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Abstract
Despite reports of high anxiety in children with autism spectrum disorders (ASD), there is
controversy regarding differential diagnosis of ASD symptoms and anxiety symptoms. This study
examined 88 children, aged 7–11 years, with ASD referred for concerns about anxiety. A
multitrait-(social anxiety, separation anxiety, overall anxiety severity, and overall ASD severity),
multimethod- (diagnostic interviews, parent-, and child-based measures) analysis was conducted.
Results from structural equation modeling suggest statistical discrimination between anxiety and
ASD severity and convergence among differing reports of two of the anxiety subdomains
(separation anxiety and overall anxiety). These findings suggest that anxiety symptoms
experienced by children with ASD are separate from ASD symptom severity and may instead
reflect anxiety syndromes (e.g., separation anxiety) similar to those that occur in typically
developing children.
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Children with autism spectrum disorders (ASD) are at heightened risk for developing
clinical anxiety. While anxiety disorders affect about 10% of typically developing
elementary-aged children, rates are significantly higher in children with ASD: between 30%
and 84% of children with ASD are also diagnosed with a co-occurring anxiety disorder (de
Bruin et al., 2007; Simonoff et al., 2008; Sukhodolsky et al., 2008). Additionally, anxiety in
children with ASD has been associated with greater impairments in social responsiveness
(Sukhodolsky et al., 2008), social skills deficits (Bellini, 2004; Chang et al., 2012), and
repetitive behaviors (Spiker et al., 2011; Sukhodolsky et al., 2008).

Although anxiety disorders seem to occur in individuals with ASD more frequently than in
the typically developing population and potentially worsen ASD-related impairments,
researchers are still unsure of the relation between anxiety disorders and ASD. Common to
all psychiatric symptoms in people with ASD, controversy exists over whether “true”
psychiatric syndromes occur in individuals with ASD or if such manifestations are part of
the ASD diathesis or predisposition (Gadow et al., 2006; Gillot et al., 2001; Green et al.,
2000; Lecavalier et al., 2009; Muris et al., 1998; Wood & Gadow, 2010). Some symptoms
of anxiety and ASD may manifest similarly and may be hard to distinguish, clouding
differential or dual diagnosis of anxiety disorders and ASD. For example, children may not
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partake in play dates with other peers due to ASD-related social skill deficits or due to
anxiety-related social reticence. Further, adherence to particular bedtime routines (e.g.,
insisting parents remain nearby for all or part of the night) may be symptomatic of either the
rigid routines common in ASD, or separation anxiety. In spite of some areas of overlap,
other anxiety symptom areas are less ambiguous in terms of possible ASD confound (e.g.,
panic, hyperarousal, and specific phobia). The concept of diagnostic overshadowing has
been used to describe instances when psychiatric symptoms in a person with a
developmental disability are mistakenly attributed to the disability or are considered less
significant in comparison to the main disability (Mason & Scior, 2004). It is therefore
important to examine the degree to which anxiety may manifest as a separable (if related)
clinical syndrome within children with ASD.

Neural processes associated with ASD, such as sensory over-responsivity, may also
influence anxiety in ASD. Sensory over-responsivity has been linked to anxiety in children
with ASD (Ben-Sasson et al., 2008; Liss et al., 2006; Pfeiffer et al., 2005). Green and Ben-
Sasson (2010) recently proposed three possible pathways linking anxiety and sensory over-
responsivity in children with ASD: (a) anxiety causes sensory over-responsivity, (b) sensory
over-responsivity causes anxiety, and (c) anxiety and over-responsivity are causally related
by a common third variable such as amygdala dysfunction. Due to the nature of sensory
over-responsivity in children with ASD, it may be particularly linked to phobias and panic.

Four possible explanations for the relation between ASD and anxiety have been proposed
(Wood & Gadow, 2010). The first possibility is that there is true “comorbidity” of anxiety
and ASD, indicating that anxiety experienced by children with ASD is phenotypically and
etiologically identical to anxiety disorders that occur in typically developing children. This
would indicate, for example, that anxiety symptoms in children with ASD would match
features of anxiety disorders as defined in the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR; APA, 2000) and cluster as expected. The second possibility is that
true anxiety experienced by children with ASD may be altered by the presence of ASD,
resulting in a variant of anxiety unique to ASD. Anxiety altered by ASD would indicate that
psychobiogenic variables such as hypersenstivities and atypical ANS responses, associated
with the origin and development of ASD, result in a different anxiety syndrome unique to
ASD. Here, the pattern of symptom expression and related features might differ from the
general population, even though anxious overarousal and threat bias were the underlying
cause of the manifest symptoms. An example of a possible variant of anxiety unique to ASD
is anxiety related to resistance to change. A third possibility is that anxiety is a manifestation
of the ASD diathesis, and that the brain processes that result in ASD also produce
heightened anxiety. In this case, higher anxiety would be expected to correspond with
greater ASD symptom severity. The fourth possibility is false comorbidity, which would
occur from inaccurate differential diagnoses of anxiety and ASD, wherein phenotypic
manifestations of ASD (such as insistence on the same bedtime routine; avoidance of peers)
are not driven by underlying anxious overarousal, but by the neural processes characteristic
of ASD (e.g., impaired social reward processing or poor executive functioning).

