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Abstract

Co-occurring anxiety is common in children with autism spectrum disorder (ASD). However,
inconsistencies across parent and child reports of anxiety may complicate the assessment of
anxiety in this population. The present study examined parent and child anxiety ratings in children
with ASD with and without anxiety disorders and tested the association between parent—child
anxiety rating discrepancy and ASD symptom severity. Participants included children aged 8-16
years in three diagnostic groups: ASD with co-occurring anxiety disorders (ASD + Anxiety; n=
34), ASD without co-occurring anxiety disorders (ASD; n=18), and typically developing healthy
controls (TD; n = 50). Parents and children completed ratings of child anxiety using the
Multidimensional Anxiety Rating Scale. Patterns of parent and child anxiety ratings differed
among the three groups, with parent ratings exceeding child ratings only in the ASD + Anxiety
group. Parents reported higher levels of child anxiety in the ASD + Anxiety versus ASD group,
whereas children reported comparable levels of anxiety in the two groups. Among children with
ASD, ASD symptom severity was positively associated with the degree to which parent ratings
exceeded child ratings. Results suggest that children with ASD and co-occurring anxiety disorders
endorse some anxiety symptoms but may underreport overall levels of anxiety. In addition, ASD
symptom severity might increase discrepancies in parent—child anxiety ratings. These findings
suggest a unique and valuable role of child anxiety ratings and suggest that both parent and child
anxiety ratings should be considered in light of children’s ASD symptom severity and used to
guide further assessment.

Lay Summary

Children with autism spectrum disorder (ASD) commonly experience anxiety; yet, their
perceptions of their anxiety might differ from their parents’ perceptions. This study found that,
while children with ASD and anxiety disorders acknowledge some anxiety, their parents report
them as having higher levels of anxiety. Also, child and parent perceptions of anxiety may differ
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more for children with more severe ASD symptoms. How these findings may guide research and
clinical practice is discussed.
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Introduction

Co-occurring anxiety is common among children with autism spectrum disorder (ASD),
with approximately 40% of children with ASD meeting criteria for at least one anxiety
disorder [Lecavalier et al. 2019]. Comorbid anxiety disorders can compromise daily
functioning and exacerbate core symptoms of ASD, including impairments in social
communication [Duvekot, van der Ende, Verhulst, & Greaves-Lord 2018]. Over the past 10
years, considerable progress has been made in the assessment and treatment of anxiety in
children with ASD [Scahill et al. 2019; Sukhodolsky, Bloch, Panza, & Reichow 2013].
However, relatively little research has addressed the issue of discrepancies in parent and
child ratings of anxiety in ASD.

Collecting information from multiple informants, particularly parents and children, is
considered best practice in the assessment of childhood psychological disorders [Hunsley &
Mash 2007]. However, patterns of inconsistent ratings of symptomatology across parents
and children occur frequently, with correlations between parent and child ratings ranging
from 0.2 to 0.3 and reflecting lower levels of agreement for internalizing (r= 0.26) versus
externalizing (r= 0.32) symptoms [Achenbach 2006; De Los Reyes et al. 2015]. Inconsistent
ratings result from multiple factors, such as differences in informant perspectives and
attributions, and are particularly common in the assessment of anxiety [De Los Reyes &
Kazdin 2005; Foley et al. 2005; Miller, Martinez, Shumka, & Baker 2014; Silverman &
Ollendick 2005].

Collecting information about anxiety from both parents and children and reconciling
potential discrepancies in ratings may be particularly important in ASD, as subjective
distress can be difficult to infer from observable behavior or dissociate from the core
symptoms of ASD. For example, parents of children with ASD may have difficulty
differentiating core symptoms of the disorder (e.g., repetitive behavior, rigidity) from
anxiety symptoms [Storch et al. 2012]. At the same time, children with ASD may struggle to
accurately report on their emotions [Wood & Gadow 2010] due to limitations in emotional
awareness [Bal et al. 2010; Losh & Capps 2006] and deficits in communication. Together,
these patterns may contribute to discrepancies between parent and child reports of anxiety
and complicate the assessment process. As such, a better understanding of parent—child
discrepancies in anxiety reporting in this population is warranted.

