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Abstract Research on the expression and prevalence of co-occurring anxiety disorders and autism spectrum
disorders (ASD) has produced variable results. In part this is due to heterogeneity in the characteristics of the
samples, methodology, and the underlying cause of anxiety disorders and ASD across studies. This review will
focus on the aspects related to the manifestation of anxiety disorders in children with autism spectrum disorder
(ASD), in order to establish the amount of comorbidity or heterogeneity both within and between these
disorders. This review will also elaborate on the findings from related studies with reference to the underlying
causes of both disorders. A number of typical anxiety symptoms play a significant role characterising autism,
creating overlap and heterogeneity in the disorders. Therefore, further research on the measurement of anxiety
symptoms in children and adolescents with ASD in addition to the interaction of anxiety and social disability
in this population is required, so appropriate treatment and intervention can be established to address each

specific characteristic of these disorders.
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1. Introduction
1.1. Anxiety disorder

Anxiety disorder is purportedly the most
common disorder in typically developed
children and adults (Ozsivadjian & Knott, 2011)
with a prevalence rate which varies from 2.5%
in the US (Cartwright-Hatton et al., 2006), to as
high as 41.2% in Japan. However, it should be
noted that the review did not elaborate on the
cultural differences regarding each study, which
is essential, in order to generalise the prevalence
rates with respect to the global population.
Anxiety manifests in children in the form of
transient worry and stress (Scaini et al., 2014). In
several developmental stages, certain types of
anxiety are extremely common and therefore are
seen as being normative; for instance, separation
anxiety in 12-18 months infants. However,
anxiety disorders can be differentiated from
‘normal’ fears and worry based on the severity
of symptoms (Eussen et al., 2013), persistence
and impact on functioning (O’Toole et al.,
2013). Compared to individuals who do not
develop anxiety disorders, those who
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develop anxiety disorders demonstrate more
fearful, anxious and avoidant behaviours in early
childhood (Przeworski et al., 2011).

Anxiety  disorders are commonly
diagnosed with self-report measures, such as
IAS, LSAS and FNE. However, due to the
heterogeneity of the disorders, not all
psychometric cues are encompassed by these
self-report measures. Modini et al., (2015)
conducted analysis by means of 78 studies
regarding self-report measures related to
anxiety, which revealed that there is an absence
of evidence to support a number of psychometric
properties for measures through the studies and
moreover, most of the measures are still based
on DSM IV criteria and have not yet been
updated to the DSM V criteria. Thus, further
research is required to establish the
psychometric properties of trait social anxiety
self-report measures prior to their results being
interpreted as robust indices of this significant
construct (Modini et al., 2015).

The cause of anxiety disorder is quite
heterogeneous. From meta-analytic estimates
using twin design, Scaini et al., (2014) suggested
that  genetic factors and  non-shared
environmental factors explain most of the
individual differences in anxiety disorders.
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Research on family studies have identified that
families of patients with anxiety disorders
manifest higher rates of anxiety than families of
the normal control population (Gadow et al.,
2010). This indicates that children of parents
with anxiety are more likely to develop anxiety
in the future. Other than the propensity for

genetic transmission, parents may
subconsciously reinforce anxiety through
protective  parental  behaviour, negative

evaluation (Schreier & Heinrichs, 2010) and by
discouraging pro-social behaviour (Dadds et al.,
1996). Other environmental factors such as early
memories of traumatic experience (Nilsson et
al.,, 2012) and negative self-image (Naragon-
Gainey & Watson, 2011) also contribute to the
heterogeneity of anxiety disorders. Due to this
heterogeneity of differences, individuals with
anxiety disorders are classified into groups or
clusters based on their distinctive behaviours.
For example, Przeworski et al., (2011) assessed
interpersonal sub-types among individuals with
anxiety disorders and vyielded 4 replicable
clusters, identified as: intrusive, exploitable,
cold and non-assertive sub-types. This
categorisation assists with distinguishing each
type of anxiety disorder and with decisions
pertaining to appropriate treatment.

