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This article considers the nosology and pathogenesis of
anxiety disorders in youth with autism. The comparabil-
ity of anxiety in the autism spectrum disorder (ASD)
population in relation to the typically developing popu-
lation has been suggested by some recent findings, but
conceptual and empirical ambiguities remain. It is sug-
gested that anxiety may play at least three roles: (a) a
downstream consequence of ASD symptoms (e.g., via
stress generation through social rejection); (b) a moder-
ator of ASD symptom severity, such that certain core
autism symptoms like social skill deficits and repetitive
behaviors may be exacerbated by anxiety; and (c) as a
proxy of core ASD symptoms. Suggestions for clarifying
the nature and function of anxiety in autism are made.
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Affecting as many as 1 of every 91 youth (1 in 58
boys) in the United States, autism spectrum disorders
(ASD) are among the most common of the develop-
mental disorders (Centers for Disease Control and
Prevention, 2007; Fombonne, 2005; Kogan et al.,
2009) and are characterized by social and communi-
cative deficits as well as repetitive behaviors. High rates
of anxiety have been reported among youth with ASD,
but whether this anxiety represents “‘true’”” anxiety has

yet to be determined. After synthesizing initial findings,
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we pose key questions as well as a preliminary concep-
tual model to guide research.

The concept of comorbidity, as it applies to neuro-
behavioral syndromes (e.g., the pairs of concurrent
DSM-IV-TR [American Psychiatric Association, 2000]
disorders), is in some respects ambiguous because the
pathogenesis of the syndromes is poorly understood. It
is therefore difficult to determine whether co-occurring
symptoms or disorders (i.e., anxiety and ASD), respec-
tively, represent:

a. “true” comorbidity, wherein the comorbid con-
dition (anxiety in ASD) is phenotypically and
etiologically identical to the monomorbid con-
dition (anxiety) in a typically developing individ-
ual (i.e., someone with no ASD diagnosis);

b. true anxiety phenotypically altered by ASD path-
ogenic processes, resulting in an ASD-specific
variant that arguably could be considered a
unique syndrome, but nevertheless is not a mani-
festation of the ASD diathesis;

c. an aspect of the ASD diathesis, possibly with par-
tially differing etiology from individuals with
ASD who do not evidence anxiety (i.e., pheno-
typic heterogeneity or unique subtypes of ASD
rather than true comorbidity); or

d. false or artifactual comorbidity, stemming from

inaccurate differential or dual diagnosis.

Owing to the lack of evidence about the pathogen-
esis of ASD, anxiety, and anxiety within the ASD phe-
notype, we have adopted the term co-occurring to refer
to anxiety in individuals with ASD. Relatedly, a
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distinction between scenarios a, b, and ¢ (above), col-
lectively, and scenario d is arguably the most realistic
goal for reviewing the literature. Notably, the same
basic nosological uncertainties that characterize the
distinction between ASD and anxiety also apply to
most other combinations of disorders. Additionally, no
discussion of psychopathology would be complete
without brief clarification of the distinction between
symptoms and syndromes and dimensions and catego-
ries. We use the term symptoms to refer to dimen-
sional assessment (typically with a behavior rating scale)
and syndrome to refer to categorical assessment (typi-
cally determined with a structured interview). There
are also different hybrids of the classification strategies.
In this review, we highlight these distinctions when
relevant.

