with co-occurring autism and anxiety. 
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CdLS affects approximately 1 in 10 000 to 30 000 newborns 
(Kline et al. 2007; Kline et al. 2018; Mannini et al. 2013) and 
results from mutations in the NIPBL (Krantz et  al.  2004), 
SMC1A, HDAC8, RAD21 (Deardorff et  al.  2012; Deardorff 
et  al.  2016), BRD4, ANKRD11 (Kline et  al.  2018) and SMC3 
(Revenkova et al. 2009) genes as well as mosaicism for NIPBL 
mutations (Ansari et  al.  2014; Huisman et  al.  2013), which 
disrupt gene regulation during early critical development. 
The CdLS behavioural phenotype includes self-injurious 
behaviour, aggression, hyperactivity, deficits in expressive 
language relative to receptive language and overall adaptive 
behaviour, and autism-like characteristics (e.g., repetitive be-
haviours, decreased sociability and communication difficul-
ties; Ajmone et al. 2014; Basile et al. 2007; Berney et al. 1999; 
Kline et al. 2018; Mulder et al. 2017; Oliver et al. 2008; Parisi 
et al. 2015; Srivastava et al. 2021).

FXS affects approximately 1 in 7000 males and 1 in 11 000 fe-
males (Hunter et  al.  2014) and is the most common cause of 
inherited ID as well as the leading known genetic cause of au-
tism. FXS results from an expansion mutation of the CGG tri-
nucleotide repeat of the fragile X messenger ribonucleoprotein 1 
(FMR1) gene on the X chromosome. Consequently, females are 
generally differentially affected due to the protective effect of a 
second unaffected X chromosome (Clifford et al. 2007). The FXS 
behavioural phenotype includes social avoidance and social in-
terest, language and motor deficits, hyperactivity and impulsiv-
ity, physiological hyperarousal, and autism-like characteristics 
(e.g., sensorimotor-based repetitive behaviours and gaze aver-
sion; Chromik et al. 2019; Ezell et al. 2021; Garber et al. 2008; 
Hogan et al. 2021; Klusek et al. 2015; Marlborough et al. 2021; 
McDuffie et  al.  2015; Roberts, Crawford, Hogan, et  al.  2019; 
Roberts et al. 2016).

The association between autistic characteristics1 and the be-
havioural phenotype of CdLS and FXS is well supported by 
previous research. Approximately 43% of people with CdLS and 
30% of males with FXS (Richards et  al.  2015) meet the diag-
nostic criteria for a separate diagnosis of co-occurring autism. 
However, there are subtle differences in the presentation and 
severity of autistic characteristics in people with CdLS and FXS 
compared with those with nonsyndromic autism (Bozhilova 
et al. 2023). For example, people with CdLS show less frequent 
autism-related repetitive behaviours and stereotyped speech 
than autistic people but similar levels of difference in social in-
teraction and communication (Moss, Howlin, et al. 2013; Moss 
et al. 2012). Additionally, boys with FXS are less likely to dis-
play differences in social reciprocity (e.g., social smiling) com-
pared with autistic boys of the same age (McDuffie et al. 2015). 
These results suggest that, despite similarities in characteristics, 
nuanced differences in autism presentation may make it chal-
lenging to differentiate autism from the inherent behavioural 
phenotype of rare genetic syndromes, yet it also affords the op-
portunity to examine the relationship between profiles of autis-
tic characteristics and anxiety.

Defining co-occurring autism within the context of the be-
havioural phenotype of CdLS and FXS is further complicated 
given the high prevalence of co-occurring anxiety in these syn-
dromes. Up to 64% of people with CdLS (Basile et al. 2007; Berney 
et al. 1999; Gualtieri 1991; Kline et al. 2007) and approximately 

42% of males with FXS (Edwards et al. 2022) experience clin-
ically significant anxiety. Common anxiety disorders in CdLS 
include social anxiety, separation anxiety, generalised anxiety 
and specific phobias (Crawford et al. 2020; Crawford et al. 2017; 
Groves et al. 2022; Kline et al. 2007; Richards et al. 2009) com-
pared with specific phobia and social anxiety in FXS (Cordeiro 
et al. 2011; Ezell et al. 2019; Groves et al. 2022). However, similar 
to the profile of autism, there is significant variability in sever-
ity and breadth of anxiety symptomatology in people with CdLS 
and FXS (Crawford et al. 2017; Groves et al. 2022). Furthermore, 
behavioural indicators of anxiety may overlap with behavioural 
indicators of autism, complicating differentiation. For exam-
ple, social difficulties are associated with anxiety (Crawford 
et  al.  2020; Moss et  al.  2008; Nelson et  al.  2017; Richards 
et al. 2009; Thurman et al. 2014) and autism (Ellis et al. 2020; 
Moss, Howlin, et  al.  2013; Moss, Oliver, et  al.  2013; Roberts, 
Crawford, Will, et al. 2019; Roberts et al. 2007) in people with 
CdLS and FXS. Despite the degree of overlap in behavioural in-
dicators, anxiety is considered a discrete diagnosis rather than 
a diagnostic feature of autism (Magiati et al. 2017; Renno and 
Wood 2013). However, given the limited cognitive and commu-
nication abilities of people with rare genetic syndromes associ-
ated with ID, properly attributing symptoms and differentiating 
diagnoses (e.g., autism and anxiety) can be a complex process 
(Appleton et al. 2019).

One factor that may underlie the relationship between autism 
and anxiety in CdLS and FXS is intolerance of uncertainty 
(IU). IU is characterised by distress or difficulty functioning 
during uncertain or unpredictable situations, a strong prefer-
ence for predictability, and cognitive or behavioural paralysis or 
inhibition (Berenbaum et al. 2008; Birrell et al. 2011; Freeston 
et al. 1994). IU has been identified as an important risk factor 
for the development and maintenance of anxiety in the general 
population (Carleton  2012) and has been implicated as a crit-
ical factor underpinning anxiety (Boelen and Reijntjes  2009; 
Counsell et  al.  2017; Freeston et  al.  1994; Norr et  al.  2013; 
Ozsivadjian et al. 2021; Whiting et al. 2014). Additionally, stud-
ies have identified IU as a causal factor in the development and 
maintenance of anxiety in autistic people (Boulter et  al.  2014; 
Cai et al. 2018; Hwang et al. 2020; Jenkinson et al. 2020; Maisel 
et al. 2016; Neil et al. 2016; Rodgers, Glod, et al. 2012; Rodgers 
and Ofield 2018; Wigham et al. 2015) and people with Williams 
syndrome (Uljarević et al. 2018). Furthermore, IU has also been 
identified as a mediating factor between anxiety and specific 
autistic characteristics such as sensory processing, social dif-
ferences and social communication difficulties in both autistic 
people and people with Williams syndrome (Boulter et al. 2014; 
Hwang et  al.  2020; MacLennan et  al.  2021; Neil et  al.  2016; 
South et al. 2021; Uljarević et al. 2018; Vasa et al. 2018; Wigham 
et  al.  2015). Studies suggest that this relationship warrants 
investigation in CdLS and FXS. One study noted that IU was 
significantly associated with autistic characteristics for both 
groups (Groves et  al.  2022). Furthermore, people with CdLS 
and FXS display a strong preference for routine and sameness 
(Moss et al. 2016; Moss et al. 2009; Richards et al. 2017; Roberts 
et  al.  2016; Wolff et  al.  2012), anxiety-related behaviours that 
resemble components of IU (e.g., distress or difficulty func-
tioning during uncertain or unpredictable situations; Rodgers 
et  al.  2017). Understanding the nature of, and the factors un-
derpinning, anxiety in CdLS and FXS is important for the 
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development of tailored interventions to reduce anxiety in rare 
genetic syndromes associated with ID.

Growing evidence suggests that IU is an important risk factor 
for the development and maintenance of anxiety in autistic peo-
ple, yet there is a paucity of research on the impact of IU on the 
autism–anxiety relationship in rare genetic syndromes such as 
CdLS and FXS. Given the association between autism and CdLS 
and FXS, it is plausible that a similar relationship may exist be-
tween autism, anxiety and IU in these groups. Understanding 
this relationship is essential to informing theoretical frame-
works of anxiety in rare genetic syndromes and improving in-
terventions. This is particularly important given that parents of 
autistic children have reported that their child's anxiety contrib-
utes to limitations in engagement in enjoyable activities, poorer 
parental wellbeing and negative health outcomes for their child 
(Tarver et al. 2021), outcomes that may also be relevant to people 
with CdLS and FXS. This study aimed to (1) compare autistic 
characteristics, anxiety symptom severity and levels of IU in 
people with CdLS and FXS, (2) determine if there was a relation-
ship between autistic characteristics, anxiety symptom severity 
and levels of IU in CdLS and FXS, and (3) investigate whether IU 
mediated the relationship between autistic characteristics and 
anxiety symptom severity in CdLS and FXS.

1   |   Methods

1.1   |   Recruitment

Participants with CdLS and FXS were recruited from a larger 
ongoing study investigating anxiety in rare genetic syndromes. 
Parents/carers were contacted through an existing database held 
at the Cerebra Centre for Neurodevelopmental Disorders at the 
University of Birmingham compiled through recruitment via 
appropriate syndrome support groups (e.g., Cornelia de Lange 
Foundation UK and Ireland, and the Fragile X Society). Families 
that met the inclusion criteria were contacted and invited to par-
ticipate in the present study.

1.2   |   Participants

Participants were 31 people with CdLS and 29 males with FXS 
and were included if they had a confirmed diagnosis of CdLS 
or FXS from a medical professional (GP, clinical geneticist or 

paediatrician) and were at least 4 years old. Females with FXS 
were excluded due to phenotypic sex differences, precluding 
between-group comparisons. Participant demographics are 
displayed in Table 1. Participants were comparable for chrono-
logical age and adaptive behaviour ability, as determined by 
the Communication and Adaptive Behaviour Composite scores 
on the Vineland Adaptive Behaviour Scale, Second Edition 
(VABS-II; Sparrow et al. 2005).

1.3   |   Measures

1.3.1   |   Demographic Information

Parents/carers completed a demographics questionnaire con-
firming their child's age, sex, verbal ability, mobility status and 
details of diagnosis (e.g., name of genetic syndrome, genetic 
mechanism causing the syndrome, age of diagnosis, who pro-
vided diagnosis).

1.3.2   |   Measures of Ability

The VABS-II (Sparrow et al. 2005) is a parent/carer interview 
measure that assesses adaptive behaviour in four key domains: 
Daily Living, Communication, Socialisation, and Motor Skills. 
Though designed for neurotypical children (birth-18 years), the 
VABS-II has been widely used with individuals with ID. The 
VABS-II Adaptive Behaviour Composite score, derived from 
domain-specific scores, was used to provide an overall estimate 
of adaptive behaviour, with lower scores indicative of poorer 
adaptive functioning (e.g., 70 or below suggests poor adaptive 
functioning). Internal consistency for the Adaptive Behaviour 
Composite score was high in children and adults with ID 
(Cronbach's alpha = 0.99; De Bildt et al. 2005). Cronbach's alpha 
for the present study was excellent for the CdLS (α = 0.94) and 
FXS group (α = 0.93).