Research on parent—child agreement in anxiety ratings in children with ASD has yielded
mixed findings. Six recent studies exploring anxiety in children with ASD demonstrated fair
to moderate agreement across parent and child anxiety ratings, with correlations ranging
from r=0.36 to 0.70 [Blakeley-Smith, Reaven, Ridge, & Hepburn 2012; Farrugia & Hudson
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2006; Magiati, Chan, Tan, & Poon 2014; Ooi et al. 2016; Ozsivadjian, Hibberd, & Hollocks
2014; White, Schry, & Maddox 2012]. In contrast, five separate studies investigating anxiety
ratings in children with ASD found poor agreement between parent and child raters,
evidenced by correlations ranging from r=0.13 to 0.25 or lack of agreement when
considering diagnostic thresholds [Greenaway & Howlin 2010; Lopata et al. 2010; May,
Cornish, & Rinehart 2015; Mazefsky, Kao, & Oswald 2011; Storch et al. 2012].
Additionally, several studies of children with ASD have demonstrated higher parent versus
child ratings of anxiety [Bitsika & Sharpley 2015; Blakeley-Smith et al. 2012; Lopata et al.
2010; Ozsivadjian et al. 2014; Russell & Sofronoff 2005; White et al. 2012], whereas other
studies have reported the opposite pattern [Hurtig et al. 2009; Magiati et al. 2014; Ooi et al.
2016]. One recent study reported no difference in parent and child anxiety ratings in this
population [Burrows et al. 2018]. The lack of consistent findings on agreement between
parent and child anxiety ratings in children with ASD underscores the need to better
understand factors contributing to discrepancies.

Sample characteristics such as age, 1Q, and presence of a co-occurring anxiety disorder may
contribute to discrepancies in parent and child anxiety ratings. In particular, some research
suggests that a pattern of heightened parent versus child ratings may be particularly
pronounced for older children with ASD [Bitsika & Sharpley 2015] and that, in children
with ASD with 1Q scores above 75, parent—child anxiety rating discrepancies may be
attenuated for children with higher 1Q [Blakeley-Smith et al. 2012; Ooi et al. 2016]. With
regard to presence of co-occurring anxiety, only three studies have utilized samples of
children with ASD and confirmed comorbid anxiety disorder diagnoses [Mazefsky et al.
2011; Storch et al. 2012; White et al. 2012], while other studies have included samples of
children with ASD without reporting on presence or absence of co-occurring psychiatric
disorders. However, presence of a co-occurring anxiety disorder may be an important factor
in agreement versus disagreement in parent and child anxiety ratings. For example, clinically
significant anxiety may be more readily observable to parents, leading to increased parent
ratings. And if children with ASD underreport their anxiety symptoms due to difficulties
with self-awareness or communication that are conferred by the core symptoms of ASD,
there could be increased discrepancy in parent—child anxiety ratings. Indeed, in the studies
of children with ASD and comorbid anxiety disorders comparing parent and child anxiety
ratings, parents reported more anxiety than children [Storch et al. 2012; White et al. 2012].
Yet, no studies have examined parent and child anxiety ratings in children with ASD who
have a co-occurring anxiety disorder compared to children with ASD without anxiety. In the
present study, we address this gap in the literature by including two groups of children with
ASD, one with comorbid anxiety diagnoses and one without comorbid anxiety diagnoses.

Children’s ASD symptom severity may also impact parent and child anxiety ratings and
influence parent—child rating discrepancy. Specifically, symptoms related to social
communication and interaction, such as deficits in social-emotional reciprocity and
awareness of internal emotional experiences, may result in reduced child ratings of anxiety.
Additionally, parents may conflate ASD and anxiety symptoms, leading parents to rate
higher levels of anxiety in children with more severe ASD symptomatology. Supporting this
pattern, in a sample of 30 boys with ASD, greater ASD severity was associated with higher
parent ratings of anxiety [Ozsivadjian et al. 2014]. Furthermore, in two studies examining
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ASD symptom severity and anxiety rating agreement, greater ASD symptom severity was
associated with less agreement between parent and child anxiety ratings [Kaat & Lecavalier
2015; Magiati et al. 2014].

