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1          Introduction 

 Anxiety has been linked to autism spectrum disorder (ASD) since Leo Kanner and 
Hans Asperger fi rst described this condition seven decades ago. Kanner ( 1943 ) 
provides a detailed report on a child whose behavior was “governed by an anx-
iously obsessive desire for the maintenance of sameness.” For example, he would 
get very anxious if furniture was moved around, but then his anxiety would sud-
denly disappear when things were rearranged as they were previously. Other chil-
dren described by Kanner would experience anxiety in response to loud sounds or 
mechanical noises. Asperger ( 1944 ) mentions anxiety in a different context, report-
ing that some of his patients would feel anxious as a consequence of being merci-
lessly bullied at school. 

 Clarifying the nature of the link between autism and anxiety is currently consid-
ered to be a priority in the fi eld, as anxiety issues can interfere drastically with the 
ability to participate in home, school, and community activities, and might impact 
on the child and family well-being and quality of life above and beyond the core 
symptoms of ASD (Davis III et al.  2014 ; Pellecchia et al.  2015 ).  
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2     Prevalence 

 The existing research shows that individuals with ASD exhibit higher levels of anxi-
ety compared to both typically developing individuals (Kim et al.  2000 ; Bellini 
 2004 ; Gadow et al.  2005 ; Lopata et al.  2010 ) and individuals from other clinical 
groups, including Down syndrome (Evans et al.  2005 ), conduct disorder (Green 
et al.  2000 ), specifi c language impairment (Gillott et al.  2001 ), Williams syndrome 
(Rodgers et al.  2012a ), and learning disabilities (Gadow et al.  2005 ; Gillot and 
Standen  2007 ). Additionally, there is evidence that individuals with ASD experi-
ence anxiety levels that are comparable to those of clinically anxious non-ASD 
individuals (Russell and Sofronoff  2005 ; Farrugia and Hudson  2006 ). 

 Reported prevalence of anxiety in ASD has varied widely, with estimates rang-
ing from 13.6 to 84.1 % (Bellini  2004 ; Bradley et al.  2004 ; Kim et al.  2000 ; Muris 
et al.  1998 ; Lidstone et al.  2014 ). A recent systematic review (van Steensel et al. 
 2011 ) has identifi ed that clinically signifi cant levels of anxiety were present in 
39.6 % of a pooled sample of 2,121 individuals with ASD obtained from 31 studies. 
Although fi ndings are inconsistent, the most frequent anxiety disorders in ASD 
appear to be specifi c phobias, generalized anxiety disorder, separation anxiety dis-
order, obsessive-compulsive disorder, and social phobia (Muris et al.  1998 ; Evans 
et al.  2005 ; Gadow et al.  2005 ; Weisbrot et al.  2005 ; de Bruin et al.  2007 ; Gillot and 
Standen  2007 ; Sukhodolsky et al.  2008 ). 

 In conclusion, anxiety appears to be more common in ASD than in both the gen-
eral population and various clinical groups, with possibly up to 40 % of individuals 
in the autism spectrum presenting elevated levels of at least on anxiety subtype.  

3     Phenomenology and Clinical Issues 

 In many autobiographical accounts of individuals with ASD, the experience of 
feeling anxious is described with reference to symptoms and feelings that resem-
ble those occurring in the typical population. For example, Temple Grandin 
( 1992 ) reports, “The feeling [of anxiety] was like a constant feeling of stage 
fright all the time. I had a pounding heart, sweaty palms, and restless movements. 
(…) For weeks I had horrible bouts of colitis. (…) I started waking up in the 
middle of the night with my heart pounding.” Nevertheless, the manifestation of 
anxiety in ASD might present differently from its expression in individuals with-
out an ASD or might be less apparent. Several factors might underlie these 
differences. 

 First, manifestations of the core features of ASD and anxiety symptoms overlap 
frequently, and this can make anxiety symptoms “invisible” (Kerns and Kendall 
 2014 ; Renno and Wood  2013 ). For example, social avoidance/withdrawal can be an 
expression of anxiety as well as a manifestation of the social communication impair-
ment that characterizes ASD. Similarly, ritualistic behaviors are a known manifesta-
tion of anxiety but also an expression of the restricted and repetitive features that are 
pathognomonic of ASD. Therefore, an anxiety disorder that manifest with social 
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avoidance and ritualistic behaviors, while easily identifi able in a child without ASD, 
can easily pass unnoticed in a child with ASD. 