The symptoms of anxiety disorders
encompass a wide array of aspects. Using a
cognitive behavioural approach to anxiety, the
clinical features of anxiety may be
conceptualised as physiological, cognitive,
emotional and behavioural (Ozsivadjian et al.,
2012). Physiological changes consist of somatic
complaints, such as nausea, headaches, sweating
and muscle tension (Modini et al., 2015; Scaini
et al.,, 2014), whilst the emotional component
encompasses feelings of fear, worry, dread or
irritability  (Przeworski et al., 2011).
Furthermore, cognitive symptoms frequently
reflect catastrophic predictions and expectations
of failure to cope. Finally, the predominant
behavioural symptom of anxiety is avoidance,
although hyper vigilance is also common
(Bejerot et al., 2014; Eussen et al., 2013).

1.2. Manifestation of anxiety

disorder in individuals with ASD
Autism by nature is very heterogeneous
and is a combination of abnormalities in
language, social cognition and mental flexibility
(Kerns & Kendall, 2012). ASD has been
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associated with complex genetic specificity,
which leads to  abnormalities,  with
approximately  10-20  genes  collectively
accounting for 10-20% of ASD cases (Kumar et
al., 2007; Chung et al., 2011; Geschwind, 2011).
Moreover, clinical diagnosis of ASD has been
conducted by observing specific behavioural
cues, such as repetitive patterns of behaviour,
interests, or activities, and deficits in social
communication and social interaction across
multiple  contexts  (American  Psychiatric
Association, 2013). However, these core
characteristics of ASD are very similar to a
number of significant symptoms related to
anxiety disorders (Hallett et al., 2013; Vasaetal.,
2013; McPheeters et al., 2011; Kerns & Kendall,
2012), which manifest in behaviour, for instance
having a predisposition to being quiet in social
activity and demonstrating social withdrawal
(Bejerot et al., 2014).

Consequently, the manifestation of
anxiety disorders in ASD may lead to confusion,
as both disorders share numerous symptoms and
types of behaviours, resulting in difficulties in
establishing clinical diagnosis (Scattone &
Mong, 2013). Across studies, ASD is regularly
clinically diagnosed using Autism Diagnostic
interview-Revised (ADI-R) and ADOS (Hallett
et al., 2013; Bejerot et al., 2014; Maddox &
White, 2015; Eussen et al., 2013). However,
these measures are not based on aetiology but on
expert observation and assessment of behaviour
and cognition. They can be considered arbitrary;
therefore, which category a person fits into
depends partially on subjective criteria
(Geschwind, 2011). Furthermore, uncertainty in
connection with diagnosis may lead to delays in
establishing ASD and numerous diagnoses of
anxiety disorders. According to the study
conducted by Rydén & Bejerot, (2008), 17% of
adult psychiatric outpatient sample were
diagnosed with anxiety disorders prior to
establishing ASD. Even though the study lacked
a large enough sample size to make a
generalisation, the findings describe the
implication of comorbidity in ASD.

For the individual with ASD, comorbidity
of anxiety disorders has a profound impact on
their everyday functioning and the symptoms of
both conditions may negatively influence each
other. Thus, treating anxiety disorders can
provide an improvement in the everyday
functioning of individuals with ASD (Eussen et
al., 2013). Therefore, in order to decide the most
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effective and appropriate treatment and
intervention, further understanding of the
underlying cause is required to obtain a greater
understanding of the disorders.

Like other neuro-developmental
disorders, the underlying cause of anxiety
disorder in ASD arises from the combination of
biological, psychosocial and environmental
aspects. Abnormalities in parts of the brain
which control emotion or the amygdala (Amaral
et al., 2003) may be associated with anxiety in
ASD (Frick et al., 2014), which emphasises the
neurological cause of anxiety in ASD.
Furthermore, individuals with ASD are prone to
experiencing anxiety symptoms, due to their
significant communication and social deficits
(e.g., difficulty understanding social cues),
heightened sensory sensitivity and difficulty
regulating emotions (Ung et al., 2015).
Specifically, high functioning individuals with
ASD are associated with increased levels of
anxiety because they are more aware of their
own social and emotional deficits, and therefore
feel more anxious (e.g. Bellini, 2006). Due to
these heterogeneous symptoms and causes,
autistic individuals are classified based on the
severity of the symptoms, which are social
communication impairments and restricted
repetitive patterns of behaviour (American
Psychiatric Association, 2013).