In this study, we examined parent and child anxiety ratings in well-characterized samples of
verbally fluent children with ASD with and without comorbid anxiety disorders. We also
included a typically developing control group to allow for comparisons to children without
ASD. Our first aim was to compare parent and child anxiety ratings in three groups of
children: ASD and comorbid anxiety (ASD + Anxiety), ASD without comorbid anxiety
(ASD), and typically developing (TD) children without any psychiatric disorder. We
predicted that parent and child anxiety ratings would be highest in the ASD + Anxiety group
and lowest in the TD group. We also predicted that parent ratings would be higher than child
ratings in the ASD + Anxiety group and that child ratings would be higher than parent
ratings in the TD group. We had no a priori hypotheses regarding relative levels of parent
and child ratings in the ASD group. Our second aim was to test the association of parent—
child anxiety rating discrepancy with ASD symptom severity, as well as with age, gender,
and 1Q. We predicted that ASD symptom severity would be positively associated with
parent—child anxiety rating discrepancy, marked by higher parent versus child anxiety
ratings.

Methods

Participants

Participants included 102 children (aged 8-16 years) comprised of three groups: 34 children
with ASD and co-occurring anxiety disorders (ASD + Anxiety group), 18 children with
ASD without co-occurring anxiety disorders (ASD group), and 50 TD healthy controls (TD
group). Participant demographics and clinical characteristics are shown in Table 1.

Procedures

ASD diagnosis was based on the Autism Diagnostic Interview-Revised (ADI-R) [Le
Couteur, Lord, & Rutter 2003] and the Autism Diagnostic Observation Schedule, 2nd
edition (ADOS-2) [Lord et al. 2012], which were administered by a research-reliable
clinician. For children with ASD, the Anxiety Disorders Interview Schedule for Children
and Parents (ADIS-C/P) [Silverman & Albano 1996] or the Schedule for Affective Disorders
and Schizophrenia for School-Age Children-Present and Lifetime Version (K-SADS-PL)
[Kaufman et al. 2016] was administered to assess for DSM-5 disorders, including anxiety
disorders. The ADIS and K-SADS were administered by two licensed clinicians who were
highly experienced in conducting structured diagnostic interviews in research studies of
children with neurodevelopmental disorders including ASD. Each clinician received detailed
instructions on administration of the ADIS and K-SADS and achieved 100% agreement on
three practice cases with a third clinician who was an expert in anxiety in ASD. Both the
ADIS and K-SADS were conducted with parent and child, and when there were differences
between parents and children, the raters used their clinical judgment to elicit information
necessary to confirm each diagnosis. Inter-rater reliability of the ADIS and K-SADS in this
study was assessed by Cohen’s kappa in a subset of 10 ADIS and 13 K-SADS interviews
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that were videotaped for quality assurance purposes and rated by a second rater [Bujang &
Baharum 2017]. The Cohen’s kappa coefficients for the diagnoses assigned based on the
ADIS ranged from 0.62 to 1.0 (Generalized Anxiety Disorder—1.0; Social Anxiety Disorder
—0.74; Specific Phobia—0.78; Separation Anxiety Disorder—1.0; Obsessive Compulsive
Disorder—0.62; Oppositional Defiant Disorder—0.74; ADHD—1.0; and Major Depressive
Disorder—1.0). The Cohen’s kappa coefficients for the K-SADS ranged from 0.63 to 1.0
(Generalized Anxiety Disorder—0.63; Social Anxiety Disorder—0.76; Specific Phobia—
0.81; Separation Anxiety Disorder—1.0; OCD—1.0; Oppositional Defiant Disorder—0.83;
ADHD—0.76; and Major Depressive Disorder—0.63). By convention, Cohen’s kappa
values from 0.61 to 0.80 indicate substantial agreement, and from 0.81 to 1.00 indicate
almost perfect or perfect agreement [Landis & Koch 1977].