PERVASIVENESS OF SYMPTOM CO-OCCURRENCE

Research indicates that anxiety is much more common
in youth with ASD compared to typically developing
peers  (e.g., Bellini, 2004; Guttmann-Steinmetz,
Gadow, DeVincent, & Crowell, 2010; Russell &
Sofronoff, 2005) or youth with conduct disorder
(Green, Gilchrist, Burton, & Cox, 2000) or attention-
deficit/hyperactivity ~ disorder  (ADHD;  Gadow,
DeVincent, & Schneider, 2009). Gadow, DeVincent,
Pomeroy, and Azizian (2005) found, based on a par-
ent-completed DSM-IV-referenced rating scale, that
25% and 7% of 6- to 12-year-old referred boys with
ASD (N = 242) exceeded the symptom cutoft for gen-
eralized anxiety disorder (GAD) and separation anxiety
disorder (SAD), respectively. The anxiety symptom
prevalence rates for the ASD group were comparable
to non-ASD outpatient child psychiatric referrals: GAD
(20%) and SAD (7%). For purposes of comparison,
rates from a community-based sample of boys in regu-
lar elementary schools in the same geographic area
were 3% each for GAD and SAD. In studies using
standard diagnostic interview instruments, anxiety dis-
orders have been reported in over 30% of youth with
ASD (de Bruin, Ferdinand, Meesters, de Nijs, &
Verheij, 2007; Leyfer et al., 2006; Sukhodolsky et al.,
2008). Social anxiety, in particular, appears to occur at
higher rates in youth with ASD than in the typically
developing population, with about 20-57% of affected
youth exhibiting clinically relevant symptoms of social
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anxiety (Bellini, 2004; Kuusikko et al., 2008; Simonoft
et al., 2008; White & Roberson-Nay, 2009).

Although prevalence studies provide useful informa-
tion about the relation between anxiety and ASD, they
raise more questions about nosology than they answer.
Not all youth with ASD are identified as having anxi-
ety, and of those who are, there is no evident pattern
of specific types of anxiety linked with ASD, suggest-
ing that anxiety as traditionally measured is not a core
feature of the ASD clinical phenotype. However, a
critical question is, are evidence-based assessment
instruments designed for typically developing youth
and their manifestations of psychopathology reliable
and valid in youth with ASD? It has been noted that
the walidity of psychiatric diagnostic interviews for
youth with autism is not well established (White &
Roberson-Nay, 2009). A second question, assuming
that anxiety diagnoses generated by commonly used
structured interviews are valid in ASD, is, why are
anxiety disorders common in youth with ASD? An
important related issue is the clinical significance of
co-occurring anxiety. In addressing these questions, our
approach involves integrating evidence from studies of
both individuals with ASD as well as anxiety disorders
to identify plausible hypotheses for further consider-
ation. Based on our review, we preliminarily conclude
that at least some children with ASD exhibit prototypi-
cal manifestations of clinical anxiety, this anxiety is
linked to at least some of the same biopsychosocial
variables evidenced in non-ASD samples, and this anxi-
ety may contribute to functional impairment and
reduced quality of life over and above ASD symptom
severity. Space constraints preclude comprehensive ref-
erencing; cited studies are representative of the litera-
ture. Because of the modest empirical literature, we
view most findings as tentative and we highlight possi-

ble directions for future research.

QUESTION 1: ARE REPORTS OF ANXIETY IN ASD

ACCURATE?

Overlapping Symptoms

It is plausible that specific core symptoms of ASD may
be misidentified as co-occurring anxiety. For example,
social phobia (with or without ASD) is conceptualized
as the avoidance of social interaction, resulting from

anxious anticipation and the fear of embarrassment or
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humiliation (American Psychiatric Association, 2000).
Because ASD is defined in part by social communica-
tion deficits, without clarification as to whether social
avoidance in ASD is anxiety-related or skill- and moti-
vation-related, accurate dual diagnosis is impossible. It
could be that the failure of structured interviews or
anxiety rating scales to obtain this information limits
their ability to facilitate a valid diagnosis of social anxi-
ety disorder—a topic for future study. Several addi-
tional examples of potentially overlapping symptoms
and diagnostic uncertainty, and possible solutions, are

presented later.

Repetitive Behaviors. Researchers have commented
on the similarity between the restricted interests and
repetitive behaviors of ASD and the symptoms of
obsessive-compulsive disorder (OCD; Zandt, Prior, &
Kyrios, 2007). For example, a child who has all-
consuming thoughts about a superhero or a more
unusual topic such as fire hydrants might meet diagnos-
tic criteria for ASD, OCD, or both. ASD and OCD
are similar in producing repetitive thoughts and corre-
sponding clinical impairment (e.g., by diverting atten-
tion away from the immediate environment; Attwood,
2003). However, whereas consuming thoughts about
an interest such as a superhero may be a pleasant experi-
ence for a youth with ASD, the perseverative thoughts
associated with OCD are usually threat-related and
unpleasant (e.g., a mental image of the superhero
harming others or being harmed). The child’s emo-
tional reaction to his or her perseverative thoughts may
be a criterion for differential or dual diagnosis.