The purpose of the current study is to further clarify the relation between anxiety and ASD
by pitting the first two scenarios, above, against scenarios that assume that manifest anxiety
severity should be correlated with ASD symptom severity (e.g., the false comorbidity
hypothesis and the hypothesis that anxiety is endemic to ASD) by examining discriminant
and convergent validity of anxiety and ASD symptoms (e.g., Campbell & Fiske, 1959;
Byrne, 1994). Discriminant validity is the degree to which traits have independent unique
variances. For example, if ratings of anxiety and ASD symptom severity were modestly or
weakly related, and had largely independent variances, this would show good discriminant
validity. Convergent validity is the degree to which different methods measuring the same
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trait correspond with each other. For example, parent and diagnostician reports of separation
anxiety that strongly correspond with each other would demonstrate good convergent
validity. If anxiety in children with ASD is a separable condition not entirely yoked to ASD
itself, anxiety and ASD symptoms should cluster into separate latent factors with strong
factor loadings of within-domain indicator variables and modest or weak relations among
the latent factors.

While to our knowledge no studies have directly examined discriminant validity for
differential diagnoses of anxiety disorders and ASD using a multitrait-multimethod analysis,
preliminary studies in the literature have begun to examine the construct validity of
psychiatric disorders in people with ASD. Gadow and colleagues (2005) examined the
DSM-IV attention deficit hyperactivity disorder (ADHD) classification system in children
with pervasive developmental disorder (PDD). Using parent and teacher report, the authors
compared two samples of children, one PDD sample and one non-PDD sample, on ADHD
behaviors. They also looked at differences between children in the PDD sample with and
without ADHD behaviors. The authors found preliminary evidence for ADHD as the same
disorder in the PDD and non-PDD populations, which suggests ADHD may be a “true”
clinical syndrome in children with PDD. Additionally, confirmatory factor analysis
conducted by Lecavalier and colleagues (2009) supported the construct validity of ADHD,
oppositional defiant disorder (ODD), generalized anxiety disorder, and depression in
children with ASD, based on parent and teacher measures. Witwer and Lecavalier (2010)
also examined psychiatric symptoms in 61 youth with ASD, and the effect of youth’s IQ and
language skills on parent endorsement of symptoms. Authors found that parents of youth
with better conversational skills and IQ > 70 reported more psychiatric symptoms in their
children than parents of youth with low conversational skills and IQ < 70. The authors
suggest DSM-IV-TR criteria for all disorders may need to be modified for persons with
ASD and lower verbal and cognitive skills. While these studies have begun to examine the
construct validity of DSM-IV-TR psychiatric disorders in children with ASD, they have not
evaluated discriminant validity among ASD severity and anxiety (or ADHD, ODD,
generalized anxiety disorder, and depression).

Previous research on child psychiatric symptom agreement from multiple methods has
shown mixed findings. In the typically developing literature, correlations between parent-
and self-report are often low to moderate, although still statistically significant. Achenbach,
McConaughy, and Howell (1987) conducted a meta-analysis examining inter-rater
agreement and found the mean correlation between self- and other-report was .22 (self/
parent r = .25, p < .001; self/teacher, r = .20, p < .001; self/mental health worker, r = .27, p
< .001). Although these correlations were modest, they were all statistically significant at the
p < .001 level. Recent research in typically developing children has shown evidence for
convergent and discriminant validity of the current DSM-IV anxiety disorder classification
system. Langer and colleagues (2010) used a multitrait-multimethod analysis, which
reported evidence of discriminant validity for social phobia, separation anxiety disorder,
generalized anxiety disorder, and panic disorder, as well as convergent validity for each
disorder among the different raters (self, parent, clinician). Similar to other studies, at the
correlation level, there was moderate inter-rater agreement. Model comparisons using
confirmatory factor analysis provided additional evidence of convergent validity.

Research in the ASD literature on inter-rater agreement has also shown mixed results.
Teachers have rated anxiety symptoms as more severe than mothers in children with ASD
(Gadow et al., 2005; Weisbrot et al., 2005). Additionally, White and Roberson-Nay (2009)
found trivial correlations between parent and child reports of anxiety in children with ASD.
In contrast to these findings, however, Farrugia and Hudson (2006) found that self-reports of
anxiety in children with HFA did correlate significantly with parent reports. Varying
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accounts of anxiety in children with ASD may be partially due to difficulties in measuring
anxiety in children with ASD because of the wide variability of ASD symptomatology
(Bellini, 2004). Due to a paucity of research on psychometrically valid measures of anxiety
in individuals with ASD, researchers are largely using measures of anxiety commonly used
in the typically developing population that have not been validated in people with ASD
(White & Roberson-Nay, 2009).