Possible causes of anxiety in ASD are
varied across literature. This variety is
principally due to the number of the sample, the
methodology and the measures being used in the
studies. Various causes of this comorbidity result
in a range of behaviours, which can be different
from person to person (de Bruin, 2007). To attain
an in depth understanding regarding the
comorbidity of anxiety symptoms in ASD,
identifying the nature of each overlapping aspect
is crucial.

2. Comorbidity and heterogeneity
This section will elaborate on three aspects of
anxiety disorders and ASD which overlap;
specifically repetitive behaviour, social anxiety
and social withdrawal, besides the possible
causes and heterogeneity of each aspect.

2.1 Repetitive behaviour

Repetitive behaviour patterns of occurrence
and severity characterise autism spectrum
disorders. According to DSM V, one of the
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diagnostic aspects of autism is if an individual
demonstrates restricted, repetitive patterns of
behaviour, interests or activities, e.g.,
stereotyped or repetitive motor movements,
inflexible adherence to routines, ritualised
patterns or verbal nonverbal behaviour
(American Psychiatric  Association, 2013).
Repetitive behaviour in autism spectrum
disorders has been proven through empirical
studies in addition to anecdotal evidence. The
longitudinal study conducted by Wolff et al.,
(2014) established that toddlers who develop a
high risk of ASD begin to reveal atypical
repetitive behaviours as early as 12 months of
age. In this study, the researchers included 253
children, who were grouped based on risk status
and diagnostic outcome. This study followed
participants up to the age of 2 and based
diagnostic classification upon assessments
performed at that time. The result of this study is
consistent with the study conducted by Arnott et
al., (2010) that repetitive behaviour in 2 year old
toddlers may represent early signs of ASD.

Anecdotal evidence predominantly comes
from parents or caregivers based on their
observation of their family member with ASD.
In a focus group study of 17 parents of 19 autistic
children, (Ozsivadjian et al., 2012) ascertained
that a number of parents reported an increase in
sensory, obsessional and repetitive/stereotyped
behaviours at times of anxiety, for example:
‘Depending on how anxious he is, all the trains
have to go into their station: it eats up time and
gets you so frustrated’; ‘He homes in on a subject
and it becomes so intense’; ‘J will repeat
guestions, the same question over and over again
until she’s satisfied with the answer’.

As one of the core characteristics of ASD,
repetitive behaviour has been commonly
associated with anxiety (Wolff et al., 2014).
Furthermore, several large studies of young
people with ASD established positive
associations between anxiety and severity of
ASD symptomatology (e.g. Sukhodolsky et al.,
2007). The severity of repetitive behaviour in
individuals with ASD is determined by the level
of anxiety in the particular person (Rodgers et
al., 2012), as children with high levels of anxiety
have more obvious repetitive behaviours than
those  without/lower levels of anxiety.
Specifically, Rodgers and his colleagues also
determined that ASD individuals with increased
anxiety are associated with intensity of
insistence of sameness, such as insisting that
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everything in the house stays the same; while
those with lower anxiety levels are associated
with sensory motor repetitive behaviour, e.g,
spinning around and flapping arms. However,
this study is limited as it only recruited ASD
individuals with an average 1Q. Undoubtedly
this finding is unlikely to be generalised in the
wider ASD population, for example people with
ASD with a higher or lower 1Q. However, the
result of the study by Rodgers et al., is consistent
with the result of a study conducted by Bodfish
et al., (2000), who performed research using the
Autism Behaviour Checklist and Repetitive
Behaviour Scale to compare the variety of
repetitive behaviours in individuals with ASD
and Intellectual Disability, and ascertained that
the severity of repetitive behaviours predicted
severity in autism. Furthermore, there is
evidence that the occurrence of repetitive
behaviours in autism may be mediated by the
level of cognitive ability. Thus, it can be inferred
that repetitive behaviours in ASD may be
directly associated with anxiety level and
intelligence.