1.3.3   |   Autistic Characteristics

The Social Responsiveness Scale, Second Edition (SRS-2) 
(Constantino and Gruber 2012), a 65-item rating scale, assessed 
autistic characteristics across five subscales: Social Awareness, 
Social Cognition, Social Communication, Social Motivation, 
and Restricted Interests and Repetitive Behaviour. Parents/

TABLE 1    |    Descriptive characteristics.

CdLS (n = 31) FXS (n = 29) U p

Median age, years 13.10 20.42 341.5 0.110

Range 3.75–53.50 6.67–46.92 — —

Sex, n (% male) 18 (58.06%) 29 (100%) — —

Median VABS Communication Subscale 56 44 375 0.265

Range 20–74 21–87

Median VABS Adaptive Behaviour Composite score 56 52 395 0.420

Range 22–75 20–73
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carers completed the age-appropriate form [i.e., preschool, 
school-age or adult (relative/other report)]. The items across 
each form differ slightly to accommodate differences with age; 
however, each of the items is equivalent and targets the same be-
haviour (Bruni 2014). The SRS-2 has good inter-rater reliability 
(r = 0.75–0.91) and is not related to IQ (Constantino et al. 2003; 
Constantino et al. 2007). Although raw scores are typically used 
in research (Constantino and Gruber 2012), T-scores were used 
to account for sex differences which may lead to overestima-
tion of impairment in unaffected males (Hus et  al.  2013) and 
ensure group comparability. T-scores have been used in other 
studies exploring autistic characteristics across a wide age range 
(Bruni 2014) as well as in people with rare genetic syndromes 
(e.g., Channell 2020; Groves et al. 2022). Cronbach's alpha for 
the present study was excellent for the CdLS group (α = 0.93) and 
good for the FXS group (α = 0.87).

1.3.4   |   Anxiety Symptom Severity

Anxiety symptom severity was measured using the Anxiety, 
Depression, and Mood Scale (ADAMS; Esbensen et  al.  2003), 
a 28-item informant report designed to screen for anxiety, de-
pression and mood disorders among children and adults with ID 
across five subscales: Manic/Hyperactive Behaviour, Depressed 
Mood, Social Avoidance, General Anxiety, and Compulsive 
Behaviour. The General Anxiety subscale (ADAMS-GA) was 
used as a measure of overall anxiety (Cordeiro et  al.  2011). 
ADAMS-GA subscale scores are not standardised and are cal-
culated by summing the relevant items. Higher subscale scores 
indicate greater anxiety symptom severity. While there are no 
clinical cutoffs for the ADAMS, a recommended threshold of 
≥ 10 has been suggested for identifying clinically significant 
generalised anxiety in adults with ID (Hermans et al. 2012). The 
ADAMS has strong reliability for each of the subscales (mean 
Cronbach's alpha = 0.80) and robust test–retest correlations at 
the scale and subscale level (mean subscale = 0.78). Cronbach's 
alpha for the present study was good for the CdLS group 
(α = 0.88) and acceptable for the FXS group (α = 0.71).

1.3.5   |   Intolerance of Uncertainty

Levels of IU were assessed using the Intolerance of Uncertainty 
Scale—Parent Version (IUS-P; Rodgers, Freeston, et al. 2012), a 
12-item informant questionnaire used to assess an individual's 
ability to cope with uncertainty in particular situations. The 
measure yields an unstandardised total score, for which higher 
scores indicate greater levels of IU. The scale has excellent in-
ternal consistency for neurotypical and autistic people (Boulter 
et al. 2014). Cronbach's alpha for the present study was excel-
lent for the CdLS group (α = 0.92) and good for the FXS group 
(α = 0.83).

1.4   |   Procedures

Families received information sheets, consent forms and ques-
tionnaires at syndrome support group meetings or home visits 
as part of the larger study. Ethical approval was granted by NHS 
Coventry and Warwickshire Research Ethics Committee (REC 

reference 16/WM/0435) as part of the larger ongoing cross-
syndrome study.

1.5   |   Data Analysis

SRS-2 T-scores, ADAMS-GA subscale scores, and IUS-P total 
scores were examined for normality using stem-and-leaf plots 
and Shapiro–Wilk tests, confirming normal distribution. A post 
hoc power analysis was conducted (G*Power; Faul et al. 2007) 
with a sample size of 60 and a 3-predictor variable equation with 
a medium effect size ( f2 = 0.15; Cohen 1977). Statistical power 
for this study was 0.12 for small effects, 0.68 for medium effects 
and > 0.97 for large effects, indicating sufficient power only 
for large effects. Therefore, results (especially nonsignificant) 
should be interpreted with caution.

2   |   Results

2.1   |   Group Differences in Autistic Characteristics, 
Anxiety and IU

To address the first aim, independent samples t-tests were used 
to compare autistic characteristics, anxiety symptom severity 
and levels of IU in people with CdLS and FXS. No significant dif-
ferences were found for autistic characteristics as measured by 
the SRS-2 T-scores (CdLS: M = 70.97, SD = 11.01; FXS: M = 74.00, 
SD = 7.93; t(54.55) = −1.23, p = 0.22), anxiety symptom severity as 
measured by the ADAMS-GA subscale scores (CdLS: M = 8.04, 
SD = 4.98; FXS: M = 7.92, SD = 4.44; t(58) = 0.10, p = 0.92), or lev-
els of IU as measured by the IUS-P total score (CdLS: M = 31.65, 
SD = 13.27; FXS: M = 32.17, SD = 9.90; t(58) = −0.17, p = 0.86).

2.2   |   Relationship Between Autistic 
Characteristics, Anxiety and IU

To address the second aim to determine if there was a relationship 
between autistic characteristics, anxiety symptom severity and lev-
els of IU in CdLS and FXS, a hierarchical multiple regression anal-
ysis was conducted to determine whether autistic characteristics, 
level of IU or syndrome group predicted anxiety symptom severity 
as measured by the ADAMS-GA subscale scores. Multicollinearity 
was low between predictors (tolerance: 0.88–0.98; variance infla-
tion factor: 1.03–1.14) and the assumption of independent errors 
was tenable (Durbin–Watson = 2.13). In the first step of the hier-
archical multiple regression analysis, autistic characteristics sig-
nificantly predicted anxiety symptom severity (F(1, 58) = 12.22, 
p < 0.001), explaining 16% of the variance in anxiety. In the second 
step of the analysis, levels of IU significantly predicted anxiety 
symptom severity (F(2, 57) = 33.16, p < 0.001), accounting for an 
additional 36% of the variance in anxiety after controlling for autis-
tic characteristics (R2 = 0.54, FChange (1, 57) = 44.87, p < 0.001). In 
the third step of the analysis, the model was statistically significant 
when syndrome group was entered (F(3, 56) = 22.03, p < 0.001); 
however, the total variance explained by the model as a whole 
remained at 52% (R2 = 0.54, FChange (1, 56) = 0.43, p = 0.514). 
Full results are displayed in Table 2. Results indicate that while 
autistic characteristics, levels of IU and syndrome group signifi-
cantly contribute to the variance in anxiety symptom severity, only 
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autistic characteristics and levels of IU predicted anxiety symptom 
severity.

2.3   |   IU as a Mediating Factor

To address the third aim, mediation analyses were used to in-
vestigate whether IU mediated the relationship between autistic 
characteristics and anxiety symptom severity in CdLS and FXS. 
Separate mediation analyses were conducted with the CdLS 
and FXS groups to evaluate syndrome-specific relationships be-
tween autistic characteristics, anxiety and IU.

Mediation analyses were conducted using a computational tool 
for mediation and moderation (SPSS macro PROCESS; Preacher 
and Hayes 2004). This method uses a bootstrapping procedure 
to obtain estimates and confidence intervals around the indi-
rect effects. Significant relationships in the models are indi-
cated by bootstrapped confidence intervals that do not overlap 
with zero. The direct and indirect effects of autistic character-
istics on anxiety symptom severity with the mediator variable 
(IU) considered are outlined in Table  3. For the CdLS group, 
there was a significant indirect effect of autistic characteristics 
on anxiety through the mediating variable of IU [b = 0.14 (95% 
bootstrapped CI 0.03, 0.30)], indicating that IU fully mediated 
the relationship between autistic characteristics and anxiety. 
However, for the FXS group, the indirect effect of autistic char-
acteristics on anxiety through IU was not significant [b = 0.05 

(95% bootstrapped CI −0.07, 0.17)]. Results of the mediation 
analyses were consistent using Baron and Kenny's  (1986) ap-
proach (see Table  4). Results indicate that IU fully mediated 
the relationship between autistic characteristics and anxiety in 
people with CdLS but did not in males in FXS. Visual represen-
tations of the mediation analyses are displayed in Figures 1 and 
2 to illustrate the major findings.

3   |   Discussion

Given that people with rare genetic syndromes are likely to 
experience co-occurring autism and anxiety, understanding 
the autism-anxiety relationship is essential to informing in-
terventions and theoretical frameworks for anxiety in rare ge-
netic syndromes associated with ID. IU has been identified as 
a mechanism of anxiety in the general population (Boelen and 
Reijntjes 2009; Carleton 2012; Counsell et al. 2017; Freeston 
et al. 1994; Norr et al. 2013; Ozsivadjian et al. 2021; Whiting 
et al. 2014), autistic people (Boulter et al. 2014; Cai et al. 2018; 
Hwang et al. 2020; Jenkinson et al. 2020; Maisel et al. 2016; 
Neil et  al.  2016; Rodgers, Glod, et  al.  2012; Rodgers and 
Ofield 2018; Wigham et al. 2015), and people with Williams 
syndrome (Uljarević et al. 2018). Due to the heightened likeli-
hood of experiencing co-occurring autism and anxiety in peo-
ple with rare genetic syndromes, this study investigated the 
relationships between autism, anxiety and IU in people with 
CdLS and FXS.

TABLE 2    |    Hierarchical linear models for ADAMS-GA subscale scores.

B SE B p R R2 Adj R2

Step 1 0.42 0.17 0.16

Constant −6.65 4.22 0.121

SRS-2 T-scores 0.20 0.06 0.42 < 0.001

Step 2 0.73 0.53 0.52

Constant −7.07 3.19 0.030

SRS-2 T-scores 0.09 0.05 0.19 0.048

IUS-P total scores 0.26 0.04 0.64 < 0.001

Step 3 0.74 0.54 0.52

Constant −4.89 4.61 0.294

SRS-2 T-scores 0.10 0.05 0.20 0.041

IUS-P total scores 0.26 0.04 0.64 < 0.001

Syndrome group −0.56 0.85 −0.06 0.514

TABLE 3    |    Direct and indirect effects of autistic characteristics on anxiety in CdLS and FXS.