Adding to nosological complexity is the fact that
repetition and perseveration evidenced in ASD may
reflect an underlying cognitive disposition. For exam-
ple, it is possible that cognitive deficits peculiar to ASD
promote repetition and perseveration and serve as risk
factors for becoming “‘stuck” on thoughts pertaining to
threat, loss, or low self-worth, thus contributing to
anxiety and mood dysfunction. Cross-sectional research
indicates that a tendency toward experiencing repeti-
tive thoughts is linked with more anxiety and depres-
sion in typically developing adults (Segerstrom, Tsao,
Alden, & Craske, 2000), although little is known about
these relations in children with ASD. Moreover, not all
youth with ASD appear to have co-occurring anxiety
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or related types of ruminative thoughts. If they did,
anxiety and rumination would likely have been identi-
fied as diagnostic features of ASD.

Another complicating issue for differential and dual
diagnosis pertains to the exemplars offered in DSM-
keyed diagnostic interviews for the specific symptoms
of anxiety disorders, which may overlap with repetitive
behaviors that also characterize ASD—such as lining up
sets of objects and making clothing on each side of the
body “even.” However, compulsions in non-ASD and
OCD are often linked with specific obsessions (e.g., in
response to contamination obsessions), which is often
thought not to be the case with ASD, although there is
little empirical evidence either way. Common OCD
compulsions include repeated tapping, touching, and
rubbing rituals, sometimes in response to superstitious
obsessions such as “‘step on a crack and break your
mother’s back”; repeated door opening and closing,
sometimes in response to obsessions about intruders;
and repeated religious rituals, sometimes in reaction to
obsessions about sin or evil. It is of course possible that
the cognitive and communicative deficits linked with
ASD, such as impaired thought recognition (Lainhart
& Folstein, 1994), simply prevent youth with ASD
from accurately reporting their own anxious mental
states. It is therefore recommended that clinicians make
extra efforts to attain collateral information about possi-
ble evidence of obsessions (e.g., concerns about germs
or contaminants expressed to caregivers) when compul-
sive behaviors are present. Given the conceptual dis-
tinctiveness of obsessive symptoms from prototypical
ASD repetitive behaviors, the presence of obsessions at
a clinically impairing level could be a useful benchmark
for considering a concurrent diagnosis of OCD in
youth with ASD. Of course, this ASD—-OCD taxon
would require much additional study to determine its
clinical implications, such as responsiveness to evi-
dence-based OCD treatments.

Communication  Deficits. Another overlap between
ASD and anxiety is communication deficits, a defining
feature of ASD. Disorders such as social anxiety disor-
der have a clear—probably causal—influence on speech
and language functioning in situations that induce anxi-
ety (Davis, Shisca, & Howell, 2007; Lewin, McNeil, &
Lipson, 1996). For example, dysfluency, stuttering, and
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word-finding problems are concomitants of social anxi-
ety. Selective mutism (failure to speak in broad classes
of situations, such as outside of the home), which has
links to social anxiety disorder, may constitute a child-
hood-specific effect on functional speech (Manassis
et al.,, 2007). In considering differential and dual diag-
nosis of ASD and social phobia, it may be important to
note that the latter is characterized by situation-specific
speech problems, primarily dysfluency, and reduced
total speech output, whereas ASD is associated with dis-
order-specific, cross-situational communication impair-
ments such as pronominal reversal, echolalia, and
failure to develop receptive and expressive language at

a normal rate, if at all.

Informant Issues

Use of child report can be problematic in ASD. Indi-
viduals with ASD are often characterized by dimin-
ished ability to
effectively through speech or facial expression, and

think abstractly or communicate

often lack awareness of internal states or motivation to
report (Lainhart &  Folstein, 1994).
Research has shown that children with ASD provide
less coherent representations of emotional experiences
than their typical peers (Losh & Capps, 2006). Such
findings call into question the utility and accuracy of

symptoms

self-report with ASD. However, diagnosing anxiety in
children has relied on symptom reports by parents or
children (i.e., a disjunctive approach), and parent-
reported symptoms are at least as strongly associated
with child diagnostic status for both children and ado-
lescents as are youth-reported symptoms in typically
developing children (e.g., Wood, Piacentini, Bergman,
McCracken, & Barrios, 2002). This may be because
many anxiety symptoms are behavioral in nature (e.g.,
psychosomatic symptoms) and are not limited to pri-
vate mental states. Hence, variability in emotional
awareness alone would not be an irresolvable factor,
although it likely adds some degree of error to the
diagnostic process. This is, of course, an empirical
question: do child-reported anxiety symptoms on
diagnostic interviews have weaker validity coefficients
for youth with ASD than for typically developing
youth?