Following administration of the ADIS or K-SADS, all diagnoses were confirmed by best
estimate consensus diagnoses [Leckman, Sholomskas, Thompson, Belanger, & Weissman
1982], by which all available information was reviewed, and any diagnostic disagreements
were discussed and resolved by consensus. To measure full-scale 1Q, the Differential Ability
Scales-11 [Elliott 2007] or the Wechsler Abbreviated Scale of Intelligence [Wechsler 1999]
was administered to all children. In addition to the clinical assessments, all parents provided
demographic and medical history information.

All children were required to have a full-scale 1Q score =70. In addition to a confirmed
diagnosis of ASD, children in the ASD + Anxiety group were required to meet DSM-5
criteria for at least one anxiety disorder, and children in the ASD group were required to
have no past or current anxiety disorders. Children in the TD group were required to have no
past or current psychiatric disorders.

Children with ASD were recruited from the Yale Child Study Center Autism Program and
participated in studies of behavioral therapy. For children who participated in clinical trials,
this study reports baseline data (i.e., data collected before children received study
interventions). TD children were recruited from the local community. Parents provided
written informed consent and children provided written assent. All study procedures were
approved by the Yale University School of Medicine Institutional Review Board and
complied with ethical standards of the American Psychological Association.

The Multidimensional Anxiety Scale for Children, 2nd edition (MASC-2) [March 2012] is a
50-item scale that assesses anxiety symptoms in children and adolescents. On this measure,
parents and children completed the parent report and child self-report versions, respectively,
which include identical items aside from different pronouns to fit the reporter. Items on the
MASC-2 are rated on a 4-point scale ranging from 0 (never) to 3 (often), with higher scores
reflecting greater anxiety symptomatology. The MASC-2 consists of 10 subscales and a
Total Anxiety scale and yields 7-scores based on child age and gender, with 7-scores =65
indicating elevated levels of anxiety. The MASC-2 has good internal consistency for
children with ASD in both parent report (a = 0.92) and child self-report (a = 0.90) [Kaat &
Lecavalier 2015]. Both the parent report and child self-report had good internal reliability in
the current total sample (a = 0.94 and a = 0.93, respectively), as well as within the ASD +
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Anxiety (a =.90 and a = .92), ASD (a = 0.80 and a = 0.95), and TD groups (a = 0.82 and
a =0.89). Parent- and child-rated Total Anxiety 7-scores were used for the analysis in the
current study in order to make comparisons between parent and child ratings based on
population-based age and gender norms.

The ADI-R [Le Couteur et al. 2003] and the ADOS-2 [Lord et al. 2012] were also used as
indexes of ASD symptom severity. The ADI-R is a clinician-administered semi-structured
interview conducted with the caregiver to assist with diagnosis of ASD. The clinician scores
items based on the caregiver’s responses to questions regarding the child’s current and
lifetime functioning. The ADI-R comprehensive algorithm yields total scores in the
following domains: Qualitative Abnormalities in Reciprocal Social Interaction, Qualitative
Abnormalities in Communication, and Restricted, Repetitive, and Stereotyped Patterns of
Behavior (RRB). Higher scores indicate greater severity of ASD-related symptoms and have
been linked to higher parent ratings of child anxiety [Hallett et al. 2013; Sukhodolsky et al.
2008].

The ADOS-2 is a clinician-administered observational assessment conducted with the child
to evaluate and diagnose ASD. The clinician evaluates the child’s language and
communication, reciprocal social interaction, and stereotyped behaviors and restricted
interests. All ADOS-2 administrations in the present study were conducted with Module 3,
intended for verbally fluent children. The ADOS-2 Module 3 algorithm yields scores in the
areas of Social Affect (SA) and Restricted and Repetitive Behavior (RRB), as well as a Total
Score, which can be used to establish classification of autism, autism spectrum, or non-
spectrum. Higher scores indicate greater severity of ASD-related symptoms and have been
associated with higher scores on child anxiety ratings, including the MASC-2 [Kaat &
Lecavalier 2015].