Direct effect Indirect effect

B SE 95% CI B SE 95% CI

CdLS IU 0.08 0.06 −0.05 to 0.20 0.14** 0.07 0.03 to 0.30

FXS IU 0.14 0.08 −0.02 to 0.31 0.05 0.06 −0.07 to 0.17

**p < 0.01.
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Results showed that people with CdLS and FXS did not sig-
nificantly differ on autistic characteristics (indexed by SRS-2 
T-scores), anxiety symptom severity (indexed by ADAMS-GA 
subscale scores), or levels of IU (indexed by IUS-P total scores). 
Autistic characteristics significantly accounted for the vari-
ance in anxiety symptom severity, an effect which was main-
tained after levels of IU and syndrome group were considered. 
Similarly, levels of IU accounted for a large part of the variance 
in anxiety symptom severity, an effect that was maintained after 
syndrome group was considered. Syndrome group also signifi-
cantly contributed to the variance in anxiety symptom severity. 
Despite the initial similarities, mediation analyses revealed dif-
ferences in the autism-anxiety relationship between groups. For 
the CdLS group, IU fully mediated the relationship between au-
tistic characteristics and generalised anxiety. This relationship 
was not observed in the FXS, with results indicating that IU is 
unlikely to mediate the relationship between autistic character-
istics and generalised anxiety.

These findings suggest that the relationship between autistic 
characteristics, anxiety and IU in CdLS is comparable to the 

relationship observed in autistic people, whereas in FXS, this 
relationship is less clear. This is somewhat surprising given 
that, similar to CdLS, FXS is a rare genetic syndrome strongly 
associated with co-occurring autism and anxiety. It is possible 
that sex differences could be influencing the results, as FXS is 
an X-linked disorder, and this study only included male partici-
pants to reduce phenotypic sex differences. Although there are 
notable sex differences observed in people with FXS (Rinehart 
et al. 2011), both males and females with FXS experience high 
levels of co-occurring anxiety (Bailey et  al.  2008; Cordeiro 
et al. 2011). However, recent studies in autism indicate mixed 
results regarding the relationship between sex and anxiety, with 
some studies suggesting that sex was related to anxiety scores 
(with autistic females reporting more anxiety compared with au-
tistic males; Bernardin et al. 2021; Murray et al. 2019; Uljarević 
et al. 2021) and others finding no relationship between sex and 
anxiety (Gadow et al. 2008; Kerns et al. 2014; Mayes et al. 2011; 
Pickard et al. 2020; Sáez-Suanes et al. 2023). Given the mixed 
results in the autism literature, future research examining sex 
and gender differences in rare genetic syndromes such as FXS 
would be beneficial and would better capture within-syndrome 
variability. In addition to sex and gender differences, genotypic 
differences may help to explain and better capture within-
syndrome variability given that both CdLS and FXS result from 
different genetic mutations. Future research should also aim to 
include more detailed genotypic information to capture within-
syndrome variability among rare genetic syndromes.

Another possibility is that the profiles of autistic characteristics 
and anxiety differed between CdLS and FXS. Although there 
were no significant differences between the CdLS and FXS 
groups in overall degree of autistic characteristics or anxiety 
symptom severity, it is possible that differences in the profiles 
of the subscale scores may have impacted the relationship be-
tween autistic characteristics, anxiety and IU. Previous stud-
ies support this assumption, highlighting the heterogeneity 
in the profile of autistic characteristics (Bozhilova et  al.  2023; 
Moss and Howlin  2009) and anxiety (Crawford et  al.  2017; 
Groves et  al.  2022) in rare genetic syndromes associated with 
ID. Additionally, clearly identifying and distinguishing anxiety 
from autism may be complicated due to behavioural and diag-
nostic overlap (Edwards et  al.  2022; van Steensel et  al.  2011) 
as well as autism-specific presentations of anxiety (Kerns 
et  al.  2014). To account for these differences, future research 
should investigate the relationship between different aspects of 
the autism and anxiety profiles in CdLS and FXS to determine 

TABLE 4    |    Summary of statistical analyses and significant regressions for each step of the causal steps model in CdLS and FXS groups.

F df R2 Beta p

Mediating model for 
ADAMS-GA subscale scores

Step 1 8.48 1, 29 0.226 0.215 0.007

Step 2 7.34 1, 29 0.202 0.542 0.011

CdLS Step 3 39.17 1, 29 0.575 0.285 < 0.001

Step 4 SRS-2 T-scores 20.78 2, 28 0.597 0.077 0.218

IUS-P total scores 0.256 < 0.001

FXS Mediating model for 
ADAMS-GA subscale scores

Step 1 3.66 1, 27 0.119 0.193 0.067

Step 2 0.58 1, 27 0.021 0.181 0.453

FIGURE 1    |    Mediation model between intolerance of uncertainty, 
autism characteristics and anxiety symptom severity in people with 
CdLS.

FIGURE 2    |    Mediation model between intolerance of uncertainty, 
autism characteristics and anxiety symptom severity in people with 
FXS.
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which factors may be influencing the autism-anxiety relation-
ship in these two groups.

While the present study examined IU, there may be other factors 
mediating the relationship between autistic characteristics and 
anxiety in people with FXS. For example, sensory sensitivity has 
been identified as a mediating factor between IU and anxiety 
in autistic people (Hwang et al. 2020; MacLennan et al. 2021; 
Neil et al. 2016; Wigham et al. 2015) and people with Williams 
syndrome (Uljarević et al. 2018). Given that hypersensitivity to 
sensory stimuli is also a characteristic of FXS, it is possible that 
a similar association may be present. Furthermore, Crawford 
et al. (2017) suggested that sensory hypersensitivity may contrib-
ute to the presence of anxiety disorders in people with FXS, par-
ticularly in highly stimulating environments. Similarly, social 
skills have also been identified as a mediating factor between 
IU and anxiety in autistic people and people with Williams syn-
drome (South et al. 2021). Reisinger and Roberts  (2017) found 
that boys with FXS displayed significant impairments in so-
cial skills compared with neurotypical peers at the same age, 
which may be confounded by co-occurring autism and anxiety. 
Additionally, there is evidence to suggest that physiological hy-
perarousal differentially predicts both autistic characteristics 
and anxiety in young children with FXS (Hogan et  al.  2021). 
Although the exact mechanism remains unclear, it is possible 
that physiological hyperarousal underpins the autism-anxiety 
relationship in people with FXS and may be worth exploring as 
a possible mediating factor between autistic characteristics and 
anxiety (Crawford 2023). Therefore, it is possible that other fac-
tors, such as sensory sensitivity, social skills and hyperarousal, 
may be influencing the relationship between autistic character-
istics, anxiety and IU in FXS, but additional research is needed 
to delineate this relationship.

The present study has some limitations that are common in re-
search into genetic syndromes associated with ID. The study 
relied on informant-report measures. Boulter et al. (2014) used 
both parent-report and child-report questionnaires to assess 
anxiety and IU in autistic children without co-occurring ID, 
finding strong correlations and good agreement between parent 
and child scores. However, it was unlikely that many of the par-
ticipants in the present study would have been able to complete 
self-report questionnaires or reflect on their own experiences of 
anxiety (Cordeiro et al. 2011). Additionally, participants in the 
present study varied in age, with the inclusion of both children 
and adults; therefore, presentations of anxiety may have differed 
due to developmental differences (Spence 1998). However, Mian 
et al. (2012) demonstrated that neurotypical children, as young 
as 2 years of age, showed similar clusters of anxiety symptoms 
(consistent with the DSM-5 anxiety disorder diagnostic criteria) 
to adolescents, suggesting that anxiety presentation and differ-
entiation remain relatively stable over time.

It is also worth considering limitations regarding the scores 
used to assess autistic characteristics, intolerance of uncertainty 
and anxiety. For example, SRS T-scores were used to assess au-
tistic characteristics in people with CdLS and males with FXS. 
Although SRS T-scores have been used to explore autistic char-
acteristics across a wide age range (Bruni  2014) as well as in 
people with rare genetic syndromes (e.g., Channell 2020; Groves 
et al. 2022), the use of T-scores may limit potentially significant 

findings. This is particularly important for males with FXS as 
the use of T-scores may reduce sensitivity given that many males 
with FXS score at or near the upper limit of the SRS, which may 
consequentially weaken any observed associations between 
autistic characteristics, intolerance of uncertainty and anxiety. 
Future research may benefit from exploring alternative scoring 
methods, such as raw scores, to enhance sensitivity to individual 
differences that may be present in different syndrome groups.

Another limitation is that the ADAMS has not been validated 
for autistic people. Moreover, there are few measures of anxiety 
validated for both children and adults with ID and autism. The 
ADAMS has been validated in participants five to 33 years old 
with FXS (Cordeiro et al. 2011) and was therefore considered a 
good measure to identify anxiety in CdLS and FXS. While this 
measure is not ideal, research into rare genetic syndromes often 
comes with compromises regarding measures, as it is unusual to 
find a measure that has been specifically validated in a partic-
ular syndrome. While alternative measures of anxiety, such as 
the Anxiety Scale for Children with Autism Spectrum Disorder 
(ASC-ASD; Rodgers et al. 2016), have been used in people with 
CdLS and FXS to provide insight into autism-specific anxiety 
(Groves et al. 2022), this measure has not been validated for use 
in adults or people with ID. Furthermore, the ASC-ASD con-
tains an uncertainty subscale, which may confound the predic-
tor and outcome variable of the present study, making it difficult 
to accurately parse the relationship between autistic characteris-
tics, anxiety and IU. Ideally, direct measures of anxiety, such as 
behavioural observations or physiological measures (i.e., heart 
rate), would have been included in the present study but were 
not feasible due to time and recruitment restraints.

The results of the present study suggest IU plays a key role in 
the presence of anxiety in CdLS, highlighting IU as a potential 
target for anxiety intervention in this population. Previous stud-
ies indicate that cognitive behavioural therapy (CBT) targeting 
IU effectively reduces generalised anxiety symptomatology in 
typical development (Dugas et al. 2010; Zemestani et al. 2021). 
Moreover, interventions such as ‘Coping with Uncertainty in 
Everyday Situations’ (CUES; Rodgers et al. 2017), developed for 
autistic children and later adapted for autistic adults (CUES-A; 
Rodgers et al. 2018), have shown promise in effectively reducing 
IU in autistic people (Rodgers et al. 2023; Rodgers et al. 2017). 
The development of autism-specific interventions targeting IU, 
such as the CUES and CUES-A, is promising for people with 
CdLS. Further work is needed to validate the efficacy of these 
programmes in people with rare genetic syndromes (e.g., CdLS). 
It is also unclear whether these interventions, or similar inter-
ventions, would be appropriate for people with CdLS or FXS 
as there are currently limited accessible or appropriate inter-
vention options for people with more moderate to profound ID 
(Vereenooghe et al. 2018). Future research should continue to 
focus on understanding the autism-anxiety relationship and 
developing interventions that reduce anxiety and improve the 
quality of life for people with CdLS, FXS and other syndrome 
groups, particularly for those with more moderate to severe ID.