 Additionally, even when manifestations of anxiety do not overlap with ASD 
symptoms, they can be less noticeable in the context of the clinical variability 
observed in ASD. As the range of behavioral manifestations associated with ASD is 
extremely large and heterogeneous, any atypical behavior in this population can be 
mistakenly interpreted as being a consequence of having ASD (for an example of 
diagnostic overshadowing, see Kanne  2013 ). For example, the presence of restless-
ness and phobias (two symptoms of anxiety that do not overlap with the character-
istic features of ASD) in a child who has severe ASD might be seen as a behavioral 
manifestation of ASD, rather than anxiety (Helverschou and Martinsen  2011 ; Kerns 
et al.  2015 ). 

 Furthermore, individuals with ASD might present with idiosyncratic anxiety 
symptoms. For example, recent research (Mayes et al.  2013 ; Kerns and Kendall 
 2014 ) documented a high proportion of atypical anxiety symptoms, including 
unusual specifi c phobias (e.g., vacuum cleaners, toilets) and fears of change/nov-
elty. However, it is unclear whether such symptoms are manifestations of anxiety or 
refl ect aspects of the core symptoms of ASD. 

 Communication diffi culties further complicate the picture, as many individuals 
with ASD do not have the communication skills necessary to express their experi-
ence of distress or discomfort verbally. This both affects the overt manifestations of 
anxiety and limits the possibility to ascertain the presence of anxiety symptoms, in 
particular in minimally verbal children. 

 In summary, despite the high prevalence of anxiety in the ASD population, there 
is still uncertainty in the fi eld on how to best defi ne the clinical presentation of anxi-
ety in individuals with ASD. This refl ects the clinical issues discussed above (over-
lap between core symptoms of the two conditions, diagnostic overshadowing, 
atypical symptoms that encompass elements of both conditions, and impact of core 
ASD impairments in symptom expression), as well as current lack of knowledge on 
the causal relationship between ASD and anxiety. The increased risk for anxiety in 
individuals with ASD might refl ect a number of different scenarios (Mazefsky and 
Herrington  2014 ; Weisbrot et al.  2005 ; Wood and Gadow  2010 ). First, it is possible 
that individuals with ASD are anxious as the inevitable consequence of having to 
cope with social demands that are beyond their level of understanding. The diffi cul-
ties in core social cognition processes such as mindreading (Baron-Cohen  1997 ) 
and action understanding (Vivanti et al.  2011 ), as well as in social-affi liative behav-
iors such as establishing and maintaining social relationships, might result in per-
ceiving the social world as unpredictable, confusing, and ultimately 
anxiety-provoking. Other factors that might lead to increased risk for anxiety in 
ASD include restrictions to self-determination that are often experienced especially 
in lower functioning individuals (Carter et al.  2013 ) and peer rejection encountered 
by higher functioning individuals who are motivated by the desire of friendships 
and relationships. Moreover, hypersensitivity to sensory stimuli (e.g., loud noises) 
might lead to the development of aversion and subsequent phobic responses to situ-
ations (e.g., dogs barking, balloons popping, vacuum cleaners) that would not 
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normally trigger such reactions in typical peers. While there is evidence supporting 
this scenario (Wood and Gadow  2010 ; Hollocks et al.  2014 ) if anxiety is the inevi-
table consequence of having ASD, then is not clear why not all individuals with 
ASD have anxiety. 

 An alternative explanation is that features that are not specifi c or pathognomonic 
of ASD, but co-occur frequently in this population, confer the increased risk of 
anxiety in ASD. For example, intellectual disability, depression, tic disorders, and 
obsessive-compulsive disorder are frequently associated both with ASD and anxi-
ety. Issues in emotional regulation, which are very frequent in ASD, might also play 
a relevant role (Mazefsky et al.  2013 ). Thus the occurrence of anxiety in this popu-
lation is likely to refl ect the interplay between different, co-occurring risk factors. 