Regarding possible biological causes,
Gadow et al., (2010) attempted to discover the
relationship between repetitive behaviour in
ASD with a certain genotype (DRD4). They
recruited 67 subjects with ASD and grouped
them based on genotype. However the result was
inconclusive, until Staal et al., (2012) conducted
a similar experiment with a larger sample size
and disclosed that gene DRD3 revealed a
significant association, which caused repetitive
behaviours in ASD, particularly insistence of
sameness. However, this study requires
replication with an even larger sample
considering that the result may change in a
sample size that is more extensive. In a further
study, Muehlmann & Lewis, (2012) argue that
neural system dysfunction mediates repetitive
behaviours in anxiety and ASD, specifically in
the area of the cortical basal ganglia pathway
which controls motor movements. These studies
indicated that manifestation of repetitive
behaviours in ASD may be contributed to by a
biological cause.

Besides gene and  neurobiological
characteristics, age is a determining factor in
repetitive behaviours in individuals with ASD.
In a study by Esbensen et al., (2009), over 700
individuals with ASD were rated on the
Repetitive Behaviour Scale-Revised. The result
determined that repetitive behaviours were less
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frequent and less severe among older than
younger individuals, confirming that autism
symptoms decrease with age. This finding is
consistent with previous studies which stated
that several core symptoms of ASD reduce as the
person becomes older (Shattuck et al., 2007;
Seltzer et al., 2010). However, this study simply
compares ASD individuals in different age
groups (cross-sectional) instead of following the
developmental  trajectory, ignoring  the
possibility of heterogeneity of individual
patterns of symptoms.

In contrast, in anxiety disorder itself,
repetitive behaviours commonly experienced at
a cognitive level, e.g. repetitive negative
thoughts (Watkins, 2008), manifest in the form
of worry, rumination and habitual negative self-
thinking. Repetitive negative thought in anxiety
disorder is caused by compulsive focus of
attention on thoughts that cause feelings of
sadness, anxiety and distress (Mellings & Alden,
2000). However, it is still uncertain whether
repetitive thoughts cause anxiety or vice versa.

In conclusion, repetitive behaviours are
more heterogeneous and evident in wider aspects
in ASD than in anxiety disorder, as it is a core
characteristic of ASD. Repetitive behaviour in
ASD is also related to a more complex
association with many aspects, such as the
severity of the symptoms, level of intelligence
and age.

2.2 Social anxiety

According to DSM V, social anxiety is
one of the sub-types of anxiety disorders, where
a person experiences irrational fear or anxiety
specific to social settings (American Psychiatric
Association, 2013). The essential feature of
social anxiety is an intense fear of social
situations or performance situations, where
embarrassment may occur (Bellini, 2006).
Social anxiety appears in physiological signs,
e.g. increasing heartbeat, blushing and
nervousness, as well as behavioural cues, such
as difficulties with social interaction and even
making eye contact. Furthermore, social anxiety
can also be experienced at a cognitive level, for
instance feeling personal distress and worry
(Helverschou & Martinsen, 2011)

Like many other mental health conditions,
social anxiety disorder possibly arises from the
complex interaction of environment and genetic
causes (Scaini et al., 2014). Various studies have
established possible heterogeneous causes of
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social anxiety disorder, such as genetic and
hereditary factors (Stein & Stein, 2008),
parenting styles and attachment (Naragon-
Gainey & Watson, 2011; Herren et al., 2013),
and other causes, for example peer relationship
and deficits in social skills (Crawford &
Manassis, 2011). However, there is no clear
explanation as to how much these characteristics
contribute to the severity of the disorder.