To conclude, the results from the present study suggest that 
the relationship between autistic characteristics, anxiety 
and levels of IU differs for people with CdLS and males with 
FXS. While the CdLS and FXS groups did not differ in autistic 
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characteristics, anxiety symptom severity or levels of IU, levels 
of IU fully mediated the relationship between autism character-
istics and anxiety symptom severity for the CdLS group, but not 
for the FXS group. These findings improve our understanding of 
the autism–anxiety relationship and can inform future research 
directions, as well as potential new interventions and theoretical 
frameworks, improving quality of life for individuals with rare 
genetic syndromes and their families.
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Endnotes

	1	The terminology ‘autistic characteristics’ was used to describe overall 
characteristics and behaviours associated with autism. This terminol-
ogy was used to avoid potentially ableist language and is in line with 
recommendations from Bottema-Beutel et al. (2021) and autism chari-
ties, such as Autistica (Autistica n.d.).

References

Ajmone, P. F., C. Rigamonti, F. Dall'Ara, et al. 2014. “Communication, 
Cognitive Development and Behavior in Children With Cornelia de 
Lange Syndrome (CdLS): Preliminary Results.” American Journal of 
Medical Genetics, Part B: Neuropsychiatric Genetics 165, no. 3: 223–229. 
https://​doi.​org/​10.​1002/​ajmg.b.​32224​.

Ansari, M., G. Poke, Q. Ferry, et  al. 2014. “Genetic Heterogeneity in 
Cornelia de Lange Syndrome (CdLS) and CdLS-Like Phenotypes 
With Observed and Predicted Levels of Mosaicism.” Journal of 
Medical Genetics 51, no. 10: 659–668. https://​doi.​org/​10.​1136/​jmedg​
enet-​2014-​102573.

Appleton, H., J. Roberts, and K. Simpson. 2019. “How Is Anxiety 
Identified and Diagnosed in Individuals With Autism Spectrum 
Disorder and Intellectual Disability? A Scoping Review.” Journal of 
Mental Health Research in Intellectual Disabilities 12, no. 3–4: 152–175. 
https://​doi.​org/​10.​1080/​19315​864.​2019.​1679299.

Autistica n.d. “What Is Autism? https://​www.​autis​tica.​org.​uk/​what-​is-​
autism/​what-​is-​autism.

Bailey, D. B., Jr., M. Raspa, M. Olmsted, and D. B. Holiday. 2008. 
“Co-Occurring Conditions Associated With FMR1 Gene Variations: 
Findings From a National Parent Survey.” American Journal of 
Medical Genetics, Part A 146: 2060–2069. https://​doi.​org/​10.​1002/​
ajmg.a.​32439​.

Baron, R. M., and D. A. Kenny. 1986. “The Moderator–Mediator Variable 
Distinction in Social Psychological Research: Conceptual, Strategic, and 
Statistical Considerations.” Journal of Personality and Social Psychology 
51, no. 6: 1173–1182. https://​doi.​org/​10.​1037//​0022-​3514.​51.6.​1173.

Basile, E., L. Villa, A. Selicorni, and M. Molteni. 2007. “The Behavioural 
Phenotype of Cornelia de Lange Syndrome: A Study of 56 Individuals.” 
Journal of Intellectual Disability Research 51, no. 9: 671–681. https://​doi.​
org/​10.​1111/j.​1365-​2788.​2007.​00977.​x.

Berenbaum, H., K. Bredemeier, and R. J. Thompson. 2008. “Intolerance 
of Uncertainty: Exploring Its Dimensionality and Associations With 
Need for Cognitive Closure, Psychopathology, and Personality.” Journal 
of Anxiety Disorders 22, no. 1: 117–125. https://​doi.​org/​10.​1016/j.​janxd​
is.​2007.​01.​004.

Bernardin, C. J., T. Lewis, D. Bell, and S. Kanne. 2021. “Associations 
Between Social Camouflaging and Internalizing Symptoms in Autistic 
and Non-Autistic Adolescents.” Autism 25, no. 6: 1580–1591. https://​doi.​
org/​10.​1177/​13623​61321​997284.

Berney, T. P., M. Ireland, and J. Burn. 1999. “Behavioural Phenotype of 
Cornelia de Lange Syndrome.” Archives of Disease in Childhood 81, no. 
4: 333–336. https://​doi.​org/​10.​1136/​adc.​81.4.​333.

Birrell, J., K. Meares, A. Wilkinson, and M. Freeston. 2011. “Toward a 
Definition of Intolerance of Uncertainty: A Review of Factor Analytical 
Studies of the Intolerance of Uncertainty Scale.” Clinical Psychology 
Review 31, no. 7: 1198–1208. https://​doi.​org/​10.​1016/j.​cpr.​2011.​07.​009.

Boelen, P. A., and A. Reijntjes. 2009. “Intolerance of Uncertainty and 
Social Anxiety.” Journal of Anxiety Disorders 23, no. 1: 130–135. https://​
doi.​org/​10.​1016/j.​janxd​is.​2008.​04.​007.

Bottema-Beutel, K., S. K. Kapp, J. N. Lester, N. J. Sasson, and B. N. 
Hand. 2021. “Avoiding Ableist Language: Suggestions for Autism 
Researchers.” Autism in Adulthood 3: 18–29. https://​doi.​org/​10.​1089/​
aut.​2020.​0014.

Boulter, C., M. Freeston, M. South, and J. Rodgers. 2014. “Intolerance 
of Uncertainty as a Framework for Understanding Anxiety in Children 
and Adolescents With Autism Spectrum Disorders.” Journal of Autism 
and Developmental Disorders 44: 1391–1402. https://​doi.​org/​10.​1007/​
s1080​3-​013-​2001-​x.

Bozhilova, N., A. Welham, D. Adams, et al. 2023. “Profiles of Autism 
Characteristics in Thirteen Genetic Syndromes: A Machine Learning 
Approach.” Molecular Autism 14, no. 1: 3. https://​doi.​org/​10.​1186/​s1322​
9-​022-​00530​-​5.

Bruni, T. P. 2014. “Test Review: Social Responsiveness Scale–Second 
Edition (SRS-2).” Journal of Psychoeducational Assessment 32, no. 4: 
365–369. https://​doi.​org/​10.​1177/​07342​82913​517525.

Bush, L., and M. N. Scott. 2021. Neuropsychological and ASD 
Phenotypes in Rare Genetic Syndromes: A Critical Review of the 
Literature. Clinical Neuropsychologist 36, no. 5: 993–1027. https://​doi.​
org/​10.​1080/​13854​046.​2021.​1980111.

Cai, R. Y., A. L. Richdale, C. Dissanayake, and M. Uljarević. 2018. “Brief 
Report: Inter-Relationship Between Emotion Regulation, Intolerance of 
Uncertainty, Anxiety, and Depression in Youth With Autism Spectrum 

 13652788, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jir.70024 by A

ston U
niversity, W

iley O
nline Library on [01/09/2025]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

https://doi.org/10.1002/ajmg.b.32224
https://doi.org/10.1136/jmedgenet-2014-102573
https://doi.org/10.1136/jmedgenet-2014-102573
https://doi.org/10.1080/19315864.2019.1679299
https://www.autistica.org.uk/what-is-autism/what-is-autism
https://www.autistica.org.uk/what-is-autism/what-is-autism
https://doi.org/10.1002/ajmg.a.32439
https://doi.org/10.1002/ajmg.a.32439
https://doi.org/10.1037//0022-3514.51.6.1173
https://doi.org/10.1111/j.1365-2788.2007.00977.x
https://doi.org/10.1111/j.1365-2788.2007.00977.x
https://doi.org/10.1016/j.janxdis.2007.01.004
https://doi.org/10.1016/j.janxdis.2007.01.004
https://doi.org/10.1177/1362361321997284
https://doi.org/10.1177/1362361321997284
https://doi.org/10.1136/adc.81.4.333
https://doi.org/10.1016/j.cpr.2011.07.009
https://doi.org/10.1016/j.janxdis.2008.04.007
https://doi.org/10.1016/j.janxdis.2008.04.007
https://doi.org/10.1089/aut.2020.0014
https://doi.org/10.1089/aut.2020.0014
https://doi.org/10.1007/s10803-013-2001-x
https://doi.org/10.1007/s10803-013-2001-x
https://doi.org/10.1186/s13229-022-00530-5
https://doi.org/10.1186/s13229-022-00530-5
https://doi.org/10.1177/0734282913517525
https://doi.org/10.1080/13854046.2021.1980111
https://doi.org/10.1080/13854046.2021.1980111


9

Disorder.” Journal of Autism and Developmental Disorders 48: 316–325. 
https://​doi.​org/​10.​1007/​s1080​3-​017-​3318-​7.

Carleton, R. N. 2012. “The Intolerance of Uncertainty Construct in the 
Context of Anxiety Disorders: Theoretical and Practical Perspectives.” 
Expert Review of Neurotherapeutics 12, no. 8: 937–947. https://​doi.​org/​
10.​1586/​ern.​12.​82.

Channell, M. M. 2020. “The Social Responsiveness Scale (SRS-2) in 
School-Age Children With Down Syndrome at Low Risk for Autism 
Spectrum Disorder.” Autism and Developmental Language Impairments 5: 
2396941520962406. https://​doi.​org/​10.​1177/​23969​41520​962406.

Chromik, L. C., E.-M. Quintin, J.-F. Lepage, K. M. Hustyi, A. A. Lightbody, 
and A. L. Reiss. 2019. “The Influence of Hyperactivity, Impulsivity, and 
Attention Problems on Social Functioning in Adolescents and Young 
Adults With Fragile X Syndrome.” Journal of Attention Disorders 23, no. 2: 
181–188. https://​doi.​org/​10.​1177/​10870​54715​571739.

Clifford, S., C. Dissanayake, Q. M. Bui, R. Huggins, A. K. Taylor, and 
D. Z. Loesch. 2007. “Autism Spectrum Phenotype in Males and Females 
With Fragile X Full Mutation and Premutation.” Journal of Autism and 
Developmental Disorders 37: 738–747. https://​doi.​org/​10.​1007/​s1080​
3-​006-​0205-​z.

Cohen, J. 1977. Statistical Power Analysis for the Behavioral Sciences 
(Vol. Rev. ed.). Lawrence Erlbaum Associates, Inc.