 Finally, it is possible that ASD and anxiety share a common etiology (see section 
on Neurobiological Bases (Sect.  6 )).  

4     Correlates of Anxiety in ASD 

 In the typical population, the presentation of anxious symptoms is tied to normative 
developmental periods and the challenges they bring (Warren and Sroufe  2004 ). It is 
therefore expected that separation anxiety and phobias of animals should be pre-
dominant in children aged 6–9 years, generalized anxiety symptoms and phobias 
regarding danger and death in children aged 10–13 years, and social anxiety in ado-
lescents around ages 14–17 years. Several studies have supported this model. For 
example, Kashani and Orvaschel ( 1990 ) looked at the fear of social situations across 
three age groups. In a group of 8-year-old children, fear of social situations was 
reported in approximately 21.4 %; this rate increased to 45.75 % of 12 year olds and 
to 55.7 % of 17 year olds. Furthermore, “worrying about what others think about me” 
was reported by 38.6 % of 8 year olds and increased to 67.1 % in 12 and 17 year olds. 

 Following these fi ndings, several studies have examined the role of age and 
developmental level in the expression of anxiety in autism, with some studies 
reporting that higher levels of anxiety are associated with cognitive ability (Weisbrot 
et al.  2005 ; Lecavalier et al.  2006 ; Mazurek and Kanne  2010 ) and increased age 
(Kuusikko et al.  2008 ; Davis III et al.  2010 ; Green et al.  2012 ). However, other stud-
ies have failed to fi nd associations between anxiety, cognitive level (Mazefsky et al. 
 2011 ; Strang et al.  2012 ), and chronological age (e.g., Strang et al.  2012 ). It is 
important to emphasize that existing literature has predominantly focused on 
school-aged children and adolescents, with only few studies examining anxiety in 
very young children (Davis III et al.  2011a ; Matson et al.  2010 ; Green et al.  2012 ) 
and adult populations (Bejerot et al.  2014 ; Gillott and Standen  2007 ). A recent study 
by Davis III et al. ( 2011a ) compared the levels of anxiety in 131 toddlers (aged 
17–36 months), children (aged 3–16 years), and adults (aged 20–65 years) diag-
nosed with ASD and found that anxiety increases from toddlerhood to childhood, 
decreases from childhood to young adulthood, but again increases from young 
adulthood into older adulthood. Although the study by Davis and colleagues pro-
vides an initial insight into how anxiety might change over the lifespan in 
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individuals with ASD, it is necessarily limited by the use of different anxiety mea-
sures for different age groups and more importantly by its cross-sectional design. 

 Studies examining the relationship between overall autism severity and anxiety 
have yielded mixed results, with Mazurek and Keane ( 2010 ) fi nding a signifi cant 
negative association between autism severity and anxiety levels and Lopata et al. 
( 2010 ) reporting no signifi cant association. 

 Although research on anxiety in non-ASD populations has consistently shown a 
link between impairments in language and communication and levels of anxiety 
(Beitchman et al.  2001 ; Bornstein et al.  2013 ), only a handful of studies have exam-
ined the relationship between the social communication impairments and anxiety in 
ASD, consistently reporting that anxiety symptoms are more common in children 
with stronger communication abilities (Davis III et al.  2011b ,  2012 ; Sukhodolsky 
et al.  2008 ; Kerns et al.  2015 ). However, several authors (e.g., Strang et al.  2012 ; 
Sukhodolsky et al.  2008 ; Tsai  1996 ) have suggested that lower levels of anxiety in 
minimally verbal children with ASD might be a consequence of diffi culties in com-
municating anxious symptoms rather than a true refl ection of lower levels of anxiety 
in this subgroup. 