Data Analyses

First, a mixed-design analysis of variance (ANOVA) was used to test differences in anxiety
ratings across raters (i.e., parent, child) and diagnostic groups (i.e., ASD + Anxiety, ASD,
and TD). Planned post hoc tests were conducted using the Holm-Bonferroni adjustment to
correct for multiple comparisons. To examine agreement in parent and child anxiety ratings
in each of the diagnostic groups, bivariate correlations were conducted within group.

Next, we examined the association of the discrepancy between parent and child anxiety
ratings with child’s age, gender, 1Q, and ASD symptom severity as measured by the
ADOS-2 and ADI-R. These analyses were conducted in the combined ASD sample (ASD +
Anxiety group plus ASD group, 7= 52). Discrepancy in anxiety ratings was calculated using
the method proposed by De Los Reyes and Kazdin [2004], which produces a difference
score that is equally correlated with each set of informant ratings. Specifically, parent and
child anxiety ratings (MASC-2 Total Anxiety 7-scores) were first converted into zscores,
and then the child anxiety zscores were subtracted from the parent anxiety z scores to create
the parent—child discrepancy score. The sign was retained, consistent with prior work [De
Los Reyes & Kazdin 2006]. The score reflected the extent to which a parent’s rating of
his/her child’s anxiety exceeded the child’s rating, with positive values reflecting higher
parent (versus child) ratings, and negative values reflecting higher child (versus parent)
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ratings. Bivariate correlations between the discrepancy score and age, gender, 1Q, and the
ASD symptom severity variables were conducted. Lastly, the variables significantly
associated with the discrepancy score were entered into a hierarchical linear regression to
test their relative and combined contributions to parent—child anxiety rating discrepancy. All
analyses were conducted using SPSS v24 (IBM corp. 2017).

Demographic and clinical characteristics of the three diagnostic groups are reported in Table
1. There were significant differences in 1Q score, with higher scores in the TD versus ASD +
Anxiety group, and in ethnicity, with a greater proportion of Hispanic/Latino children in the
ASD + Anxiety versus ASD group. However, it is important note that there were no
significant differences in 1Q between the ASD subgroups. There were also no significant
differences in age, gender, or race across the three groups.

Parent and Child Anxiety Ratings: ASD + Anxiety, ASD, and TD groups

Mean and SD values of parent and child anxiety ratings across the three diagnostic groups
are reported in Table 2. The mixed ANOVA revealed a significant main effect of group,
H2,99) =54.18, P<0.001, 77p2 = 0.52, with highest anxiety ratings in the ASD + Anxiety
group and lowest anxiety ratings in the TD group. There was also a significant interaction of
group by rater, A2,99) = 23.05, £< 0.001, 77p2 = 0.32. Specifically, whereas parents rated
anxiety higher than children in the ASD + Anxiety group, {33) = -3.81, £=0.001, children
rated anxiety higher than parents in the ASD and TD groups, {17) = 3.13, £< 0.01 and £49)
=4.93, P<0.001, respectively. Additionally, parent anxiety ratings were higher in the ASD
+ Anxiety group versus the ASD and TD groups, #£50) = 6.12, A< 0.001 and #37) = 10.63,
P<0.001, respectively; however, child ratings were higher in the ASD + Anxiety group
versus the TD group, {53) = 4.62, £<0.001, but comparable in the ASD + Anxiety and
ASD groups £450) =0.13, £=0.90. This interaction is depicted in Figure 1.

There were moderate correlations between parent and child anxiety ratings in the ASD +
Anxiety, r=0.36, P< 0.05, and ASD groups, 7= 0.53, £< 0.05, but not in the TD group, r=
0.02, P> 0.05.