Constantino, J. N., S. A. Davis, R. D. Todd, et al. 2003. “Validation of a 
Brief Quantitative Measure of Autistic Traits: Comparison of the Social 
Responsiveness Scale With the Autism Diagnostic Interview-Revised.” 
Journal of Autism and Developmental Disorders 33: 427–433. https://​doi.​
org/​10.​1023/A:​10250​14929212.

Constantino, J. N., and C. P. Gruber 2012. “Social Responsiveness Scale 
- Second Edition (SRS-2).” Western Psychological Services.

Constantino, J. N., P. D. Lavesser, Y. Zhang, A. M. Abbacchi, T. Gray, 
and R. D. Todd. 2007. “Rapid Quantitative Assessment of Autistic Social 
Impairment by Classroom Teachers.” Journal of the American Academy 
of Child & Adolescent Psychiatry 46, no. 12: 1668–1676. https://​doi.​org/​
10.​1097/​chi.​0b013​e3181​57cb23.

Cordeiro, L., E. Ballinger, R. Hagerman, and D. Hessl. 2011. “Clinical 
Assessment of DSM-IV Anxiety Disorders in Fragile X Syndrome: 
Prevalence and Characterization.” Journal of Neurodevelopmental 
Disorders 3: 57–67. https://​doi.​org/​10.​1007/​s1168​9-​010-​9067-​y.

Counsell, A., M. Furtado, C. Iorio, et  al. 2017. “Intolerance of 
Uncertainty, Social Anxiety, and Generalized Anxiety: Differences by 
Diagnosis and Symptoms.” Psychiatry Research 252: 63–69. https://​doi.​
org/​10.​1016/j.​psych​res.​2017.​02.​046.

Crawford, H. 2023. “Social Anxiety in Neurodevelopmental Disorders: 
The Case of Fragile X Syndrome.” American Journal on Intellectual and 
Developmental Disabilities 128, no. 4: 302–318. https://​doi.​org/​10.​1352/​
1944-​7558-​128.4.​302.

Crawford, H., J. Moss, L. Groves, et al. 2020. “A Behavioural Assessment 
of Social Anxiety and Social Motivation in Fragile X, Cornelia de Lange 
and Rubinstein-Taybi Syndromes.” Journal of Autism and Developmental 
Disorders 50: 127–144. https://​doi.​org/​10.​1007/​s1080​3-​019-​04232​-​5.

Crawford, H., J. Waite, and C. Oliver. 2017. “Diverse Profiles of Anxiety 
Related Disorders in Fragile X, Cornelia de Lange and Rubinstein-Taybi 
Syndromes.” Journal of Autism and Developmental Disorders 47: 3728–
3740. https://​doi.​org/​10.​1007/​s1080​3-​016-​3015-​y.

De Bildt, A., S. Sytema, D. Kraijer, S. Sparrow, and R. Minderaa. 2005. 
“Adaptive Functioning and Behaviour Problems in Relation to Level of 
Education in Children and Adolescents With Intellectual Disability.” 
Journal of Intellectual Disability Research 49, no. 9: 672–681. https://​doi.​
org/​10.​1111/j.​1365-​2788.​2005.​00711.​x.

Deardorff, M. A., M. Bando, R. Nakato, et al. 2012. “HDAC8 Mutations 
in Cornelia de Lange Syndrome Affect the Cohesin Acetylation Cycle.” 
Nature 489, no. 7415: 313–317. https://​doi.​org/​10.​1038/​natur​e11316.

Deardorff M. A. S. E. Noon, and I. D. Krantz 2016. “Cordelia de Lange 
Syndrome.” https://​www.​ncbi.​nlm.​nih.​gov/​books/​​NBK11​04/​.

Dugas, M. J., P. Brillon, P. Savard, et al. 2010. “A Randomized Clinical 
Trial of Cognitive-Behavioral Therapy and Applied Relaxation for 
Adults With Generalized Anxiety Disorder.” Behavior Therapy 41, no. 1: 
46–58. https://​doi.​org/​10.​1016/j.​beth.​2008.​12.​004.

Dykens, E. M., R. M. Hodapp, and B. M. Finucane. 2000. Genetics 
and Mental Retardation Syndromes: A New Look at Behavior and 
Interventions. Paul H. Brookes Publishing Co.

Edwards, G., C. Jones, E. Pearson, et al. 2022. “Prevalence of Anxiety 
Symptomatology and Diagnosis in Syndromic Intellectual Disability: A 
Systematic Review and Meta-Analysis.” Neuroscience and Biobehavioral 
Reviews 138: 104719. https://​doi.​org/​10.​1016/j.​neubi​orev.​2022.​104719.

Ellis, K., C. Oliver, C. Stefanidou, I. Apperly, and J. Moss. 2020. “An 
Observational Study of Social Interaction Skills and Behaviors in 
Cornelia de Lange, Fragile X and Rubinstein-Taybi Syndromes.” Journal 
of Autism and Developmental Disorders 50: 4001–4010. https://​doi.​org/​
10.​1007/​s1080​3-​020-​04440​-​4.

Esbensen, A. J., J. Rojahn, M. G. Aman, and S. Ruedrich. 2003. 
“Reliability and Validity of an Assessment Instrument for Anxiety, 
Depression, and Mood Among Individuals With Mental Retardation.” 
Journal of Autism and Developmental Disorders 33, no. 6: 617–629. 
https://​doi.​org/​10.​1023/B:​JADD.​00000​05999.​27178.​55.

Ezell, J., A. Hogan, A. Fairchild, et al. 2019. “Prevalence and Predictors 
of Anxiety Disorders in Adolescent and Adult Males With Autism 
Spectrum Disorder and Fragile X Syndrome.” Journal of Autism and 
Developmental Disorders 49, no. 3: 1131–1141. https://​doi.​org/​10.​1007/​
s1080​3-​018-​3804-​6.

Ezell, J., A. Hogan, E. A. Will, K. Smith, and J. Roberts. 2021. “Cardiac 
Startle Response and Clinical Outcomes in Preschool Children With 
Fragile X Syndrome and Autism Spectrum Disorder.” Frontiers in 
Psychiatry 12: 729127. https://​doi.​org/​10.​3389/​fpsyt.​2021.​729127.

Faul, F., E. Erdfelder, A. G. Lang, and A. Buchner. 2007. “G* Power 3: A 
Flexible Statistical Power Analysis Program for the Social, Behavioral, 
and Biomedical Sciences.” Behavior Research Methods 39, no. 2: 175–
191. https://​doi.​org/​10.​3758/​BF031​93146​.

Freeston, M. H., J. Rhéaume, H. Letarte, M. J. Dugas, and R. Ladouceur. 
1994. “Why Do People Worry?” Personality and Individual Differences 
17, no. 6: 791–802.

Gadow, K. D., C. DeVincent, and J. Schneider. 2008. “Predictors of 
Psychiatric Symptoms in Children With an Autism Spectrum Disorder.” 
Journal of Autism and Developmental Disorders 38: 1710–1720. https://​
doi.​org/​10.​1007/​s1080​3-​008-​0556-​8.

Garber, K. B., J. Visootsak, and S. T. Warren. 2008. “Fragile X 
Syndrome.” European Journal of Human Genetics 16, no. 6: 666–672. 
https://​doi.​org/​10.​1038/​ejhg.​2008.​61.

Groves, L., J. Moss, C. Oliver, R. Royston, J. Waite, and H. Crawford. 
2022. “Divergent Presentation of Anxiety in High-Risk Groups Within 
the Intellectual Disability Population.” Journal of Neurodevelopmental 
Disorders 14: 54. https://​doi.​org/​10.​1186/​s1168​9-​022-​09462​-​w.

Gualtieri, C. T. 1991. “Behavior in the Cornelia de Lange Syndrome.” 
In Neuropsychiatry and Behavioral Pharmacology, 173–186. Springer. 
https://​doi.​org/​10.​1007/​978-​1-​4613-​9036-​7_​8.

Hermans, H., N. Jelluma, F. H. van der Pas, and H. M. Evenhuis. 2012. 
“Feasibility, Reliability and Validity of the Dutch Translation of the 
Anxiety, Depression and Mood Scale in Older Adults With Intellectual 
Disabilities.” Research in Developmental Disabilities 33, no. 2: 315–323. 
https://​doi.​org/​10.​1016/j.​ridd.​2011.​09.​018.

Hogan, A., E. Hunt, K. Smith, et al. 2021. “Trajectories of Heart Activity 
Across Infancy to Early Childhood Differentially Predict Autism and 
Anxiety Symptoms in Fragile X Syndrome.” Frontiers in Psychiatry 12: 
727559. https://​doi.​org/​10.​3389/​fpsyt.​2021.​727559.

 13652788, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jir.70024 by A

ston U
niversity, W

iley O
nline Library on [01/09/2025]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

https://doi.org/10.1007/s10803-017-3318-7
https://doi.org/10.1586/ern.12.82
https://doi.org/10.1586/ern.12.82
https://doi.org/10.1177/2396941520962406
https://doi.org/10.1177/1087054715571739
https://doi.org/10.1007/s10803-006-0205-z
https://doi.org/10.1007/s10803-006-0205-z
https://doi.org/10.1023/A:1025014929212
https://doi.org/10.1023/A:1025014929212
https://doi.org/10.1097/chi.0b013e318157cb23
https://doi.org/10.1097/chi.0b013e318157cb23
https://doi.org/10.1007/s11689-010-9067-y
https://doi.org/10.1016/j.psychres.2017.02.046
https://doi.org/10.1016/j.psychres.2017.02.046
https://doi.org/10.1352/1944-7558-128.4.302
https://doi.org/10.1352/1944-7558-128.4.302
https://doi.org/10.1007/s10803-019-04232-5
https://doi.org/10.1007/s10803-016-3015-y
https://doi.org/10.1111/j.1365-2788.2005.00711.x
https://doi.org/10.1111/j.1365-2788.2005.00711.x
https://doi.org/10.1038/nature11316
https://www.ncbi.nlm.nih.gov/books/NBK1104/
https://doi.org/10.1016/j.beth.2008.12.004
https://doi.org/10.1016/j.neubiorev.2022.104719
https://doi.org/10.1007/s10803-020-04440-4
https://doi.org/10.1007/s10803-020-04440-4
https://doi.org/10.1023/B:JADD.0000005999.27178.55
https://doi.org/10.1007/s10803-018-3804-6
https://doi.org/10.1007/s10803-018-3804-6
https://doi.org/10.3389/fpsyt.2021.729127
https://doi.org/10.3758/BF03193146
https://doi.org/10.1007/s10803-008-0556-8
https://doi.org/10.1007/s10803-008-0556-8
https://doi.org/10.1038/ejhg.2008.61
https://doi.org/10.1186/s11689-022-09462-w
https://doi.org/10.1007/978-1-4613-9036-7_8
https://doi.org/10.1016/j.ridd.2011.09.018
https://doi.org/10.3389/fpsyt.2021.727559


10 Journal of Intellectual Disability Research, 2025

Hollocks, M. J., J. W. Lerh, I. Magiati, R. Meiser-Stedman, and T. S. Brugha. 
2019. “Anxiety and Depression in Adults With Autism Spectrum Disorder: 
A Systematic Review and Meta-Analysis.” Psychological Medicine 49, no. 
4: 559–572. https://​doi.​org/​10.​1017/​S0033​29171​8002283.