A study using neuroimaging and
behavioural data ascertained that damage or
lesions in the amygdala may have heightened the
response to irrational fear, causing increased
anxiety in social situations (Amaral, 2002).
Even though this study was conducted in non-
human primates (macaque monkeys), this
species has a similar brain structure and typical
social interaction expression as humans. This
study offers a fundamental insight and will help
in understanding the amygdala’s role in human
social behaviour and in psychopathology such as
social anxiety. In addition, as technology has
become more advanced, Frick et al., (2014)
conducted a neurological study to investigate the
possibility of distinguishing social anxiety
disorders patients (n = 14) from healthy controls
(n = 12) using a SVM (Support Vector
Machine). The results support the belief that
social anxiety disorder is a brain linked disorder,
characterised by abnormal processing in the fear
network with more diffuse abnormalities, which
only affect a regional part, the grey matter area,
as opposed to affecting the whole brain.

Other than neurological abnormalities,
social anxiety is also associated with a decreased
ability to understand complex emotions than to
recognise basic emotions (O’Toole et al., 2013).
Empirical studies have determined that poor
knowledge of interpersonal emotion is
associated with poor social competence (e.g.
Helverschou & Martinsen, 2011). Emotional
knowledge is an essential aspect which enables
individuals to undertake social interaction, and
that due to social inhibition characterizing
individuals with SAD (Schneier et al., 2011), it
could be hypothesised that they are particularly
unwilling to share their emotions with others,
and therefore, are less likely to learn about and
to fully understand their own and other’s
emotions.

Individuals with  Autism  Spectrum
Disorders also commonly experience social
anxiety disorder with a prevalence rate up to
17% (Hallett et al., 2013). ASD individuals with
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social anxiety also demonstrate similar signs
with typical behaviours of socially anxious
individuals, such as avoiding eye contact,
illustrating  nonverbal  nervousness  and
fidgeting, and difficulties in  social
communication (Tyson & Cruess, 2012). In a
study comparing ASD with typically developed
subjects, Bejerot et al., (2014) established that
the group with ASD had an increased level of
social anxiety compared to the control group.
Specifically, a number of studies ascertained
that social anxiety principally occurs in
individuals with high functioning ASD (e.g.
White et al., 2012; Sukhodolsky et al., 2007;
Bellini, 2006). This is for the reason that high
functioning ASD individuals have more
awareness with respect to their own social
difficulties, which leads to more worry and fear
of being negatively evaluated by others.
Furthermore, Eussen et al., (2013) established
that high functioning ASD individuals with a
lower severity of symptoms and inferior social
relationships will experience higher levels of
social anxiety.

This theory is confirmed by an empirical
study conducted by Maddox & White, (2015),
which revealed that many adults with ASD are
aware of their social difficulties and experience
impairing social anxiety. However, these
findings are still vague considering the
probability that high functioning ASD
individuals report higher levels of social anxiety
because they are more able to verbally express
their feelings using self-reporting measures
(Bellini, 2006, Sukhodolsky et al., 2007)
compared to those with more severe symptoms
of ASD with communication difficulties, who
depend on the observer-report scale.
Furthermore, when assessing social anxiety in
individuals with ASD, many studies (e.g.
Eussen et al., 2013) depend greatly on
observable physiological indicators (e.g.
trembling voice, avoiding eye contact) and
ignoring the influence of socially anxious
cognition. A more appropriate approach should
be undertaken, so as to obtain a comprehensive
assessment of social anxiety disorder in
individuals with ASD, who have limited
expressive language (Maddox & White, 2015).

It is also worth noting that several studies
have revealed that biological factors also
contribute to the cause of social anxiety in
individuals with ASD. A family study
conducted by Piven & Palmer, (1999) using
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semi-structured and family history interviews
established higher than expected frequencies of
SAD in first-degree relatives of autistic
individuals, which suggests a possible common
genetic link. Amaral et al., (2003) who
previously conducted a study of the amygdala in
social anxiety disorders in 2002, discovered that
if the amygdala is abnormal in individuals with
ASD, it may contribute to their abnormal fears
and increased anxiety rather than their abnormal
social behaviour. As in social anxiety disorder,
it is still uncertain how much the manifestation
of social anxiety in ASD may be due to genetics
and how much is due to environmental causes.