Associations of Demographic and Clinical Characteristics with Parent—Child Discrepancy
in Combined ASD Group

Correlations between parent—child discrepancy score and child’s age, gender, 1Q, and ASD
symptom severity are presented in Table 3. Parent—child discrepancy score was not
associated with age, gender, or 1Q. Of the indices of ASD symptom severity, parent—child
discrepancy score was associated with ADI-R communication deficits, r=0.33, £<0.05,
and ADI-R RRB, r=0.29, £< 0.05. The association between parent—child discrepancy score
and ADQOS-2 SA approached significance, r=0.29, £=0.06. The scatterplots of significant
associations are shown in Figures S1 and S2.

Based on the pattern of significant associations between parent—child discrepancy score and
ADI-R communication deficits and ADI-R RRB, these two ADI-R variables were entered
into a hierarchical linear regression predicting parent—child discrepancy score. To control for
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heterogeneity conferred by age, gender, and 1Q, these variables were entered simultaneously
in the first step of the model. ADI-R communication deficits and ADI-R RRB were entered
simultaneously in the second step. The results of these analyses are reported in Table 4.
After accounting for age, gender, and 1Q, ADI-R communication deficits and ADI-R RRB,
entered as a block, accounted for 14% of the variance in parent—child discrepancy, £ < 0.05.
However, when included together in this step, neither ADI-R variable made a significant
contribution. This pattern of results signifies that while neither communication deficits nor
RRBs contributed uniquely to parent—child discrepancy, the overall level of ASD symptom
severity evidenced by symptoms in these core areas contributed to discrepancy, and
specifically the extent to which parent ratings exceeded child ratings.

Discussion

The present study is the first to compare parent and child anxiety ratings in children with
ASD with and without comorbid anxiety disorders. The first aim of the study was to
examine anxiety ratings in children with ASD with and without comorbid anxiety disorders
relative to typically developing controls.

As expected, when combined over parent and child ratings, anxiety ratings were highest in
the ASD + Anxiety group, lower in the ASD group, and lowest in the TD group. The
tendency for children with ASD without comorbid anxiety disorders to have higher anxiety
ratings than typically developing peers indicates that, even in the absence of clinically
significant levels of anxiety, children with ASD experience notable anxiety symptomology.
This is consistent with prior research documenting elevated anxiety in children with ASD
and comparing children with ASD to non-ASD peers [Gillott, Furniss, & Walter 2001;
Greenaway & Howlin 2010; Russell & Sofronoff 2005]. This finding also suggests that
anxiety symptoms exist along a continuum for children with ASD. In addition, as
demonstrated in several previous studies [Blakeley-Smith et al. 2012; Ooi et al. 2016; White
et al. 2012], parent and child anxiety ratings were moderately associated for children in both
ASD groups. These findings are generally consistent with the low to moderate associations
found between parent and child symptom ratings in the typically developing population [De
Los Reyes et al. 2015].

Within the ASD + Anxiety group, both parents and children reported higher levels of anxiety
relative to the TD group. The finding that children in the ASD + Anxiety group reported
more anxiety than children in the TD group suggests that children with ASD and comorbid
anxiety are aware of their anxiety to a degree and supports the notion that children with ASD
are able to communicate about their emotional experiences. However, parent and child
ratings in the ASD + Anxiety group also diverged significantly, with parent ratings
exceeding child ratings. This finding is consistent with two studies that examined parent and
child reports of anxiety in children with ASD and comorbid anxiety disorders [Storch et al.
2012; White et al. 2012]. Furthermore, parent ratings in the ASD + Anxiety group were in
the clinically elevated range (MASC-2 Total Anxiety 7-score = 65) and higher than parent
ratings in the ASD group. In contrast, child ratings in the ASD + Anxiety group were in the
high average range (MASC-2 Total Anxiety 7-score between 55 and 59) and comparable to
child ratings in the ASD group, replicating earlier findings [Mazefsky et al. 2011]. These
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patterns of parent and child ratings may suggest a tendency for children with ASD and
comorbid anxiety to have difficulty reporting their anxiety to its full extent and for their
parents to be more aware of their anxiety, and particularly the extent to which it is clinically
significant. Such findings are consistent with research suggesting that children with ASD
underreport their anxiety symptoms [May et al. 2015; Mazefsky et al. 2011] and fail to
report clinically significant levels of anxiety when present and determined by clinician
consensus [Blakeley-Smith et al. 2012; Storch et al. 2012; White et al. 2012].