Huisman, S. A., E. J. Redeker, S. M. Maas, M. M. Mannens, 
and R. C. Hennekam. 2013. “High Rate of Mosaicism in Individuals 
With Cornelia de Lange Syndrome.” Journal of Medical Genetics 50, no. 
5: 339–344. https://​doi.​org/​10.​1136/​jmedg​enet-​2012-​101477.

Hunter, J., O. Rivero-Arias, A. Angelov, E. Kim, I. Fotheringham, 
and J. Leal. 2014. “Epidemiology of Fragile X Syndrome: A Systematic 
Review and Meta-Analysis.” American Journal of Medical Genetics, Part 
A 164, no. 7: 1648–1658.

Hus, V., S. Bishop, K. Gotham, M. Huerta, and C. Lord. 2013. “Factors 
Influencing Scores on the Social Responsiveness Scale.” Journal of 
Child Psychology and Psychiatry 54, no. 2: 216–224. https://​doi.​org/​10.​
1111/j.​1469-​7610.​2012.​02589.​x.

Hwang, Y. I., S. Arnold, P. Srasuebkul, and J. Trollor. 2020. 
“Understanding Anxiety in Adults on the Autism Spectrum: An 
Investigation of Its Relationship With Intolerance of Uncertainty, 
Sensory Sensitivities and Repetitive Behaviours.” Autism 24, no. 2: 411–
422. https://​doi.​org/​10.​1177/​13623​61319​868907.

Jenkinson, R., E. Milne, and A. Thompson. 2020. “The Relationship 
Between Intolerance of Uncertainty and Anxiety in Autism: A 
Systematic Literature Review and Meta-Analysis.” Autism 24, no. 8: 
1933–1944. https://​doi.​org/​10.​1177/​13623​61320​932437.

Kerns, C. M., P. C. Kendall, L. Berry, et  al. 2014. “Traditional and 
Atypical Presentations of Anxiety in Youth With Autism Spectrum 
Disorder.” Journal of Autism and Developmental Disorders 44, no. 11: 
2851–2861. https://​doi.​org/​10.​1007/​s1080​3-​014-​2141-​7.

Kline, A. D., M. Grados, P. Sponseller, et al. 2007. “Natural History of 
Aging in Cornelia de Lange Syndrome.” American Journal of Medical 
Genetics, Part C: Seminars in Medical Genetics 145: 248–260.

Kline, A. D., J. F. Moss, A. Selicorni, et  al. 2018. “Diagnosis and 
Management of Cornelia de Lange Syndrome: First International 
Consensus Statement.” Nature Reviews Genetics 19, no. 10: 649–666. 
https://​doi.​org/​10.​1038/​s4157​6-​018-​0031-​0.

Klusek, J., J. E. Roberts, and M. Losh. 2015. “Cardiac Autonomic 
Regulation in Autism and Fragile X Syndrome: A Review.” Psychological 
Bulletin 141, no. 1: 141–175. https://​doi.​org/​10.​1037/​a0038237.

Krantz, I. D., J. McCallum, C. DeScipio, et al. 2004. “Cornelia de Lange 
Syndrome Is Caused by Mutations in NIPBL, the Human Homolog of 
Drosophila melanogaster Nipped-B.” Nature Genetics 36, no. 6: 631–635. 
https://​doi.​org/​10.​1038/​ng1364.

MacLennan, K., T. Rossow, and T. Tavassoli. 2021. “The Relationship 
Between Sensory Reactivity, Intolerance of Uncertainty and Anxiety 
Subtypes in Preschool-Age Autistic Children.” Autism 25, no. 8: 2305–
2316. https://​doi.​org/​10.​1177/​13623​61321​1016110.

Magiati, I., A. Ozsivadjian, and C. M. Kerns. 2017. “Phenomenology and 
Presentation of Anxiety in Autism Spectrum Disorder.” In Anxiety in 
Children and Adolescents With Autism Spectrum Disorder, edited by A. 
Ozsivadjian, 33–54. Elsevier. https://​doi.​org/​10.​1016/​B978-​0-​12-​80512​
2-​1.​00003​-​X.

Maisel, M. E., K. G. Stephenson, M. South, J. Rodgers, M. H. Freeston, 
and S. B. Gaigg. 2016. “Modeling the Cognitive Mechanisms Linking 
Autism Symptoms and Anxiety in Adults.” Journal of Abnormal 
Psychology 125, no. 5: 692–703. https://​doi.​org/​10.​1037/​abn00​00168​.

Mannini, L., F. Cucco, V. Quarantotti, I. D. Krantz, and A. Musio. 2013. 
“Mutation Spectrum and Genotype–Phenotype Correlation in Cornelia 
de Lange Syndrome.” Human Mutation 34, no. 12: 1589–1596. https://​
doi.​org/​10.​1002/​humu.​22430​.

Marlborough, M., A. Welham, C. Jones, S. Reckless, and J. Moss. 2021. 
“Autism Spectrum Disorder in Females With Fragile X Syndrome: 

A Systematic Review and Meta-Analysis of Prevalence.” Journal of 
Neurodevelopmental Disorders 13, no. 1: 28. https://​doi.​org/​10.​1186/​
s1168​9-​021-​09362​-​5.

Mayes, S. D., S. L. Calhoun, M. J. Murray, and J. Zahid. 2011. “Variables 
Associated With Anxiety and Depression in Children With Autism.” 
Journal of Developmental and Physical Disabilities 23: 325–337. https://​
doi.​org/​10.​1007/​s1088​2-​011-​9231-​7.

McDuffie, A., A. J. Thurman, R. J. Hagerman, and L. Abbeduto. 2015. 
“Symptoms of Autism in Males With Fragile X Syndrome: A Comparison 
to Nonsyndromic ASD Using Current ADI-R Scores.” Journal of Autism 
and Developmental Disorders 45, no. 7: 1925–1937. https://​doi.​org/​10.​
1007/​s1080​3-​013-​2013-​6.

Mian, N. D., L. Godoy, M. J. Briggs-Gowan, and A. S. Carter. 2012. 
“Patterns of Anxiety Symptoms in Toddlers and Preschool-Age Children: 
Evidence of Early Differentiation.” Journal of Anxiety Disorders 26, no. 
1: 102–110. https://​doi.​org/​10.​1016/j.​janxd​is.​2011.​09.​006.

Moss, J., and P. Howlin. 2009. “Autism Spectrum Disorders in 
Genetic Syndromes: Implications for Diagnosis, Intervention and 
Understanding the Wider Autism Spectrum Disorder Population.” 
Journal of Intellectual Disability Research 53, no. 10: 852–873. https://​
doi.​org/​10.​1111/j.​1365-​2788.​2009.​01197.​x.

Moss, J., P. Howlin, R. P. Hastings, et  al. 2013. “Social Behavior and 
Characteristics of Autism Spectrum Disorder in Angelman, Cornelia de 
Lange, and Cri du Chat Syndromes.” American Journal on Intellectual 
and Developmental Disabilities 118, no. 4: 262–283. https://​doi.​org/​10.​
1352/​1944-​7558-​118.4.​262.

Moss, J., P. Howlin, I. Magiati, and C. Oliver. 2012. “Characteristics of 
Autism Spectrum Disorder in Cornelia de Lange Syndrome.” Journal of 
Child Psychology and Psychiatry 53, no. 8: 883–891. https://​doi.​org/​10.​
1111/j.​1469-​7610.​2012.​02540.​x.

Moss, J., L. Nelson, L. Powis, J. Waite, C. Richards, and C. Oliver. 
2016. “A Comparative Study of Sociability in Angelman, Cornelia 
de Lange, Fragile X, Down and Rubinstein Taybi Syndromes and 
Autism Spectrum Disorder.” American Journal on Intellectual and 
Developmental Disabilities 121: 465–486. https://​doi.​org/​10.​1352/​1944-​
7558-​121.6.​465.

Moss, J., C. Oliver, K. Arron, C. Burbidge, and K. Berg. 2009. “The 
Prevalence and Phenomenology of Repetitive Behavior in Genetic 
Syndromes.” Journal of Autism and Developmental Disorders 39, no. 4: 
572–588. https://​doi.​org/​10.​1007/​s1080​3-​008-​0655-​6.

Moss, J., C. Oliver, L. Nelson, C. Richards, and S. Hall. 2013. “Delineating 
the Profile of Autism Spectrum Disorder Characteristics in Cornelia de 
Lange and Fragile X Syndromes.” American Journal on Intellectual and 
Developmental Disabilities 118, no. 1: 55–73. https://​doi.​org/​10.​1352/​
1944-​7558-​118.1.​55.

Moss, J. F., C. Oliver, K. Berg, G. Kaur, L. Jephcott, and K. Cornish. 2008. 
“Prevalence of Autism Spectrum Phenomenology in Cornelia de Lange 
and Cri du Chat Syndromes.” American Journal on Mental Retardation 
113, no. 4: 278–291. https://​doi.​org/​10.​1352/​0895-​8017(2008)​113[278:​
POASPI]​2.0.​CO;​2.

Mulder, P. A., S. A. Huisman, R. C. Hennekam, C. Oliver, I. D. Van 
Balkom, and S. Piening. 2017. “Behaviour in Cornelia De Lange 
Syndrome: A Systematic Review.” Developmental Medicine and Child 
Neurology 59, no. 4: 361–366. https://​doi.​org/​10.​1111/​dmcn.​13361​.

Murray, C., H. Kovshoff, A. Brown, P. Abbott, and J. A. Hadwin. 2019. 
“Exploring the Anxiety and Depression Profile in Individuals Diagnosed 
With an Autism Spectrum Disorder in Adulthood.” Research in Autism 
Spectrum Disorders 58: 1–8. https://​doi.​org/​10.​1016/j.​rasd.​2018.​11.​002.

Neil, L., N. C. Olsson, and E. Pellicano. 2016. “The Relationship 
Between Intolerance of Uncertainty, Sensory Sensitivities, and Anxiety 
in Autistic and Typically Developing Children.” Journal of Autism and 
Developmental Disorders 46: 1962–1973. https://​doi.​org/​10.​1007/​s1080​
3-​016-​2721-​9.