Apparently, a number of the primary
causes and behavioural characteristics appear
similar in both disorders. These features do
overlap in some ways, but are aetiologically and
theoretically distinct in ways that current
diagnostic  measurements cannot  always
capture. Until now, attempts to differentiate
ASD and social anxiety have relied heavily on
diagnostic scales (e.g. Social Responsiveness
Scale/SRS  Cholemkery et al., 2014).
Nevertheless, scales like these need to be re-
tested on the wider population, in order to
improve its validity and diagnostic accuracy.
Moreover, diagnosis of social anxiety and ASD
in adolescence and adulthood may become
increasingly more difficult as maturation may
lead to reduced symptom severity or more subtle
deficits (Trammell et al., 2013). Therefore,
modified scales to test for a co-morbid diagnosis
of social anxiety in individuals with autism are
needed.

In a review of empirical studies, social
anxiety disorder and ASD differ in subtle ways:
(1) eye contact and nonverbal behaviours, (2)
social cognition and emotion processing, (3)
relating and communicating in a social context
and (4) neural and genetic bases of these
behavioural impairments (Tyson & Cruess,
2012). In comparison to individuals with ASD,
individuals with social anxiety disorder still
manage to focus on specific anxiety-arousing
social interaction situations and the related
thoughts and behaviours, whereas individuals
with ASD tend to have more embedded
socialisation  impairments  in  general.
Furthermore, In contrast to the generally poor
quality of friendship in ASD, anxious children
usually have friends, although their friendships
may lack the intimacy and synchrony of
friendships between children who are not
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socially anxious (Schneider, 2009). Further
exploration into understanding the behavioural
and biological connections between ASD and
social anxiety will lead to improved
understanding of these disorders’ developmental
trajectories,  differential  diagnoses  and
significantly, effective treatments.

2.3 Withdrawal

Autism Spectrum Disorder (ASD) is a group
of heterogeneous conditions with social
disability as the core feature. An empirical study
on 328 children with ASD discovered that an
increase in the severity of ASD symptoms is
associated with poorer social skills (Cervantes &
Matson, 2015). Individuals with ASD repeatedly
have difficulty processing information related to
others and make social inferences based on facial
expression, voice tone and social language
(White & Roberson-Nay, 2009). As previously
elaborated upon, these social difficulties often
lead to social anxiety, and one of the most
apparent symptoms manifests in the form of
social withdrawal and avoidance. Avoidance and
withdrawal is a common behaviour in ASD as a
sign of stress and anxiety, where the individual
withdraws or disengages from social situations,
and moreover, avoids specific situations, events
or people (Cervantes & Matson, 2015).

Anecdotal evidence from parents reported
that children with ASD experience withdrawal
and avoidance. A focus group study
(Ozsivadjian et al., 2012) obtained numerous
comments pertaining to avoidance or withdrawal
at times of anxiety: ‘He becomes unreachable —
you can just feel he’s close to boiling point’;
‘When she’s anxious, she tries to close herself
off and roll into a ball, you know, the smallest |
can become’; ‘At school last year, I didn’t realise
he was spending most of his time actually hiding
under the table or behind the trolley.

Social withdrawal in anxious individuals
appears in behaviour such as avoiding eye
contact. In persons with social anxiety disorder,
gaze aversion appears to be primarily related to
regulation of social anxiety (Schneier et al.,
2011). A person with social anxiety tends to
make less eye fixation (Baker & Edelmann,
2002), which others may misinterpret as gaze
avoidance by the person with SAD or as a sign
of disinterest, which consequently diminishes
opportunities for positive social interaction
(Maddox & White, 2015). This behaviour is very
similar to those of ASD individuals who tend to
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avoid eye contact and other emotional parts of
the face (Gross, 2004).