 In a recent study, Kerns et al. ( 2015 ) reported that individuals with ASD and co- 
occurring anxiety displayed more self-injury and depression than those with ASD 
alone. In the same study, co-occurring anxiety was associated with high levels of 
parental stress. Finally, studies in this fi eld have consistently reported that elevated 
levels of anxiety are associated with both increased sensory modulation problems 
(Ben- Sasson et al.  2008 ; Green et al.  2012 ; Lidstone et al.  2014 ; Mazurek et al. 
 2013 ) and higher levels of repetitive behaviors (Sukhodolsky et al.  2008 ; Rodgers 
et al.  2012a ,  b ; Gotham et al.  2013 ).  

5     Diagnosis and Evaluation: Assessment Tools 

 The diagnosis of anxiety disorders in people with ASD is complicated by a number 
of factors. Firstly, as approximately 30 % of individuals with autism remain mini-
mally verbal throughout their lifespan (Tager-Flusberg and Kasari  2013 ), ascertain-
ment of anxiety symptoms in this subgroup must rely on information provided by 
parents, teachers, or other caregivers. Since secondhand accounts of anxious 
thoughts or behavior can be problematic due to common misconceptions or biases 
of the reporter, diagnosticians should exercise a healthy level of caution when inter-
preting this information. For example, repetitive patterns of play in a child with 
ASD may appear to their parent as a symptom of obsessive-compulsive disorder 
(OCD), though children with ASD usually enjoy engaging in these behaviors, 
whereas those with OCD do not (Turner-Brown et al.  2011 ). 

 Challenges exist also with respect to self-reports from verbally fl uent people 
with autism, due to diffi culties in interoception (the sense of one’s own physiologi-
cal state) as well as diffi culties in verbal expression of emotional states, one aspect 
of alexithymia, which is present in 40–65 % of individuals with ASD (Berthoz and 
Hill  2005 ; Hill et al.  2004 ). Nevertheless, self-reports from the individual affected 
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are an important source of information in assessing symptoms and tailoring treat-
ment strategies on individual needs. 

 Use of behavioral monitoring and, where possible, direct observation is recom-
mended to supplement self- or other reports of anxiety. Behavioral monitoring has 
the advantage of tracking the triggers of anxiety for a particular individual in natural 
settings and has been used in children without ASD (e.g., Hagopian et al.  1990 ). 
Where a specifi c trigger is known, direct observation may include a behavioral 
avoidance test (Dadds et al.  1994 ), a method which involves systematically assess-
ing avoidant behavior associated with a particular phobia-inducing stimulus. 
Therefore, as with any diagnosis, diagnoses of anxiety in ASD are likely to be more 
accurate when information is integrated across multiple sources. 

 A second source of complexity in assessing anxiety in people with ASD is the 
already mentioned degree of overlap in behavioral symptoms between the two dis-
orders, despite the distinction in their function and phenomenology. 

 Due to this apparent overlap in symptoms, there has been an effort over the last 
decade to design ASD-specifi c diagnostic and evaluation tools for anxiety disorders 
which examine the particular way in which these symptoms arise, manifest, and are 
maintained in ASD, including potentially unique contributions of sensory sensitivi-
ties, inherent diffi culties in negotiating social interactions, and diffi culties regulat-
ing emotions and behavior. For example, the Autism Comorbidity Interview (ACI; 
Leyfer et al.  2006 ) includes questions to establish the child’s emotions and behavior 
at his/her best in order to establish a baseline. Another approach is to use diagnostic 
and evaluation protocols for anxiety disorders designed for other populations to 
diagnose anxiety in individuals with ASD. However, large-scale studies on the psy-
chometric properties of such measures when applied to ASD populations are lack-
ing and the overlap in symptoms may cause a clinician to make incorrect inferences 
on the person with ASD’s scores on such measures. Tools that are currently used to 
assess anxiety symptoms in ASD are listed in Table  2.1 . As only few of these instru-
ments are designed specifi cally for use in ASD, and for some the reliability and 
validity is yet to be established in the full range of anxiety disorders, more research 
in this area is needed to establish best practices in evaluating the presence and sever-
ity of anxiety features occurring in ASD.

   This reinforces the need for a multi-method analysis of anxiety in ASD, includ-
ing parental, caregiver, and/or teacher report and direct observation. Future research 
should investigate the feasibility of adding physiological measures such as heart 
rate and skin conductance response as an additional source of information in diag-
nostic and assessment protocols.  