 13652788, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jir.70024 by A

ston U
niversity, W

iley O
nline Library on [01/09/2025]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

https://doi.org/10.1017/S0033291718002283
https://doi.org/10.1136/jmedgenet-2012-101477
https://doi.org/10.1111/j.1469-7610.2012.02589.x
https://doi.org/10.1111/j.1469-7610.2012.02589.x
https://doi.org/10.1177/1362361319868907
https://doi.org/10.1177/1362361320932437
https://doi.org/10.1007/s10803-014-2141-7
https://doi.org/10.1038/s41576-018-0031-0
https://doi.org/10.1037/a0038237
https://doi.org/10.1038/ng1364
https://doi.org/10.1177/13623613211016110
https://doi.org/10.1016/B978-0-12-805122-1.00003-x
https://doi.org/10.1016/B978-0-12-805122-1.00003-x
https://doi.org/10.1037/abn0000168
https://doi.org/10.1002/humu.22430
https://doi.org/10.1002/humu.22430
https://doi.org/10.1186/s11689-021-09362-5
https://doi.org/10.1186/s11689-021-09362-5
https://doi.org/10.1007/s10882-011-9231-7
https://doi.org/10.1007/s10882-011-9231-7
https://doi.org/10.1007/s10803-013-2013-6
https://doi.org/10.1007/s10803-013-2013-6
https://doi.org/10.1016/j.janxdis.2011.09.006
https://doi.org/10.1111/j.1365-2788.2009.01197.x
https://doi.org/10.1111/j.1365-2788.2009.01197.x
https://doi.org/10.1352/1944-7558-118.4.262
https://doi.org/10.1352/1944-7558-118.4.262
https://doi.org/10.1111/j.1469-7610.2012.02540.x
https://doi.org/10.1111/j.1469-7610.2012.02540.x
https://doi.org/10.1352/1944-7558-121.6.465
https://doi.org/10.1352/1944-7558-121.6.465
https://doi.org/10.1007/s10803-008-0655-6
https://doi.org/10.1352/1944-7558-118.1.55
https://doi.org/10.1352/1944-7558-118.1.55
https://doi.org/10.1352/0895-8017(2008)113%5B278:POASPI%5D2.0.CO;2
https://doi.org/10.1352/0895-8017(2008)113%5B278:POASPI%5D2.0.CO;2
https://doi.org/10.1111/dmcn.13361
https://doi.org/10.1016/j.rasd.2018.11.002
https://doi.org/10.1007/s10803-016-2721-9
https://doi.org/10.1007/s10803-016-2721-9


11

Nelson, L., H. Crawford, D. Reid, J. Moss, and C. Oliver. 2017. “An 
Experimental Study of Executive Function and Social Impairment in 
Cornelia de Lange Syndrome.” Journal of Neurodevelopmental Disorders 
9, no. 15: 33. https://​doi.​org/​10.​1186/​s1168​9-​017-​9213-​x.

Norr, A. M., M. E. Oglesby, D. W. Capron, A. M. Raines, K. J. Korte, 
and N. B. Schmidt. 2013. “Evaluating the Unique Contribution of 
Intolerance of Uncertainty Relative to Other Cognitive Vulnerability 
Factors in Anxiety Psychopathology.” Journal of Affective Disorders 151, 
no. 1: 136–142. https://​doi.​org/​10.​1016/j.​jad.​2013.​05.​063.

Oliver, C., K. Arron, J. Sloneem, and S. Hall. 2008. “Behavioural 
Phenotype of Cornelia de Lange Syndrome: Case–Control Study.” 
British Journal of Psychiatry 193, no. 6: 466–470. https://​doi.​org/​10.​
1192/​bjp.​bp.​107.​044370.

Ozsivadjian, A., M. J. Hollocks, I. Magiati, F. Happé, G. Baird, and M. 
Absoud. 2021. “Is Cognitive Inflexibility a Missing Link? The Role of 
Cognitive Inflexibility, Alexithymia and Intolerance of Uncertainty 
in Externalising and Internalising Behaviours in Young People With 
Autism Spectrum Disorder.” Journal of Child Psychology and Psychiatry 
62, no. 6: 715–724. https://​doi.​org/​10.​1111/​jcpp.​13295​.

Parisi, L., T. D. Filippo, and M. Roccella. 2015. “Behavioral Phenotype 
and Autism Spectrum Disorders in Cornelia de Lange Syndrome.” 
Mental Illness 7, no. 2: 32–35. https://​doi.​org/​10.​1108/​mi.​2015.​5988.

Pickard, H., C. Hirsch, E. Simonoff, and F. Happé. 2020. “Exploring 
the Cognitive, Emotional and Sensory Correlates of Social Anxiety in 
Autistic and Neurotypical Adolescents.” Journal of Child Psychology 
and Psychiatry 61, no. 12: 1317–1327. https://​doi.​org/​10.​1111/​jcpp.​13214​.

Preacher, K. J., and A. F. Hayes. 2004. “SPSS and SAS Procedures for 
Estimating Indirect Effects in Simple Mediation Models.” Behavior 
Research Methods, Instruments, & Computers 36: 717–731. https://​doi.​
org/​10.​3758/​BF032​06553​.

Reisinger, D. L., and J. E. Roberts. 2017. “Differential Relationships 
of Anxiety and Autism Symptoms on Social Skills in Young Boys 
With Fragile X SYNDROME.” American Journal on Intellectual and 
Developmental Disabilities 122: 359–373. https://​doi.​org/​10.​1352/​1944-​
7558-​122.5.​359.

Renno, P., and J. J. Wood. 2013. “Discriminant and Convergent Validity 
of the Anxiety Construct in Children With Autism Spectrum Disorders.” 
Journal of Autism and Developmental Disorders 43: 2135–2146. https://​
doi.​org/​10.​1007/​s1080​3-​013-​1767-​1.

Revenkova, E., M. L. Focarelli, L. Susani, et  al. 2009. “Cornelia de 
Lange Syndrome Mutations in SMC1A or SMC3 Affect Binding to 
DNA.” Human Molecular Genetics 18, no. 3: 418–427. https://​doi.​org/​10.​
1093/​hmg/​ddn369.

Richards, C., C. Jones, L. Groves, J. Moss, and C. Oliver. 2015. 
“Prevalence of Autism Spectrum Disorder Phenomenology in Genetic 
Disorders: A Systematic Review and Meta-Analysis.” Lancet Psychiatry 
2, no. 10: 909–916. https://​doi.​org/​10.​1016/​S2215​-​0366(15)​00376​-​4.

Richards, C., J. Moss, L. O'Farrell, G. Kaur, and C. Oliver. 2009. “Social 
Anxiety in Cornelia de Lange Syndrome.” Journal of Autism and 
Developmental Disorders 39: 1155–1162. https://​doi.​org/​10.​1007/​s1080​
3-​009-​0730-​7.

Richards, C., L. Powis, J. Moss, C. Stinton, L. Nelson, and C. Oliver. 
2017. “Prospective Study of Autism Phenomenology and the Behavioural 
Phenotype of Phelan-McDermid Syndrome: Comparison to Fragile 
X Syndrome, Down Syndrome and Idiopathic Autism Spectrum 
Disorder.” Journal of Neurodevelopmental Disorders 9, no. 1: 37. https://​
doi.​org/​10.​1186/​s1168​9-​017-​9217-​6.

Rinehart, N. J., K. M. Cornish, and B. J. Tonge. 2011. “Gender Differences 
in Neurodevelopmental Disorders: Autism and Fragile X Syndrome.” 
In Biological Basis of Sex Differences in Psychopharmacology, 209–229. 
https://​doi.​org/​10.​1007/​7854_​2010_​96.

Roberts, J., H. Crawford, A. L. Hogan, et  al. 2019. “Social Avoidance 
Emerges in Infancy and Persists Into Adulthood in Fragile X Syndrome.” 

Journal of Autism and Developmental Disorders 49, no. 9: 3753–3766. 
https://​doi.​org/​10.​1007/​s1080​3-​019-​04051​-​8.

Roberts, J., H. Crawford, E. A. Will, et  al. 2019. “Infant Social 
Avoidance Predicts Autism But Not Anxiety in Fragile X Syndrome.” 
Frontiers in Psychiatry 10: 1999. https://​doi.​org/​10.​3389/​fpsyt.​2019.​
00199​.

Roberts, J. E., B. L. Tonnsen, L. M. McCary, K. E. Caravella, and S. V. 
Shinkareva. 2016. “Brief Report: Autism Symptoms in Infants With 
Fragile X Syndrome.” Journal of Autism and Developmental Disorders 
46: 3830–3837. https://​doi.​org/​10.​1007/​s1080​3-​016-​2903-​5.

Roberts, J. E., L. A. H. Weisenfeld, D. D. Hatton, M. Heath, and W. E. 
Kaufmann. 2007. “Social Approach and Autistic Behavior in Children 
With Fragile X Syndrome.” Journal of Autism and Developmental 
Disorders 37: 1748–1760. https://​doi.​org/​10.​1007/​s1080​3-​006-​0305-​9.

Rodgers, J., M. Freeston, M. South, S. Wigham, and C. Boulter. 2012. 
“Intolerance of Uncertainty: Its Relevance to Autism Spectrum 
Disorder.” British Association of Behavioural and Cognitive 
Psychotherapy Annual Meeting, Leeds, UK.

Rodgers, J., M. Glod, B. Connolly, and H. McConachie. 2012. “The 
Relationship Between Anxiety and Repetitive Behaviours in Autism 
Spectrum Disorder.” Journal of Autism and Developmental Disorders 42: 
2404–2409. https://​doi.​org/​10.​1007/​s1080​3-​012-​1531-​y.

Rodgers, J., J. Goodwin, D. Garland, et  al. 2023. “Coping With 
Uncertainty in Everyday Situations (CUES©) to Address Intolerance 
of Uncertainty in Autistic Children: An Intervention Feasibility Trial.” 
Journal of Autism and Developmental Disorders 53, no. 9: 3460–3474. 
https://​doi.​org/​10.​1007/​s1080​3-​022-​05645​-​5.

Rodgers, J., R. Herrema, E. Honey, and M. Freeston. 2018. “Towards a 
Treatment for Intolerance of Uncertainty for Autistic Adults: A Single 
Case Experimental Design Study.” Journal of Autism and Developmental 
Disorders 48: 2832–2845. https://​doi.​org/​10.​1007/​s1080​3-​018-​3550-​9.

Rodgers, J., A. Hodgson, K. Shields, C. Wright, E. Honey, and 
M. Freeston. 2017. “Towards a Treatment for Intolerance of Uncertainty 
in Young People With Autism Spectrum Disorder: Development of the 
Coping with Uncertainty in Everyday Situations (CUES©) Programme.” 
Journal of Autism and Developmental Disorders 47: 3959–3966. https://​
doi.​org/​10.​1007/​s1080​3-​016-​2924-​0.

Rodgers, J., and A. Ofield. 2018. “Understanding, Recognising and 
Treating Co-occurring Anxiety in Autism.” Current Developmental 
Disorders Reports 5: 58–64. https://​doi.​org/​10.​1007/​s4047​4-​018-​0132-​7.