Extant assessment instruments for anxiety disorders

may also have potential weaknesses, particularly the

possible misattribution of ASD-related impairment to
anxiety. For example, during the impairment section of
a diagnostic interview, the clinician might ask whether
the child’s anxiety symptoms cause problems in peer
relationships for the child. A typical parent may
respond, “Yes. He has no friends.” However, this
response is more ambiguous than, “Yes. His social anx-
iety seems to be one of the reasons he has no friends.”
Parents making the first response may have overlooked
the specific linkage between anxiety and social impair-
ment implied in the diagnostician’s question; in some
cases, if clarified, the primary or sole reason for the
child’s social impairment (in the parent’s opinion)
might be ASD, not anxiety. Hence, we and others
have suggested that proper diagnosis of anxiety in ASD
should distinguish impairment in functioning owing to
symptoms of anxiety from that owing to symptoms of
ASD (e.g., a lack of participation in class because of
fear of embarrassment or social rejection rather than
communication deficits or distraction by preoccupa-
tions; Leyfer et al., 2006; Matson & Nebel-Schwalm,
2007; Wood, Drahota, Sze, Har, et al., 2009).

QUESTION 2: IS THERE EVIDENCE FOR THE CONSTRUCT
VALIDITY OF ANXIETY SYNDROMES IN ASD?

A direct method for validating mental health syn-
dromes is to simply compare individuals with and
without the purported disorder using a well-established
set of criteria such as those proposed by Robins and
Guze (1970; Feighner et al., 1972). Although relatively
straightforward, this process has been greatly hindered
in ASD owing in part to serious, well-considered reser-
vations about the existence of psychiatric syndromes in
this clinical population (see Gadow et al., 2005). Not
surprisingly, therefore, the formulation of DSM-IV-
oriented assessment instruments for individuals with
ASD is a recent development, and without such mea-
sures, a nosology of behavioral syndromes was in large
part deadlocked. Nonetheless, a number of important
non-DSM-referenced
developed based primarily on multivariate statistical
2004; Lecavalier &
Gadow, 2008). At present, relatively few studies have

assessment  instruments were

procedures (see Aman et al.,
used Robins and Guze’s (1970) conceptual strategy to
validate DSM-IV anxiety syndromes in children with
ASD.
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A somewhat different approach to diagnostic validity
is the use of statistical procedures to determine whether
anxiety symptoms in children with ASD aggregate in
ways similar to their non-ASD peers. In one such
Gadow, DeVincent, Houts, and
Edwards (2009) used confirmatory factor analysis to
examine the internal construct validity of the DSM-IT
model of behavioral syndromes. Parents and teachers
completed a DSM-IV-referenced rating scale for 498
referred children (ages 6—12 years) with ASD. Analyses
supported a GAD factor that was distinct from a

study, Lecavalier,

depression or mood disorder factor and disruptive
behavior disorder factors.

In another study, individual symptom severity scores
for GAD and SAD were correlated with scores for
DSM-IV-defined communication deficits, social defi-
cits, and perseverative behaviors in boys with diagnosed
ASD (IQ 2 70) with and without co-occurring ADHD
(Guttmann-Steinmetz et al., 2010). Analyses indicated
much higher correlations of perseverative behaviors
with anxiety symptoms than with either communica-
tion or social deficits. The association of anxiety sever-
ity with another repetitive behavior, tics, in youth with
ASD (Gadow & DeVincent, 2005), as well as other
neurobehavioral syndromes such as Tourette syndrome
(Schneider, Gadow, Crowell, & Spratkin, 2009), is
consistent with these findings. Of note, the social and
communicative deficits are generally considered to be
the most representative of the ASD syndrome, with
repetitive behaviors showing statistical separation from
the other two core domains (Mandy & Skuse, 2008).
A linkage between anxiety and the repetitive behaviors
in ASD increases the complexity of the discriminant
validity profile of anxiety in ASD, but it is consistent
with the observation that emotional expression is often
associated with seemingly purposeless muscle move-
ments in both animals and humans, a phenomenon that
is phylogenetically ancient (Belzung & Philippot, 2007;
Bracha, 2006; Darwin, 1872; Sherrington, 1900). This
unique linkage of anxiety and repetitive behaviors
could signify a functional relationship wherein the lat-
ter are used—like compulsions in OCD—to cope with
the former.