6      Neurobiological Bases of Anxiety in ASD 

 The very few studies that have directly explored neural correlates of anxiety in 
ASD have exclusively focused on the potential role of amygdala dysregulation. 
Kleinhans et al. ( 2010 ) found that increased levels of social anxiety were associated 
with increased activation of right amygdala during an emotion recognition task. 
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Juranek et al. ( 2006 ) reported that increased total and right (but not left) amygdala 
volume was associated with higher levels of anxiety (as measured by the Anxious/
Depressed subscale of the Child Behavior Checklist) in a sample of 49 individuals 
with ASD (mean chronological age, 7 years and 11 months; range, 3 years and 
8 months to 14 years and 8 months). 

 As the neurobiology of ASD is still poorly understood, it is informative to turn 
to the large body of work that has explored the role of certain brain structures in the 
development and maintenance of anxiety in non-ASD populations. A large network 
of brain structures are involved in fear and anxiety (see Paulus and Stein  2006 ; Shin 
and Liberzon  2010  for excellent overviews). Among these, the amygdala, ventro-
medial prefrontal cortex, hippocampus, and insula play a critical role, both sepa-
rately and through their complex set of mutual connections, in the processes of 
threat detection, emotional learning, interceptive awareness, and monitoring that 
have been suggested to be impaired in anxiety disorders. 

 Dysregulation of these brain structures might be linked to anxiety in ASD, as 
structural and functional abnormalities in the amygdala, hippocampus, ventrome-
dial prefrontal cortex, and insula have been reported in ASD across a number of 
research studies and investigation techniques, including postmortem exploration 
(Bauman and Kempler  1985 ), structural neuroimaging (Aylward et al.  1999 ; Sparks 
et al.  2002 ), and functional neuroimaging (Dalton et al.  2005 ). Inconsistencies exist 
with respect to the nature of such abnormalities, with some studies fi nding enlarged 
amygdala volume (Howard et al.  2000 ; Sparks et al.  2002 ) and overactivity (Dalton 
et al.  2005 ) and other reduced volume (Aylward et al.  1999 ; Pierce et al.  2001 ) and 
hypo-activity (Green et al.  2000 ; Muris et al.  1998 ). Furthermore, studies have sug-
gested structural and functional abnormalities of prefrontal cortical areas (see 
Kaiser et al.  2010 ) and insula (Menon and Udin  2010 ) in ASD. Despite this sugges-
tive evidence, the role of these regions, individually and especially in terms of pat-
terns of connectivity, has not been fully explored, and our understanding of the 
neurobiology of anxiety in ASD is currently indirect and limited.  

7     Treatment of Anxiety in ASD 

7.1     Non-medical Treatments 

 The most commonly used nonmedical treatments for anxiety disorders in ASD are 
those rooted in cognitive behavioral therapy (CBT). The Coping Cat series of inter-
ventions for children, adolescents, and adults with anxiety has been shown to be 
effective (Kendall  1994 ), with results maintained at 1 and 7 years post treatment 
(Kendall et al.  2008 ). An adapted version of this program has recently been applied 
to high-functioning youth with ASD with comparable effi cacy (McNally Keehn 
et al.  2013 ), showing the promise of CBT-based strategies for treatment of anxiety 
in ASD. However, as the treatment procedures in this program place many demands 
on the child’s cognitive skills and language comprehension, applicability of this 
program might be limited to the higher functioning end of the autism spectrum. 
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 Emerging evidence suggests that behavioral strategies, such as the use of gradu-
ated exposure and positive reinforcement for approach behavior, could be effective 
for treating phobic avoidance in individuals in the spectrum, including those who 
are more severely affected (Jennett and Hagopian  2008 ). Importantly, a number of 
intervention programs for ASD, such as TEACCH (Treatment and Education of 
Autistic and Communication Handicapped Children; Mesibov et al.  2004 ) and 
SCERTS (Social Communication, Emotional Regulation, and Transactional 
Support; Prizant et al.  2006 ), include targeted procedures to address anxiety issues, 
such as the use of highly predictable routines to decrease stress and uncertainty and 
strategies to prevent and recover from emotion dysregulation. 