Due to the high prevalence of anxiety-like symptoms in children with ASD, it is important
to resolve whether anxiety experienced by children with ASD “travels separately” from (is
largely uncorrelated with) ASD severity and if anxiety manifests coherently like anxiety
exhibited by typically developing children (wherein different raters converge moderately
with one another on ratings of specific anxiety syndromes and total anxiety severity). We
hypothesize that there will be evidence of discriminant validity for anxiety in relation to
ASD severity. We also hypothesize that there will be evidence of convergence among the
multiple methods on both ASD and anxiety symptoms.

Methods
Participants

The sample included 88 children (63 males, 25 females), aged 7–11 years old and their
primary parent (defined as parent who was primarily responsible for overseeing child’s daily
activities). The mean age of the child sample was 9.29 years (SD= 1.65). The sample was
52% Caucasian, 19% mixed/other, 13% Asian, 13% Latino, and 3.5% African American. In
addition, 64% of the primary parents had graduated from college and 84% of the families
had an income of over $40,000 a year. Fifty-four percent of the sample had a diagnosis of
autistic disorder, 38% had a diagnosis of pervasive developmental disorder-not otherwise
specified, and 8% had a diagnosis of Asperger syndrome (percentages based on children
with at least one ASD diagnostic assessment from this study; N = 54). Of the four anxiety
disorders that were assessed (separation anxiety disorder, social phobia, generalized anxiety
disorder, and obsessive compulsive disorder), 61% had a clinical diagnosis of separation
anxiety disorder, 91% had a clinical diagnosis of social phobia, 61% had a clinical diagnosis
of generalized anxiety disorder, and 39% had a clinical diagnosis of obsessive compulsive
disorder (comorbidity among the anxiety disorders was common, accounting for the high
prevalence of multiple anxiety disorders; see below for description of diagnostic
procedures).

Participants were recruited for screening for a randomized controlled trial (RCT) of
cognitive behavioral therapy for children with ASD, with treatment targets of anxiety,
behavior regulation, social problems, and daily living skills (Wood et al., 2009a). All
families that participated in the intake assessment for this trial were included in the present
study. Children with ASD were referred to the study by a medical center-based autism
clinic, parent support groups, school personnel, and regional centers. Participants had an IQ
> 70 and a previous clinical diagnosis of autistic disorder, pervasive developmental disorder-
not otherwise specified, or Asperger syndrome. ASD status for the study was confirmed by
surpassing clinical cut-off scores on the Social Responsiveness Scale (Constantino &
Gruber, 2005), Autism Diagnostic Observation Scale (Lord et al., 2002) and/or the Autism
Diagnostic Interview-Revised (Le Couteur et al., 2003) social domain (84% of the sample
had valid scores for one of these measures, while the remaining 16% had a previous clinical
diagnosis of an ASD but dropped out of the study before undergoing a study-based ASD
assessment). An algorithm published by Klin and colleagues (2005) was used to distinguish
between autistic disorder, pervasive developmental disorder-not otherwise specified, or
Asperger syndrome. Thirteen percent of our sample had data from all three assessments,
32% from two assessments, and 40% had data from one assessment. Sixteen percent of the
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sample had data only from the ADI-R, 1% had data from only the ADOS, and 23% had data
only from the SRS. This study was approved by the UCLA Institutional Review Board.
Participants were assented and consented in accordance with the UCLA Institutional Review
Board.

ASD Measures
Autism Diagnostic Interview – Revised (ADI-R; Le Couteur et al., 2003)—The
ADI-R is a standardized parent interview with well-established psychometric properties in
ASD samples (Lecavalier et al., 2006). It is aimed at obtaining detailed descriptions of child
behaviors associated with the diagnostic criteria for ASD. The focus of the interview is on
the three main areas affected by ASD: reciprocal social interaction, communication and
language, and repetitive, restricted and stereotyped behaviors. The study used the ADI-R
“current” (rather than early childhood) ASD symptom ratings to create an ASD severity
composite score for hypothesis testing. Current ratings on all algorithm questions were
averaged to create a total ASD severity score.

Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2002)—The ADOS
is a semi-structured child interview assessing the child’s level of social and communication
functioning. It has well-established psychometric properties in ASD samples (Lord et al.,
2000). The interviewer provides a variety of social presses to elicit certain behaviors
relevant to the diagnosis of ASD. The current study used Module 3, which is designed for
individuals who are verbally fluent. An ASD symptom severity score was calculated using
ADOS ratings for hypothesis testing in this study. The ASD severity score was calculated by
summing the social interaction, communication, imagination, and repetitive/restricted
interest subscales.