Besides avoiding gaze, socially anxious
individuals illustrate impairments in social
behaviours, for instance social disinterest,
detachment, avoidance or withdrawal despite
evident competence (Kyriakopoulos et al.,
2014). In ASD individuals, self-selective
listening response is also correlated with signs of
social withdrawal, which can be detected as
early as three years old (Klin, 1991). In this
classic experiment, infants were exposed to
maternal voices and random noise. The group of
typically developed toddlers would naturally
show an interest and were attracted to their
mothers’ voices, while toddlers in the ASD
vulnerable group demonstrated no interest. This
finding indicates that self-selective listening in
toddlers might be one of the important cues with
respect to early ASD diagnosis, which reflects
avoidance of social cues.

Similar to the causes of social anxiety, one
of the possible causes of withdrawal in ASD
individuals is parenting style. Specifically,
withdrawal behaviour resulting from impaired
attachment or from intense and prolonged
approach-avoidance (Buitelaar, 1995). Despite
the similarity of the behaviour and cause,
avoidance and withdrawal in the ASD
population appears more severe than those in
socially anxious individuals without ASD.
Comorbidity of social anxiety in ASD might
contribute to social avoidance and limit the
child’s opportunities to practice appropriate
social skills. One of the implications of this
problem is the high rate of loneliness among the
ASD population (White & Roberson-Nay,
2009), especially those with high functioning
ASD, as they are liable to have more awareness
regarding their social deficits.

3. Diagnosis and treatment
implications

Understanding the comorbidity in
addition to heterogeneity of anxiety disorders
and ASD is important to determine the most
effective and appropriate treatment based on an
individual’s unique symptoms and deficits.
Nevertheless, before deciding on the appropriate
treatment a robust diagnosis should be
completed. Conversely, given that both disorders
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are heterogeneous as well as overlapping,
diagnosis is not an easy task to perform. The
problem related to recognising anxiety in people
with autism and ID is related to at least four
factors: (1) the tendency to overlook the
manifestation of anxiety disorder in autism, (2)
the overlap of symptoms between anxiety and
autism, (3) the overlap between anxiety and
other comorbid psychiatric disorders in autism,
and (4) the tendency to rely heavily on indirect
measures (e.g. observation or parent-report
scale) in low-functioning ASD because of their
communication difficulties (Helverschou &
Martinsen, 2011).

Furthermore, currently the tools and
scales to measure levels of anxiety specifically
in ASD population appear to be inadequate. Due
to the heterogeneity of symptoms and causes,
several measures may not successfully diagnose
the symptoms of anxiety experienced by those
with ASD. For example, common anxiety
triggers for this population include changes in
routine (e.g., class schedule, traffic, changing
schools) and social situations (fear of being
ridiculed and of being the centre of attention),
which are typically not included in anxiety rating
scales (Scattone & Mong, 2013).

Addressing those problems can be
undertaken by establishing robust measures
which encompass somatic and cognitive traits of
anxiety disorders in autism. Somatic traits such
as hyperventilation and shivering in anxiety are
relatively easy to observe; however, cognitive
traits, for example personal distress and worries
are best-measured by self-reporting measures,
which not all autistic individuals can manage due
to language impairments. Therefore, the use of
multimodal assessment strategies appears
appropriate (MacNeil et al.,, 2009). Such
strategies imply combining anxiety schedules or
checklists with direct observations, interviews
with the family and other key informants, and
physiological measurements, such as the heart
rate (Helverschou & Martinsen, 2011).

Additionally, a neurodevelopmental
assessment strategy may also make a significant
contribution to diagnosing both disorders. For
example, a diagnostic approach applying brain
imaging strategy to detect biomarkers for ASD
resulted in an exceedingly high level of accuracy
to make a clear distinction between ASD and
other comorbid disorders (Ingalhalikar et al.,
2014). Furthermore, a current study using
multiple brain imaging modalities (structural
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MRI, DTI, and 1H-MRS) resulted in 91.9%
classification  accuracy and  enhanced
information on the neural characteristics most
relevant to the disorder (Libero et al., 2015).
Through  these  multifaceted  diagnostic
approaches, each symptom and characteristic
could be distinguished and effective treatment
strategies could then be established to the level
of individual heterogeneity.