Rodgers, J., S. Wigham, H. McConachie, M. Freeston, E. Honey, and 
J. R. Parr. 2016. “Development of the Anxiety Scale for Children With 
Autism Spectrum Disorder (ASC-ASD).” Autism Research 9, no. 11: 
1205–1215. https://​doi.​org/​10.​1002/​aur.​1603.

Sáez-Suanes, G. P., D. García-Villamisar, and A. d. Pozo Armentia. 
2023. “Does the Gender Matter?: Anxiety Symptoms and Emotion 
Dysregulation in Adults With Autism and Intellectual Disabilities.” 
Autism Research 16, no. 1: 113–121. https://​doi.​org/​10.​1002/​aur.​2839.

South, M., M. Hanley, K. Normansell-Mossa, N. C. Russell, T. 
Cawthorne, and D. M. Riby. 2021. ““Intolerance of Uncertainty” 
Mediates the Relationship Between Social Profile and Anxiety in Both 
Williams Syndrome and Autism.” Autism Research 14, no. 9: 1986–1995. 
https://​doi.​org/​10.​1002/​aur.​2554.

Sparrow, S. S., D. A. Balla, and D. V. Cicchetti. 2005. Vineland Adaptive 
Behavior Scales. 2nd ed. American Guidance Service.

Spence, S. H. 1998. “A Measure of Anxiety Symptoms Among Children.” 
Behaviour Research and Therapy 36, no. 5: 545–566. https://​doi.​org/​10.​
1016/​S0005​-​7967(98)​00034​-​5.

Srivastava, S., B. Clark, C. Landy-Schmitt, et  al. 2021. “Repetitive 
and Self-Injurious Behaviors in Children With Cornelia de Lange 
Syndrome.” Journal of Autism and Developmental Disorders 51: 1748–
1758. https://​doi.​org/​10.​1007/​s1080​3-​020-​04617​-​x.

 13652788, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jir.70024 by A

ston U
niversity, W

iley O
nline Library on [01/09/2025]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

https://doi.org/10.1186/s11689-017-9213-x
https://doi.org/10.1016/j.jad.2013.05.063
https://doi.org/10.1192/bjp.bp.107.044370
https://doi.org/10.1192/bjp.bp.107.044370
https://doi.org/10.1111/jcpp.13295
https://doi.org/10.1108/mi.2015.5988
https://doi.org/10.1111/jcpp.13214
https://doi.org/10.3758/BF03206553
https://doi.org/10.3758/BF03206553
https://doi.org/10.1352/1944-7558-122.5.359
https://doi.org/10.1352/1944-7558-122.5.359
https://doi.org/10.1007/s10803-013-1767-1
https://doi.org/10.1007/s10803-013-1767-1
https://doi.org/10.1093/hmg/ddn369
https://doi.org/10.1093/hmg/ddn369
https://doi.org/10.1016/S2215-0366(15)00376-4
https://doi.org/10.1007/s10803-009-0730-7
https://doi.org/10.1007/s10803-009-0730-7
https://doi.org/10.1186/s11689-017-9217-6
https://doi.org/10.1186/s11689-017-9217-6
https://doi.org/10.1007/7854_2010_96
https://doi.org/10.1007/s10803-019-04051-8
https://doi.org/10.3389/fpsyt.2019.00199
https://doi.org/10.3389/fpsyt.2019.00199
https://doi.org/10.1007/s10803-016-2903-5
https://doi.org/10.1007/s10803-006-0305-9
https://doi.org/10.1007/s10803-012-1531-y
https://doi.org/10.1007/s10803-022-05645-5
https://doi.org/10.1007/s10803-018-3550-9
https://doi.org/10.1007/s10803-016-2924-0
https://doi.org/10.1007/s10803-016-2924-0
https://doi.org/10.1007/s40474-018-0132-7
https://doi.org/10.1002/aur.1603
https://doi.org/10.1002/aur.2839
https://doi.org/10.1002/aur.2554
https://doi.org/10.1016/S0005-7967(98)00034-5
https://doi.org/10.1016/S0005-7967(98)00034-5
https://doi.org/10.1007/s10803-020-04617-x


12 Journal of Intellectual Disability Research, 2025

Strang, J. F., L. Kenworthy, P. Daniolos, et  al. 2012. “Depression and 
Anxiety Symptoms in Children and Adolescents With Autism Spectrum 
Disorders Without Intellectual Disability.” Research in Autism Spectrum 
Disorders 6, no. 1: 406–412. https://​doi.​org/​10.​1016/j.​rasd.​2011.​06.​015.

Tarver, J., E. Pearson, G. Edwards, et  al. 2021. “Anxiety in Autistic 
Individuals Who Speak Few or No Words: A Qualitative Study of 
Parental Experience and Anxiety Management.” Autism 25, no. 2: 429–
439. https://​doi.​org/​10.​1177/​13623​61320​962366.

Thurman, A. J., A. McDuffie, R. Hagerman, and L. Abbeduto. 
2014. “Psychiatric Symptoms in Boys With Fragile X Syndrome: A 
Comparison With Nonsyndromic Autism Spectrum Disorder.” Research 
in Developmental Disabilities 35: 1072–1086. https://​doi.​org/​10.​1016/j.​
ridd.​2014.​01.​032.

Uljarević, M., D. Hedley, R. Y. Cai, A. Y. Hardan, and M. South. 2021. 
“Anxiety and Depression From Adolescence to Old Age in Autism 
Spectrum Disorder.” In Encyclopedia of Autism Spectrum Disorders, 
257–270. Springer. https://​doi.​org/​10.​1007/​s1080​3-​019-​04084​-​z.

Uljarević, M., I. Labuschagne, R. Bobin, A. Atkinson, and D. R. 
Hocking. 2018. “Brief Report: The Impact of Sensory Hypersensitivity 
and Intolerance of Uncertainty on Anxiety in Williams Syndrome.” 
Journal of Autism and Developmental Disorders 48: 3958–3964. https://​
doi.​org/​10.​1007/​s1080​3-​018-​3631-​9.

van Steensel, F. J., S. M. Bögels, and S. Perrin. 2011. “Anxiety Disorders 
in Children and Adolescents With Autistic Spectrum Disorders: A 
Meta-Analysis.” Clinical Child and Family Psychology Review 14: 302–
317. https://​doi.​org/​10.​1007/​s1056​7-​011-​0097-​0.

van Steensel, F. J., and E. J. Heeman. 2017. “Anxiety Levels in Children 
With Autism Spectrum Disorder: A Meta-Analysis.” Journal of Child 
and Family Studies 26, no. 7: 1753–1767. https://​doi.​org/​10.​1007/​s1082​
6-​017-​0687-​7.

Vasa, R. A., N. L. Kreiser, A. Keefer, V. Singh, and S. H. Mostofsky. 2018. 
“Relationships Between Autism Spectrum Disorder and Intolerance of 
Uncertainty.” Autism Research 11, no. 4: 636–644. https://​doi.​org/​10.​
1002/​aur.​1916.

Vereenooghe, L., S. Flynn, R. P. Hastings, et  al. 2018. “Interventions 
for Mental Health Problems in Children and Adults With Severe 
Intellectual Disabilities: A Systematic Review.” BMJ Open 8, no. 6: 
e021911. https://​doi.​org/​10.​1136/​bmjop​en-​2018-​021911.

Whiting, S. E., W. S. Jenkins, A. C. May, B. M. Rudy, T. E. Davis III, and 
E. T. Reuther. 2014. “The Role of Intolerance of Uncertainty in Social 
Anxiety Subtypes.” Journal of Clinical Psychology 70, no. 3: 260–272. 
https://​doi.​org/​10.​1002/​jclp.​22024​.

Wigham, S., J. Rodgers, M. South, H. McConachie, and M. Freeston. 
2015. “The Interplay Between Sensory Processing Abnormalities, 
Intolerance of Uncertainty, Anxiety and Restricted and Repetitive 
Behaviours in Autism Spectrum Disorder.” Journal of Autism and 
Developmental Disorders 45: 943–952. https://​doi.​org/​10.​1007/​s1080​
3-​014-​2248-​x.

Wolff, J. J., J. W. Bodfish, H. C. Hazlett, A. A. Lightbody, A. L. Reiss, and 
J. Piven. 2012. “Evidence of a Distinct Behavioral Phenotype in Young 
Boys With Fragile X Syndrome and Autism.” Journal of the American 
Academy of Child and Adolescent Psychiatry 51, no. 12: 1324–1332. 
https://​doi.​org/​10.​1016/j.​jaac.​2012.​09.​001.

Zemestani, M., N. Beheshti, F. Rezaei, C. van der Heiden, and P. C. 
Kendall. 2021. “Cognitive Behavior Therapy Targeting Intolerance 
of Uncertainty Versus Selective Serotonin Reuptake Inhibitor for 
Generalized Anxiety Disorder: A Randomized Clinical Trial.” Behaviour 
Change 38, no. 4: 250–262. https://​doi.​org/​10.​1017/​bec.​2021.​16.

 13652788, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jir.70024 by A

ston U
niversity, W

iley O
nline Library on [01/09/2025]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

https://doi.org/10.1016/j.rasd.2011.06.015
https://doi.org/10.1177/1362361320962366
https://doi.org/10.1016/j.ridd.2014.01.032
https://doi.org/10.1016/j.ridd.2014.01.032
https://doi.org/10.1007/s10803-019-04084-z
https://doi.org/10.1007/s10803-018-3631-9
https://doi.org/10.1007/s10803-018-3631-9
https://doi.org/10.1007/s10567-011-0097-0
https://doi.org/10.1007/s10826-017-0687-7
https://doi.org/10.1007/s10826-017-0687-7
https://doi.org/10.1002/aur.1916
https://doi.org/10.1002/aur.1916
https://doi.org/10.1136/bmjopen-2018-021911
https://doi.org/10.1002/jclp.22024
https://doi.org/10.1007/s10803-014-2248-x
https://doi.org/10.1007/s10803-014-2248-x
https://doi.org/10.1016/j.jaac.2012.09.001
https://doi.org/10.1017/bec.2021.16

	Contrasting Relationships Between Anxiety and Intolerance of Uncertainty in Cornelia de Lange and Fragile X Syndromes
	ABSTRACT
	1   |   Methods
	1.1   |   Recruitment
	1.2   |   Participants
	1.3   |   Measures
	1.3.1   |   Demographic Information
	1.3.2   |   Measures of Ability
	1.3.3   |   Autistic Characteristics
	1.3.4   |   Anxiety Symptom Severity
	1.3.5   |   Intolerance of Uncertainty

	1.4   |   Procedures
	1.5   |   Data Analysis

	2   |   Results
	2.1   |   Group Differences in Autistic Characteristics, Anxiety and IU
	2.2   |   Relationship Between Autistic Characteristics, Anxiety and IU
	2.3   |   IU as a Mediating Factor

	3   |   Discussion
	Acknowledgements
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	Endnotes
	References