Social Responsiveness Scale (SRS; Constantino & Gruber, 2005)—The SRS is a
standardized, 65-item, 4-point Likert style parent-report form assessing children’s autism-
specific characteristics such as social communication deficits and repetitive behaviors. The
SRS provides a total score and five subscales, and has demonstrated robust reliability and
validity (Constantino, 2002). The current study used the total score, with an alpha of .94.

Anxiety Measures
Anxiety Disorders Interview Schedule for DSM-IV – Child and Parent (ADIS-C/
P; Silverman & Albano, 1996)—The ADIS-C/P is a semi-structured interview done
separately with the child and parent in order to assess the child’s level of anxiety with regard
to several different anxiety disorders. For this study, the separation anxiety, social phobia,
generalized anxiety, and obsessive compulsive disorder sections were administered. The
ADIS-C/P has favorable psychometric properties (Wood et al., 2002) in the typically
developing population with preliminary evidence for acceptable psychometric properties in
ASD (Storch et al., 2012a, b; Wood et al., 2009a, b). From the interview, the Clinician’s
Severity Rating (CSR) scores are generated ranging from 0 to 8 (with higher scores
representing more anxiety) for each anxiety disorder diagnosis. A severity score of 4 or
greater is deemed as clinically significant. For this study, the ADIS-C/P specified that
impairment ratings (required for a diagnosis of an anxiety disorder) had to be separate from
the impairment caused by ASD. The current study used the following scores for hypothesis-
testing: (a) each participant’s highest anxiety diagnosis CSR score, (b) the number of
clinically significant anxiety disorders, (c) social phobia CSR score, and (d) separation
anxiety disorder CSR score.

Multidimensional Anxiety Scale for Children – Child and Parent (MASC-C/P;
March, 1998)—The MASC is a 39-item, 4-point Likert style measure where children and
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parents rate the child’s level of anxiety. The MASC is composed of four subscales (physical
symptoms, social anxiety symptoms, harm/avoidance, and separation/panic). The current
study used total scores as well as the parent and child separation/panic and social anxiety
subscale scores. The MASC has robust psychometric properties (March et al., 1997) in
typically developing samples and has been used in ASD samples (e.g., Bellini, 2004).
Alphas on the MASC-C were .86 for the total anxiety scale, .56 for the separation/panic
subscale, and .79 for the social anxiety subscale. Alphas on the MASC-P were .86 for the
total anxiety scale, .77 for the separation/panic subscale, and .81 for the social anxiety
subscale.

Procedure
Research staff contacted families that had called the study phone line and conducted an
initial phone screen with the primary caregiver to determine child’s age, prior ASD
diagnosis, symptoms of anxiety or shyness, and IQ. If the child met basic eligibility criteria
based on the phone screen (e.g., age group, ASD diagnosis, some anxiety), families were
invited to participate in the intake evaluation. The intake evaluation was conducted over two
appointments. Two hundred forty families were phone screened and 88 families participated
in the intake evaluation. The MASC-P was mailed to the primary caregivers to complete and
return at the intake evaluation. Children completed the MASC-C with a research assistant at
the intake evaluation.

Trained doctoral students and clinical psychologists administered the ADOS, ADI-R, and
ADIS-C/P. Research staff completed both parent and child interviews individually in private
research rooms. The doctoral students and clinical psychologists received appropriate
training and certification in administration of the ADOS and ADI-R. The ADIS-C/P training
consisted of a presentation on the administration of the interview, observation and coding of
a videotaped interview, co-rating multiple live interviews, and conducting one interview
under the supervision of a trained diagnostician. Additionally, the diagnostic team reviewed
15% of the ADIS-C/P assessments to ensure inter-rater reliability, which was adequate (see
Wood et al., 2009a,b). Participants received a $20-dollar honorarium for participating in the
intake assessment.