Biologically based strategies have been used to
address the validity of anxiety syndromes within the
ASD clinical phenotype, one of which is molecular

AUTISM AND ANXIETY ¢ WOOD & GADOW

genetics. Here, research has focused primarily on com-
mon gene variants (polymorphisms) shown to be asso-
ciated with anxiety, other syndromes commonly
associated with anxiety, or personality characteristics
such as neuroticism, in clinically referred and typically
developing non-ASD samples. Several polymorphisms
found to be associated with anxiety disorders or anxiety
symptom severity in non-ASD samples are now being
found in preliminary studies to be associated with
anxiety in ASD samples (Cohen et al.,, 2003; Gadow,
DeVincent, & Schneider, 2008; Gadow, Roohi,
DeVincent, Kirsch, & Hatchwell, 2009; Gadow, Roohi,
DeVincent, Kirsch, & Hatchwell, 2010, under review;
Roohi, DeVincent, Hatchwell, & Gadow, 2009); how-
ever, these relations are tentative pending replication in
larger independent samples. As effect sizes in both ASD
and typically developing samples are in the low to
moderate range, these genes are likely modulators of
symptom severity, not major causes of anxiety disorder.
Teachers” and parents’ ratings of anxiety evidence
different gene-behavior relations, and both the number
and strength of associations appear to be greater for
teachers’ ratings, but this could well change with
continued research. One plausible explanation for these
findings is that stress experienced during school, such
as restricted opportunities for repetitive behaviors and
the demands of social interaction, may interact with
child genotype to produce anxious responses that are
less evident in the home environment. Collectively,
results suggest children with ASD with more versus less
severe co-occurring anxiety may be biologically differ-
ent and that co-occurring anxiety may be part of more
complex behavioral syndromes.

These preliminary research findings into gene-
behavior associations for anxiety and other behaviors in
children with ASD share many commonalities with the
general literature about the molecular biology of
behavioral traits. For example, it appears that many dif-
ferent genes contribute to anxiety (polygeny). The
same gene may influence not only anxiety but other
behavioral traits as well (pleiotropy), and this appears to
be the case for repetitive behaviors. Associations with
one gene variant may be influenced by another
polymorphism at a different locus (epistasis). Difterent
types of anxiety as defined by DSM-IV (e.g., general-
ized, separation, social phobia, OCD) in children with
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ASD appear to be associated with a different but over-
lapping pattern of polymorphisms and mental health
risk factors (Gadow, Roohi, DeVincent, & Hatchwell,
2008). These characteristics, when combined with con-
textual variations in behavior and gene X environment
interactions, underscore the profound complexities of
using molecular genetics to aid in validating anxiety
syndromes in children with ASD, to say nothing of the
nosological issue of whether they are “true” comorbid-
ities versus unique clinical constructs.

Consistencies in the behavioral assessment of anxi-
ety, such as informant agreement, to some extent
reflect upon the meaningfulness of anxiety syndromes
in ASD. However, it is well documented that parents
and teachers often do not agree about the severity of
child anxiety, and this is linked to some degree to the
fact that most children behave somewhat differently in
different environments (Achenbach, McConaughy, &
Howell, 1987). The same applies to the symptoms of
ASD (e.g., Lecavalier et al., 2009; Ronald, Happé, &
Plomin, 2008). At present, evidence indicates that
teachers rate some anxious behaviors more severely
than mothers (Gadow et al., 2005; Weisbrot, Gadow,
DeVincent, 2005),
that the school environment may be a particularly
stressful place for the child with ASD. White and