 Research on the effectiveness of comprehensive intervention and specifi c strate-
gies to improve anxiety symptoms in individuals with ASD, especially those with 
associated learning impairments, is still at its infancy.  

7.2     Pharmacological Treatments 

 Current guidelines suggest the use of the selective serotonin reuptake inhibitors 
(SSRIs) and the serotonin and noradrenaline reuptake inhibitors (SNRIs) as the agents 
of choice for the fi rst-line pharmacotherapy on anxiety disorders due to relatively 
good effi cacy and relatively low incidence of adverse effects (Baldwin et al.  2011 ). 

 Only a few studies have explored potential effi cacy of pharmacological agents in 
treating anxiety in ASD. Namerow et al. ( 2003 ) and Couturier and Nicolson ( 2002 ) 
have reported some evidence for treatment effi cacy of SSRIs on anxiety in ASD 
population, while the study by Martin et al. ( 2003 ) found no evidence of improve-
ment in anxiety symptoms. Furthermore, all three studies have noted signifi cant 
adverse effects. For example, in the Martin et al. study, 13 individuals (72 %) had at 
least 1 adverse effect during the course of the trial, and treatment for 3 participants 
had to be terminated due to the behavioral activation. Similarly Namerow et al. 
( 2003 ) reported adverse effects such as headache, sedation, aggression, and agita-
tion in fi ve individuals. 

 Finally, Buitelaar et al. ( 1998 ) found that 16 of 22 individuals with ASD aged 
6–17 years experienced a reduction of anxiety (on the Clinical Global Impressions 
Scale) after being treated with buspirone for a period of 6–8 weeks. Unlike with 
SSRIs, side effects of buspirone were relatively mild.  

7.3     Novel Treatment Strategies 

 One novel approach to the treatment of anxiety in children involves the use of 
computer- based CBT interventions. Khanna and Kendall ( 2010 ) adapted the Coping 
Cat program into a computer program, Camp Cope-A-Lot, and found no differences 
in effectiveness between the computer program and individualized CBT in young 
children (without ASD). This implementation method has not yet been used in peo-
ple with ASD who have clinical levels of anxiety. 
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 Another somewhat promising avenue for novel treatments of anxiety in ASD is 
the use of biofeedback devices to increase emotional awareness and support devel-
opment in interoception in this population. Bio-monitoring systems measure, 
amplify, and feedback information primarily from nervous system processes such as 
respiration, heart rate, muscle tension, skin temperature, blood fl ow, and blood pres-
sure to the individual being monitored, thus promoting awareness of these processes 
to facilitate voluntary control over body and mind. Recent reviews on the use of 
biofeedback to treat anxiety have shown some positive effects, particularly when 
multiple channels of biofeedback are used (Wells et al.  2012 ). However, the fi ndings 
on bio- or neuro-feedback in ASD have not shown any specifi c effects on anxiety, 
but rather on cognitive processes such as executive functioning (Kouijzer et al. 
 2009 ). Larger scale studies are needed to confi rm these fi ndings and establish effec-
tive protocols for individuals in the autism spectrum presenting with co-occurring 
anxiety symptoms.   

8     Conclusions and Future Directions 

 While anxiety is very prevalent and causes signifi cant impairments in the ASD pop-
ulation, research in this area is still in its infancy. A critical challenge for researchers 
and clinicians alike is the issue of whether anxiety is a manifestation of core autistic 
symptoms, a causally unrelated co-occurring condition, a consequence of the chal-
lenges faced by individuals with ASD in their social environment, or a combination 
of different factors. Dedicated research programs investigating typical and atypical 
anxiety symptom presentation, causal links between ASD and anxiety features, sta-
bility, and developmental changes in anxiety symptoms are needed to (1) reach a 
consensus around the concept of anxiety in ASD; (2) develop gold standard, multi-
axial, developmentally sensitive assessment protocols for anxiety in ASD to com-
plement standard evaluation procedures, and (3) identify treatment targets and 
develop individualized intervention programs to address this profoundly disabling 
comorbidity.     
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