Analysis
A multitrait (social anxiety, separation anxiety, overall anxiety severity, and overall ASD
symptom severity) multimethod (MTMM; psychiatric diagnostic interview measures,
parent-report pencil and paper measures, and measures administered directly to the child)
analysis was used to examine the discriminant and convergent validity for anxiety and ASD
symptoms. While the approach described by Campbell and Fiske (1959) allows for
simultaneous evaluation of convergent and discriminant validity, limitations, such as the
subjective nature of correlation interpretation as well as the reliance on observed data, have
been noted (e.g., Byrne, 1994). The confirmatory factor analysis (CFA) approach to MTMM
treats the trait and method factors as latent variables and evaluates convergent and
discriminant validity at the model level. The diagnostician’s ADIS-C/P CSR scores of social
phobia and separation anxiety disorder, as well as the MASC subscales (both parent and
child report) for social anxiety and separation anxiety, were used as indicators of social
anxiety and separation anxiety. Additionally, the child’s total number of anxiety disorders,
their highest ADIS-C/P anxiety severity score, and the total raw scores on the MASC-P and
MASC-C were used as indicators of total anxiety. Total ASD severity was operationalized
as the average “current” autism symptom score from the ADI-R, the child’s total score from
the ADOS, and the total score on the SRS.
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Data were analyzed using EQS version 6.2 (EQS, 2006). Data were checked for outliers and
were normally distributed. All subjects were included in analyses regardless of missing data.
Rates of missing data varied from 3.4% missing on the MASC-P, 8% missing on the
MASC-C, 23.9% missing on diagnostician ADIS-C/P CSR scores, 45.5% missing on the
ADI-R, 59.1% missing on the ADOS, and 54.5% missing on the SRS. Missing values were
attributable to subject attrition over the two days of assessment. In addition, the SRS
measure was not collected for the first 28 participants. It was added as an outcome measure
beginning with the 29th child enrolled in the Wood et al. (2009a) RCT. Values for missing
data were imputed using Maximum Likelihood (ML) estimation in EQS. Data were assumed
to be missing at random (Rubin, 1976). ML estimation is one of two preferred methods for
the treatment of missing data (Bentler, 2006; Schafer & Graham, 2002) and has produced
accurate fit indices with simulated missing data in the proportions found in this study
(Arbuckle, 1996; Enders & Bandalos, 2001). To check for possible differences among those
with and without missing data, mean comparisons were performed using ANOVA; however,
mean scores on all measures used for hypothesis testing did not differ for those with and
without missing data.

A series of models were constructed to test for discriminant and convergent validity as
described by Byrne (1994). Model 1, the least restrictive of the models, allowed for method
and trait factors to freely correlate (see Model 1). Model 2 contained correlated method
factors and no trait factors. Model 3 contained perfectly correlated trait factors and freely
correlated method factors. Lastly, Model 4 was composed of freely correlated trait factors
and perfectly correlated method factors. Through comparisons of Models 2, 3, and 4 to the
least restrictive Model 1, we tested if there was evidence for discrimination among the
anxiety subcategories and ASD symptoms. A significant difference in model fit favoring
Model 1 (with the trait factors) over Model 2 (with no trait factors) provides evidence of
convergent validity (i.e., specifying substantive latent variables for each symptom area—
anxiety and ASD—improves model fit compared to merely modeling method variance).
Discriminant validity of traits is determined through comparison of Model 1 (with freely
correlated traits) and Model 3 (with traits perfectly correlated). This comparison assesses
whether model fit is improved when traits are not perfectly correlated, illustrating at least
modest distinctness of symptom domains (e.g., anxiety and ASD severity). Lastly,
discriminant validity of methods is determined through comparison of Model 1 (with freely
correlated methods) and Model 4 (with perfectly correlated methods).

Results
Anxiety and ASD symptoms: Discriminant Validity

Means, standard deviations, and intercorrelations for all study variables used for hypothesis
testing are presented in Table 1. The correlation matrix offers preliminary support for
discriminant validity for anxiety severity in relation to ASD severity. Ratings of anxiety and
ASD severity were not statistically significantly correlated with each other except in two
instances, one of which was within the same method. There was a statistically significant
relation between diagnostician ratings of ASD (ADI-R) and child ratings of social anxiety
(MASC-C; r = .315, p < .05). However, this hetero-method, hetero-trait correlation was still
lower than the magnitude of the other hetero-method, mono-trait correlations with
diagnostician ratings of ASD (i.e., ADI-R/ADOS, ADI-R/SRS), consistent with a
discriminant validity model. Additionally, there was a statistically significant correlation
between parent-rated ASD severity (SRS) and parent-rated social anxiety (MASC-P),
although this could be due to method variance (same rater). There was less evidence of
discriminant validity among the different anxiety subtypes at the correlational level. In
particular, separation anxiety and total anxiety were significantly correlated with each other
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in a number of tests. Overall, the correlation matrix offered evidence of discriminant validity
among ratings of ASD severity and anxiety severity.

The correlation matrix also offers preliminary evidence of convergent validity for separation
anxiety, total anxiety, and ASD severity, but not social anxiety. Parent-report pencil and
paper measures, measures administered directly to the child, and psychiatric diagnostic
interview measures of separation anxiety correlated statistically significantly with each other
(rs > .477; see Table 1), suggesting evidence of convergent validity for this anxiety domain.
For the most part, reports of total anxiety also correlated significantly with each other (rs > .
169 and < .344, and all but one r > .300; see Table 1). Parent-report pencil and paper
measures, measures administered directly to the child, and psychiatric diagnostic interview
measures of ASD severity had correlations in the moderate to strong range, though only one
of three was statistically significant (rs = .832, .289, and .338). Lastly, at the correlation
level, there was little evidence of convergence for social anxiety (parent-report pencil and
paper measures/psychiatric diagnostic interview measures: r = .177, p = n.s.; parent-report
pencil and paper measures/measures administered directly to the child: r = .064, p = n.s.;
measures administered directly to the child/psychiatric diagnostic interview measures: r = .
092, p = n.s.). The results at the correlation matrix level provide evidence of convergent
validity for the separation anxiety, total anxiety, and ASD severity domains, but not for
social anxiety.