Roberson-Nay (2009) report nonsignificant correlations

& Pomeroy, again suggesting

of trivial magnitude between parent and child reports
of anxiety in an ASD sample of higher-functioning
youth 7-14 years old. Furthermore, the authors sug-
gested that some children may have been confused
by the items or responded randomly. One possible
direction for future research would be to develop
self-reports of anxiety from youth with ASD that are
easier to understand and, hence, have a greater capacity
to accurately represent youth emotional experiences.
Response to treatment, some would argue, can be a
criterion for diagnostic constructs. In this regard, sev-
eral randomized clinical trials of cognitive behavioral
therapy for anxiety in youth with ASD have been
published in the past decade suggesting that, with
ASD-relevant modifications, treatments similar to the
evidence-based standard of care for youth anxiety
disorders in the typically developing population (e.g.,
Kendall, 1994; Kendall, Hudson, Gosch, Flannery-
Schroeder, & Suveg, 2008) may yield good treatment
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response for the majority of participants with ASD and
co-occurring anxiety (e.g., Chalfant, Rapee, & Carroll,
2007; Reaven et al., 2009; Sofronoff, Attwood, &
Hinton, 2005; Wood, Drahota, Sze, Har, et al., 2009;
Wood, Drahota, Sze, Van Dyke, et al., 2009; see also
Puleo & Kendall, 2010). Rates of positive treatment
response and anxiety remission at posttreatment and
follow-up have been over 50%, comparable to treat-
ment response profiles in typically developing youth
with anxiety disorders (e.g., Kendall, 1994; Walkup
et al., 2008).

In sum, evidence generated from several strategies
suggests children with ASD and co-occurring anxiety
are different from children with ASD and low anxiety,
lending weight to the preliminary conclusion that ASD
and anxiety disorders are separable entities at least some
of the time. Further work in validating diagnostic
interviews for the ASD population and evaluating opti-
mal means for discriminating among anxiety and autism
symptoms would be useful. Furthermore, establishing
convergent validity of putative measures of anxiety in
ASD using a heteromethod assessment strategy is an

important objective.

QUESTION 3: WHAT ARE THE DETERMINANTS AND

CONSEQUENCES OF ANXIETY IN YOUTH WITH ASD?

At this time, less can be asserted about the etiology,
clinical implications, or sequelae of anxiety in youth
with ASD than about phenomenology. Nevertheless,
we do know that anxiety symptoms and disorders are
generally associated with significant functional impair-
ment. For example, in youth with ASD, parent-rated
anxiety is linked with greater impairments in social
responsiveness (Sukhodolsky et al., 2008) and social
skill deficits (Bellini, 2004). Several studies of children
with ASD have found strong linkages between high
anxiety and greater severity of ASD symptoms, includ-
ing sensory symptoms (Ben-Sasson et al., 2008) and, as
previously noted, repetitive behaviors (e.g., Sukhodol-
sky et al.,, 2008). In one study using causal modeling,
higher anxiety was associated with greater total ASD
symptoms even when controlling for intellectual
impairment, social maladjustment, and degree of speech
impairment (Kelly, Garnett, Attwood, & Peterson,
2008). In a recent study of cognitive-behavioral ther-

apy for comorbid anxiety disorders in youth with

e V17 N4, DECEMBER 2010 286



ASD, the more that anxiety symptoms remitted during
treatment, the more parent-reported ASD symptoms
declined as well (Wood, Drahota, Sze, Van Dyke,
et al., 2009). In sum, high anxiety in youth with ASD
covaries with more social maladjustment and core aut-
ism symptoms, suggesting the possibility of a causal

relationship among the two families of syndromes.

Hypothetical Model

Although research indicates a positive association
between anxiety and ASD severity and impairment, it
does not clarify the direction of eftects. Multiple under-
lying causal relations among variables likely account for
this pattern of findings. There are at least three likely
candidate explanations: anxiety may be (a) a down-
stream consequence of ASD symptoms (e.g., via stress
generation through experiences like social rejection); (b)
a mediator or moderator of ASD symptom severity; or
(c) a proxy of core ASD symptoms (i.e., because of poor
discriminant validity between measures of anxiety and
ASD). Whereas the latter explanation could account for
a portion of the covariance between anxiety and ASD
symptoms, clinical observation and the psychometric
and genetic research conducted to date also suggest that
it is unlikely that phenotypically anxious behaviors are
solely manifestations of ASD rather than related to
underlying mood dysregulation. Figure 1 illustrates one

model of the role of anxiety in ASD.