The impact of anxiety was frequently
reported to be more substantial than the impact
of ASD (Ozsivadjian et al., 2012), therefore
treating anxiety in ASD can significantly
enhance quality of life. Anecdotal findings from
parents of ASD individuals reported that their
children had great difficulty expressing their
worries verbally and most demonstrated their
anxiety through changes in their behaviour
(Ozsivadjian & Knott, 2011). Current
interventions may include  medication,
individual counselling, and advice for parents, or
increasingly, several forms of cognitive
behaviour therapy (CBT). In addition, highly
anxious individuals, in particular those with
social anxiety disorder, reveal cognitive
distortions (Alkozei et al., 2014). Therefore,
intervention related to cognitive construct may
be of particular relevance to the presentation
and/or maintenance of anxiety disorder in
individuals with ASD.

Cognitive behaviour therapy (CBT) is
considered to be the primary non-
pharmacological treatment for anxiety and
depression in typical individuals. CBT teaches
people to recognize and modify maladaptive
thought patterns to alleviate their anxiety (Gaus,
2011). However, the ability of young people
with ASD to access various components of CBT
treatment can be limited by their specific
neuropsychological  deficits in  cognition,
difficulties with communication, social
understanding and imagination, problems with
motivation, impaired theory of mind and
abnormal emotional responses (Anderson &
Morris, 2006). Thus, CBT for individuals with
ASD should be modified according to these
limitations (Scattone & Mong, 2013). These
modifications include (1) visual aids, (2)
flexibility in both the length and number of
treatment sessions (Ozsivadjian & Knott, 2011),
(3) worksheets, (4) multiple-choice in contrast to
open-ended questions, (5) highly structured and
predictable sessions (Sung et al., 2011), and (6)
the patience of the therapist.
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From a series of case studies, Ozsivadjian
& Knott, (2011) also emphasised that a thorough
understanding of the disorder and the autistic
style of neuropsychological processing is
perhaps the single most useful tool that a
therapist can include in an intervention, as the
symptoms of ASD are different in each
individual. An example of a positive track record
of CBT can be seen in an open trial performed
on 20 adolescents with autism. This resulted in
significant reductions in the severity of anxiety,
as assessed by clinician and parent ratings, from
baseline to post-treatment with a one month
follow up (Scattone & Mong, 2013). CBT on 17
ASD children and adolescents conducted by
(Sung et al., 2011) also confirmed positive
results after a 6-month follow-up. It is important
to notice that studies are limited regarding
sample sizes and follow-up  periods;
nevertheless, results are consistent on showing
decreasing levels of anxiety post therapy. Even
though CBT appears promising, further
development of the therapy is needed;
principally related to how the therapy can
address every unique characteristic of this
population. Furthermore, the need for good
therapists is also a significant concern in this
matter, as one of the determinants in connection
with the effectiveness of CBT (Scattone &
Mong, 2013).

3. Conclusion

Both anxiety disorders and autism spectrum
disorders are naturally heterogeneous in terms of
symptoms and behaviours (White et al., 2012,
Vasa et al., 2013). Furthermore, underlying
causes regarding both disorders, whether
biological or environmental, also contribute to
the heterogeneity of the disorders, making each
case appear different (Przeworski et al., 2011,
Geschwind, 2011, Gadow et al., 2010).
Meanwhile, the large population of autism
spectrum disorders experience high rates of
comorbidity with the symptoms of anxiety
(Maddox & White, 2015). A number of typical
anxiety symptoms, such as social anxiety,
repetitive behaviours and withdrawal play a
significant role characterising autism. This
overlap and heterogeneity indicate that diagnosis
is not easy (Rodgers et al., 2012, Watkins, 2008).
Therefore, further research on the measurement
of anxiety symptoms in children and adolescents
with ASD in addition to the interaction of
anxiety and social disability in this population is
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required, so appropriate treatment and
intervention can be established to address each
specific characteristic of these disorders.
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