Results from the confirmatory factor analysis showed moderate to strong factor loadings and
low factor intercorrelations between the ASD symptom severity factor and the anxiety
factors (see Figure 1). Specifically, the ASD symptom severity latent factor was not
significantly correlated with the total anxiety factor (r = −.01), social anxiety factor (r = .20),
or separation anxiety factor (r = .11). At the factor level, this pattern offers evidence of
discriminant validity among anxiety severity and ASD severity.

Table 2 displays results from the goodness-of-fit indexes for the four CFA models. Model 1,
the least restrictive of the models, demonstrated the best fit with a Comparative Fit Index
(CFI) of .976 and a Normed Fit Index (NFI) of .890. Model 2, the model with no trait
factors, showed the worst fit with a CFI of .824 and a NFI of .720. Model 3, with perfectly
correlated traits and freely correlated methods, showed poor fit with a CFI of .853 and a NFI
of .773. Lastly, Model 4, with freely correlated traits and perfectly correlated methods, had a
CFI of .862 and a NFI of .786, demonstrating poor model fit.

Model comparisons, based on chi-square differences and degrees of freedom, were
examined to determine convergent and discriminant validity. A summary of model
comparisons is provided in Table 3. A significant chi-square difference between models 1
and 2 was found (p < .001). Model 1 with freely correlated traits fit significantly better than
model 2 with no trait factors, demonstrating evidence for convergent validity of the
symptom areas (ASD severity and the anxiety subtypes). Additionally, a significant chi-
square difference between models 1 and 3 offered evidence of discriminant validity for traits
(p < .001). The model fit significantly better when traits correlated freely with each other
than when they were perfectly correlated with each other, suggesting that the different
symptom areas (anxiety and ASD severity) separate meaningfully from one another. Lastly,
a significant chi-square difference between models 1 and 4 demonstrated discriminant
validity among the methods, signifying that unique information was gathered from each of
the methods (p < .001).

Anxiety in ASD: Convergent and Discriminant Validity of Anxiety Syndromes
A separate set of models was also run to examine the construct validity of the DSM-IV-TR
classification of anxiety disorders in children with ASD. Findings from the typically
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developing literature on anxiety disorders suggest that anxiety disorders cluster into separate
anxiety subtypes (e.g., social phobia, separation anxiety disorder) and that different methods
converge in estimates of manifestations of anxiety (e.g., Langer et al., 2010). To examine
whether distinct social anxiety, separation anxiety, and total anxiety factors characterized the
pattern of anxiety manifest by children with ASD, the above CFA models were re-fit
without including indicators or a latent factor for ASD severity.

Goodness of fit indices for the four nested CFA models were examined. Model 1 was the
least restrictive of the models, and fit well (chi-square = 22.213, df = 19, CFI = .996, and
NFI = .942). Model 2, the model with no trait factors, showed poor fit (chi-square = 94.996,
df = 32, CFI = .811, and NFI = .748). Model 3, with perfectly correlated traits and freely
correlated methods, showed good fit (chi-square = 28.151, df = 22, CFI = .982 and NFI = .
925), although it was slightly less well-fitting than Model 1. Lastly Model 4, with freely
correlated traits and perfectly correlated methods, demonstrated poor model fit (chi-square =
57.380, df = 22, CFI = .894, and NFI = .848).

Model comparisons based on chi-square differences and degrees of freedom were examined
to determine convergent and discriminant validity. A significant chi-square difference
between models 1 and 2 was found (p < .001). Model 1 with freely correlated traits fit
significantly better than model 2 with no trait factors, demonstrating evidence of convergent
validity. The chi-square difference between models 1 and 3 approached significance (p = .
11). The model fit slightly better when traits freely correlated with each other than when
they were perfectly correlated with each other, however, not significantly. Lastly, significant
chi-square differences between models 1 and 4 demonstrated discriminant validity for the
methods, signifying that unique information was gathered from each of the methods (p < .
001). At the model level, this pattern of results signifies that while different methods
converge regarding the relative severity of anxiety that children with ASD exhibit, they may
not reliably discriminate among the types of anxiety (e.g., separation vs. social) that are
most prominent for a given child.