ASD-Related Stressors

Social confusion,
unpredictability of social
encounters

ASD symptoms could potentially generate stress for
affected individuals when symptom expression is in
conflict with social expectations or demands or when
ASD symptoms cause punishing reactions from others
(e.g., Bellini, 2004, 2006; Gillott & Standen, 2007;
Goodwin, Groden, Velicer, & Diller, 2007). Many
individuals with ASD encounter daily stressors (Gillott
& Standen, 2007), and affected youth show cortisol
patterns  characteristic of chronic stress (Corbett,
Mendoza, Wegelin, Carmean, & Levine, 2008). Puta-
tive sources of stress evaluated in these studies and
observed in clinical practice include the following: (1)
repeated demands of teachers and others to conform
and engage in assigned activities rather than in
preferred routines and circumscribed interests; (2) diffi-
culty understanding the perspectives of others, making
daily social interactions unpredictable and at times
overwhelming; (3) sensitivity to sound, touch, or light,
turning events like attending a fireworks show or even
a simple congratulatory cheer into a stressful assault on
the senses; and (4) teasing and rejection related to the
social, communicative, and behavioral features of ASD
(e.g., acting immaturely according to group standards).

ASD-related stresses could either contribute to
increased global negative affectivity—a generalized,
nonspecific risk factor for developing anxiety disor-
ders—or, through automatic and reflective forms of

learning, become specific foci of fear and anxiety (see,

Mood Dysregulation and Anxiety Effects

Increased social
avoidance

Peer rejection and
victimization related to
autism symptoms

\ Social anxiety

Increased autism
symptom severity
(e.g., repetitive
behaviors)

Prevention or
punishment of preferred
repetitive behaviors (e.g.,
during school)

Frequent aversive
sensory experiences in
daily life

A4

Negative affectivity,
other anxiety types
(OCD, generalized,
separation), and/or
depression

Figure 1. Hypothetical model of clinical anxiety in autism spectrum disorders.
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Behavioral
problems
(tantrums,
noncompliance)

Personal distress,
reduced quality of
life
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e.g., Craske’s [1999, p. 101] model of anxiety develop-
ment; also see Stemberger, Turner, Beidel, & Calhoun,
1995). For example, a teen with high-negative aftectiv-
ity and low-positive affectivity who experiences one
or more humiliating incidents when meeting members
of the opposite sex would be at risk for developing
social anxiety disorder symptoms such as avoidance of
parties and dances, belief in the high likelihood of fur-
ther embarrassment and overvaluation of its conse-
quences, impaired social performance when compelled
to engage in such situations (e.g., dysfluency), and,
possibly, panic-like symptoms when such situations are
at hand. A similar scenario might apply to a youth with
ASD and predisposing temperamental characteristics,
where awkward social moments stemming from poor
perspective taking (e.g., picking one’s nose in public,
disclosing an “immature” interest, confronting peers
over minor school rule violations) could lead to humil-
iating, rejecting responses from peers and others (e.g.,
“You like that cartoon?”’), engendering a traumatic
conditioning process that triggers social anxiety and
avoidance. Empirical testing of this hypothesis would
be informative.

The experience of heightened anxiety likely has an
adverse impact on functioning, even in the context of
clinically impairing ASD symptoms. Anxiety in typical
populations has been linked with a variety of negative
sequelae, such as reduced social networks and poorer
self-esteem (e.g., Neal & Edelmann, 2003). Experimen-
tal studies with typically developing individuals have
documented that fear and anxiety divert attention away
from relevant stimuli toward threat-related stimuli and
cognitions (e.g., Waters, Mogg, Bradley, & Pine,
2008), possibly accounting for the reduced perfor-
mance in, for example, spontaneous speech or problem
solving.