However, it is possible that differences between parent and child ratings in the ASD +
Anxiety group may have been influenced by the methodology used to establish diagnostic
status. Since comorbid anxiety disorders were diagnosed by semi-structured interviews with
the parent and child, to the extent that parents may have reported more anxiety symptoms
than children during the interviews, children who were assigned a comorbid anxiety
diagnosis and placed in the ASD + Anxiety group may have been more likely to have higher
parent ratings of anxiety. In such a case, obtained parent—child differences in anxiety ratings
in the ASD + Anxiety group may reflect consistent patterns of responding across
measurement instruments, with parents reporting higher levels of anxiety relative to their
children in both the interview and rating scale formats. As such, the present finding of
elevated parent- versus child-reported anxiety among children with ASD and comorbid
anxiety should be further examined in studies supplemented by additional diagnostic
methods.

The finding that children in the ASD + Anxiety and ASD groups reported subclinical levels
of anxiety that were higher than those reported by their TD peers is consistent with research
supporting the utility of child self-report among children with ASD [Blakeley-Smith et al.
2012; Ozsivadjian et al. 2014]. Moreover, this finding underscores the uniquely valuable role
of child self-report in the assessment process. To the extent that self-report ratings reflect
children’s insights into their emotional experiences, endorsed self-report items can elucidate
areas for more targeted assessment. For example, subsequent to collecting self-report
ratings, a clinician-conducted interview focused on endorsed areas of concern could provide
more information regarding the nature and extent of the child’s anxiety while also
scaffolding the child’s general ability to report on his or her emotional experiences. Through
such a process, the clinician may gain a more accurate and comprehensive picture of the
child’s anxiety symptoms, aided by the use of his or her self-report.

Consistent with earlier studies [Burrows et al. 2018; May et al. 2015], we found higher child
versus parent ratings of anxiety in the TD group. This pattern may be explained by the
presence of subclinical levels of anxiety in typically developing children and the tendency
for parents to lack awareness of these symptoms [Ozsivadjian et al. 2014]. Similarly, we also
found higher child versus parent ratings of anxiety in the ASD group. This finding is
consistent with several studies examining children with ASD without established anxiety
disorders [Hurtig et al. 2009; Magiati et al. 2014; Ooi et al. 2016]. Parents of children with
ASD without anxiety disorders may, like parents of typically developing children, lack
awareness of the subclinical, potentially less obvious, manifestations of their children’s
anxiety.
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The second aim of the study was to examine the association between ASD symptom severity
and parent—child anxiety rating discrepancy. Consistent with our expectations, ASD
symptom severity, marked by communication deficits and restricted and repetitive behaviors
(RRBs), was positively associated with discrepancy in parent—child anxiety ratings. Age,
gender, and 1Q were not associated with parent—child anxiety rating discrepancy, indicating
that these child characteristics did not contribute to differences in parent and child anxiety
ratings in our sample. When tested in the regression model, ASD symptom severity
predicted parent—child anxiety rating discrepancy, with greater symptom severity linked to
the degree to which parent ratings exceeded child ratings. Notably, the combination of
communication deficits and RRBs significantly predicted discrepancy score, although
neither showed unique effects. This pattern suggests that overall level of ASD symptom
severity, combined across the core domains of communication deficits and RRBs,
contributes to the tendency for parents to rate their children’s anxiety higher than their
children. This finding is consistent with previous research demonstrating lower levels of
parent—child anxiety rating agreement for children with more severe ASD symptomology
[Kaat & Lecavalier 2015].