Discussion
Given the frequency of anxiety symptoms in children with ASD, it is important to resolve
whether these symptoms represent “true anxiety” or are simply manifestations of the ASD
diathesis or a result of false differential or dual diagnosis. The present study examined the
discriminant and convergent validity of anxiety and ASD symptoms in children with high-
functioning ASD aged 7–11 years. Findings revealed evidence of discriminant validity for
anxiety severity in reference to ASD symptom severity in this sample. That is, children with
higher anxiety severity were no more likely to have more severe ASD symptoms than were
children with lower anxiety severity, and vice versa, suggesting independence of the anxiety
and ASD constructs in this sample. Furthermore, there was evidence of convergent validity
for both ASD symptom severity and two of the three aspects of anxiety severity under
investigation (separation anxiety and total anxiety). However, there was no evidence of
convergent validity for social anxiety. Finally, different methods tended to converge
regarding the overall severity of anxiety symptoms for a given child, regardless of the nature
of the anxiety in question (e.g., social vs. separation anxiety), but there was little evidence of
effective discrimination amongst the anxiety symptom subtypes.

Our findings suggest that in youth with ASD who are seeking treatment, manifest anxiety
severity is largely independent of ASD severity, offering preliminary support for the
differentiation of anxiety and ASD symptoms in youth diagnosed with an ASD. Using a
multitrait-multimethod approach within a latent variable paradigm, we found that anxiety
and ASD severity were largely uncorrelated at both the latent variable and simple correlation
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level. Regardless of the extent of separation, social, and total anxiety reported by children,
parents, or diagnosticians, children varied substantially in their degree of ASD symptom
severity on the ADOS, ADI-R, and SRS. Further, our results also suggest two anxiety
subtypes (separation anxiety and total anxiety) had a similar degree of coherence in children
with ASD as in the otherwise typically developing pediatric population. Specifically,
different raters of the separation anxiety and total anxiety converged to a moderate extent
with each other, and within-rater estimates of internal consistency were also comparable to
what has been reported in the typically developing population (cf. Langer et al., 2010).

However, inter-rater correlations for social anxiety were low and nonsignificant. Many
factors may have influenced these findings. Some children may be sensitive about symptoms
of social anxiety, feel self-conscious about endorsing them, and may therefore under-report
symptoms. Additionally, on self-report questionnaires, social anxiety symptoms may be
more abstract (e.g., “feeling shy”) and not as concrete as symptoms of other disorders (e.g.,
separation anxiety disorder), making them more difficult to understand. Further, diminished
insight into social relationships, characteristic of people with ASD, could influence ratings
of social anxiety symptoms. It is also possible that different raters interpret symptoms of
social anxiety differently (Tyson & Cruess, 2012). Parents may attribute social difficulties to
ASD-related deficits and not social anxiety, whereas a diagnostician may be more attuned to
differences among the two constructs, leading to less inter-rater agreement. Conversely, it
has also been suggested in the literature that diagnosticians may over-identify social anxiety
in children with ASD, which would also lead to weaker inter-rater agreement (Mazefsky et
al, 2012). While it is possible that diagnosticians over-identified social phobia in our sample,
it seems unlikely as diagnosticians were highly trained to distinguish impairment in
functioning due to anxiety symptoms from that due to ASD symptoms. Further, for this
study, the ADIS-C/P specified that impairment ratings (required for a diagnosis of social
phobia) had to be separate from the impairment caused by ASD; and that the social
avoidance reported as part of the social phobia section had to be due to fear as opposed to a
lack of interest. Although our results do not offer a means of determining why convergence
was poor for social anxiety, this pattern of results clearly calls for further research into the
nature and expression of social anxiety in children with ASD.

The poor differentiation among the anxiety subtypes (e.g., separation anxiety vs. total
anxiety) within this sample could be due to the large amount of shared variance among the
subtypes. Our sample had high rates of comorbidity among anxiety disorders; 87% of the
children had two or more anxiety disorders. High comorbidity among anxiety disorders has
also been found in clinical samples of otherwise typically developing children with anxiety
disorders (e.g., Kendall et al., 2010). The high level of comorbidity in these samples, while
not invalidating the concept of anxiety subtypes with thematic emphasis (e.g., social vs.
separation anxiety), also signifies that children with clinical anxiety tend to be susceptible to
manifestations of anxiety across the spectrum of symptoms. Potentially, the measures of the
anxiety subtypes that were employed (e.g., MASC) lacked sufficient specificity for this
population.