Hence, social anxiety—as opposed to low social
motivation—could be a contributory or even primary
determinant of socially avoidant behavior in peer set-
tings for some children with ASD. Relatedly, some of
the speech fluency and coherence deficits often seen in
higher-functioning youth with ASD could be exacer-
bated (or, in theory, even primarily triggered) by social
anxiety. Logic, as well as clinical observation, suggests
that other types of interpersonal deficits often seen in
ASD, such as hostility, tantrums, and insistence on

doing things one’s own way, also could be triggered in
part by heightened anxiety. Certain manifestations of
restricted interests and other repetitive behaviors could
become more intense or take on more public and
interfering forms in the presence of elevated anxiety,
such that the pleasurable feelings associated with these
repetitive behaviors are used as a shield or distraction
from the concurrent dysphoric mood state (e.g.,
Attwood, 2003). Unfortunately, the cognitive features
of ASD (e.g., rigidity) appear to place children with
ASD at a disadvantage in forming effective emotion-
coping skills (Groden, Baron, & Groden, 20006). In the
absence of more adaptive coping strategies for control-
ling negative mood by altering thoughts or acting to
change unpleasant circumstances, these manifestations
of repetitive behaviors could be a default method of
emotion regulation in ASD. Unfortunately, increased
repetitive behaviors are unlikely to directly address
causes of distress, thus representing a maladaptive cop-
ing response. Conceptually, anxiety could take the
form of either a mediator or a moderator of such out-
comes. In the role of a mediator, the greater the anxi-
ety (as caused by one or more stressors), the greater the
impact is hypothesized to be on peer relationships,
communicative deficits, repetitive behaviors, and so
forth (as depicted in Figure 1). In the role of a moder-
ator, it would be expected that youth with both ASD
and anxiety would fare worse on these outcomes than
youth with just ASD.

In short, with regard to our third question, we pro-
pose that many of the core symptoms of ASD can lead
to stressful experiences that promote anxiety. Height-
ened anxiety has the potential to increase the severity
of certain ASD symptoms, such as speech and language
deficits, rigidity, and repetitive behavior, as well as to
contribute to or account for social avoidance, behav-
ioral problems (e.g., tantrums), and poor perceived
quality of life. These speculations are in need of empir-

ical examination.

CONCLUSION
Although many youth with ASD evidence high rates
of anxiety symptoms, relatively little can be said with
confidence about the nature or origin of these behav-
iors or their differentiation into multiple anxiety
syndromes. Research

suggests that patterns of
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behavioral variation within the ASD clinical phenotype
show meaningful individual differences in anxiety
symptomatology corresponding with the patterns seen
in typical populations. There is very preliminary
evidence associating the same genetic markers for anxi-
ety in typically developing individuals with anxiety in
youth with ASD. Initial psychometric evidence is also
consistent with distinct anxiety construct(s) in ASD
samples. The correlates of anxiety in youth with ASD
also suggest that there could be both ASD-related stres-
sors contributing to anxiety, as well as ASD-related
consequences of anxiety in the form of more severe
core autism symptoms, greater social impairment, and
personal distress. Co-occurring anxiety ultimately could
prove to be a target of treatment for some youth with
ASD as part of an overall intervention strategy for
reducing core symptom severity and impairment.

The validity of anxiety disorder diagnoses in ASD
can be further explored using multitrait-multimethod
matrix (MTMM) and cluster analytic or latent class
analysis approaches. For example, the behavioral symp-
toms of social anxiety should aggregate in a syndrome
and at the same time be relatively distinct from mea-
sures of ASD and social skills deficits. The use of
objective measures of anxiety, such as physiological
arousal and attentional bias paradigms, as benchmarks
for further validating diagnostic interviews and anxiety
rating scales in ASD could prove valuable. The
MTMM framework is a powerful analytical tool for
evaluating the validity of a trait in a population and has
been used to explore the coherence and distinctiveness
of anxiety and depression syndromes in groups of typi-
cally developing children (e.g.,, Cole, Truglio, &
Peeke, 1997). Cluster analyses suggest that (a) high
anxiety, (b) high depression, and (¢) low symptoms
each separate into distinct groups, supporting the dis-
criminant validity of youth anxiety with a different
analytic approach (Cannon & Weems, 2006). Employ-
ing similar methodology to distinguish between clinical
anxiety and core autism symptoms would be a worth-
while direction for research in the ongoing effort to
understand the role of anxiety in ASD.
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