Nonetheless, the anxiety subtypes, collectively, were clearly differentiated from ASD
symptom severity, a finding which was a product of the primary aim of this study. These
findings may have several implications. For children with ASD, anxiety may be a separate
clinical problem that varies significantly among affected children and manifests coherently
—as seen by different informants—at low, medium, or high levels. As noted above, anxiety
may cause additional impairment above and beyond ASD symptoms and may be an
important area of treatment (cf. Bellini, 2004; Chang et al., 2012; Spiker et al., 2011;
Sukhodolsky et al., 2008). CBT interventions have been developed with evident success in
the treatment of anxiety in children with ASD (e.g., Wood et al., 2009a,b). Influential
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models of emotional disorders hold that two separate dispositional characteristics (e.g.,
temperament or personality traits), namely, negative affectivity and effortful control, as well
as stressful events, interact to produce a generalized liability for anxiety or depression (e.g.,
Craske, 1999; Eisenberg et al., 2009). While it is well-established that there is a relative
weakness in effortful control/executive functioning in individuals with ASD (Corbett et al.,
2009), perhaps related to differences in frontal lobe structure or function (Carper &
Courchesne, 2005), there is also significant variability in this trait within the population of
people with ASD. Furthermore, there is evidence of greater negative affectivity in
individuals with ASD than in the typical population, perhaps related to amygdala
dysfunction within ASD (Schwartz et al., 2009) or as a result of failure of the executive
functioning system to downregulate the intensity of emotion generated by the limbic system,
but nonetheless there is substantial variability in the anxiety trait among individuals with
ASD. Stressful events are relatively common in ASD, in part as an effect of the symptoms
of ASD (e.g., intolerance of changes in routine), but still affect some children with ASD
more than others (Gillott & Standen, 2007). Given the average elevation but wide variability
in these three factors within the population of people with ASD, it is theoretically plausible
that clinical anxiety would be more common, on average, in individuals with ASD than
typically developing individuals, but still vary within the population of those with ASD as a
function of the extent to which these three factors are present. Further research may clarify
this.

Unfortunately, we did not have clear measures of other DSM-IV-TR anxiety disorders from
multiple raters to include in this analysis. Further research should examine the construct
validity of other anxiety disorders, such as obsessive compulsive disorder, panic disorder/
agoraphobia, and specific phobia, in the population of people with ASD, including adults.
Additionally, more research should explore the link between sensory over-responsivity and
anxiety in individuals with ASD.

It is also important to note that this study used anxiety measures and an anxiety
classification system that were originally developed using general clinical samples as well as
random population samples, and were not designed specifically for people with ASD. While
our use of the DSM-IV-TR framework for anxiety disorders presupposed in some ways that
anxiety symptom manifestation in the population of people with ASD could be comparable
to the typically developing population (e.g., that the same cluster of symptoms defines
“social anxiety” in both groups), the model also allowed for the most general structure of the
pattern of correlations, which in this case suggested that anxiety might be best
conceptualized in this sample, and with these measures, simply as a matter of “more” versus
“less” total anxiety. While not repudiating the usefulness of different anxiety subtypes for
children with ASD, these findings underscore the need to determine whether anxiety is
expressed in unique ways that differ meaningfully in people with ASD. It is possible that
biological differences in people with ASD lead to different experiences and patterns of
anxiety. Future research should explore the nature and development of clinical anxiety in
individuals with ASD.

It would be beneficial to continue to examine the construct validity of anxiety disorders in
the context of ASD. Our findings suggest that there is moderate convergence among
methods regarding relatively greater and lesser symptom severity, and that the two types of
symptoms (anxiety and ASD) are largely independent of one another in children with
higher-functioning ASD. The lack of substantial differentiation among the anxiety subtypes
in our SEM models suggests that there was not a clear distinction among specific types of
anxiety symptoms (e.g., separation, social). This issue requires further consideration in
planning for the conceptualization of clinical anxiety in the context of ASD in the
forthcoming DSM-5.
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Figure 1.
Main Model (freely correlated traits and methods)
Note: DSoc Psychiatric diagnostic interview of social anxiety; DSAD Psychiatric diagnostic
interview of separation anxiety; DTAx1 Psychiatric diagnostic interview of total anxiety
from number of anxiety disorders; DTAx2 Psychiatric diagnostic interview of total anxiety
from highest severity rating of anxiety disorder; DASD Psychiatric diagnostic interview of
ASD symptom severity; PSoc Parent-report pencil and paper measure of social anxiety;
PSAD Parent-report pencil and paper measure of separation anxiety; PTAx Parent-report
pencil and paper measure of total anxiety severity; PASD Parent-report pencil and paper
measure of ASD symptom severity; CSoc Measure administered directly to child of social
anxiety; CSAD Measure administered directly to child of separation anxiety; CTAx Measure
administered directly to child of total anxiety severity; CASD Measure administered directly
to child of ASD symptom severity
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Table 2

Summary of Goodness-of-Fit Indices for Anxiety and ASD MTMM Models

Model χ2 df CFI NFI

1 Freely correlated traits, freely correlated methods 52.324 43 .976 .890

2 No traits, freely correlated methods 130.270 62 .824 .720

3 Perfectly correlated trait, freely correlated methods 106.054 49 .853 .773

4 Freely correlated traits, perfectly correlated methods 99.670 46 .862 .786

Note: CFI Comparative fit index; NFI Normed fit index
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