Several factors may explain the positive association between ASD symptom severity and the
pattern of higher parent versus child anxiety ratings found in the present study. First, deficits
in social communication central to ASD, combined with limitations in emotional awareness,
insight and understanding, may interfere with the ability to accurately use language to
communicate about one’s emotional experiences [Wood & Gadow 2010]. Relatedly, deficits
in communication may result in difficulty comprehending abstract, emotion-focused
language characteristic of items on self-report rating scales [Blakeley-Smith et al. 2012].
Together, these difficulties with both expressive and receptive components of language may
hinder the ability to endorse experiences of anxiety via self-report, leading to reduced child
anxiety ratings. In addition, many of the RRBs commonly engaged in by children with ASD
(e.g., ritualized patterns of behaviors, insistence on sameness) may be interpreted by parents
as manifestations of anxiety [Storch et al. 2012], leading to heightened parent ratings of
anxiety. In these ways, by contributing to reduced child ratings and/or heightened parent
ratings, ASD symptom severity may augment parent—child anxiety rating discrepancy.

The association between ASD symptom severity and parent—child anxiety rating discrepancy
has relevant implications for clinical practice. Notably, this finding underscores the
importance of considering children’s levels of ASD severity when interpreting parent and
child anxiety ratings and using them to inform diagnostic evaluation. To the extent that core
ASD symptoms, including social communication deficits and RRBs, impact parent and child
anxiety ratings in ways that attenuate the accuracy of these ratings, additional assessment
methods aimed at facilitating accurate reporting are advised. For children, such methods
may include unstructured interviews intended to probe areas of endorsed concern, as well as
ratings scales with modified language and clarifying elements (e.g., objective examples,
rating scale anchors) aimed at addressing potential comprehension difficulties [Blakeley-
Smith et al. 2012]. Furthermore, to increase the utility of parent reports of child anxiety,
assessment measures that more precisely index symptoms of anxiety separate from core
features of ASD are needed. Efforts in this area are already underway [Scahill et al. 2019]
and provide a promising avenue of research.
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The presence of parent—child anxiety rating discrepancies may also reflect other clinically
meaningfully patterns and thus signal areas for continued assessment. Specifically, to the
degree that parent—child disagreement regarding a child’s behavioral and emotional
problems reflects broader aspects of the parent—child relationship, this disagreement may be
associated with parent—child interactions that contribute to the child’s emotional difficulties
[De Los Reyes & Kazdin 2006]. For example, for a certain parent—child dyad for whom
anxiety-rating disagreement is associated with limited parent—child conversations regarding
emotions, the lack of such conversations may preclude parent-mediated scaffolding of
emotion regulation skills needed for the child’s effective management of anxiety. By
considering the ways in which parent—child anxiety discrepancies may be related to other
aspects of child and family functioning, and by collecting additional information to better
understand these patterns, clinicians may be able to use discrepancies to gain a more
thorough conceptualization of a child’s anxiety and overall functioning.

Several limitations of the present study warrant mention. First, the cross-sectional design of
the study precludes inferences regarding the direction of the association between ASD
symptom severity and parent—child anxiety rating discrepancy. Studies employing
longitudinal designs are needed to examine the link between ASD symptomology and
anxiety ratings over time and test causal associations. Second, the sample size of the
combined ASD group in the current study was small, limiting the power to detect effects.
Studies with larger samples are needed to further explore the influences of communication
deficits and RRBs on parent—child anxiety rating discrepancy. Studies with larger samples
may also be useful for exploring differences in parent—child rating discrepancies specific to
particular anxiety disorders. Third, in this study, children with ASD and their families were
seeking treatments, including treatments for anxiety co-occurring with autism. As such, our
findings may not be generalizable to non-referred populations. This limitation can be
addressed in epidemiological studies with larger samples. Fourth, we cannot be certain that
the between-group differences in parent and child anxiety ratings were not influenced by
aspects of the characterization process and differences in relative weight placed on parent
versus child report during the diagnostic interviews. This limitation of psychiatric diagnoses
that are based on collecting information from children and their parents can be addressed by
developing more objective measures of anxiety. Lastly, the present study sample included
mostly boys. Future studies should focus on exploring patterns of parent—child anxiety rating
discrepancy in girls with ASD.

The present study is the first to compare parent and child anxiety ratings in children with
ASD with and without comorbid anxiety disorders. Findings suggest that while the overall
scores derived from child anxiety ratings should be interpreted with caution, child ratings
reflect important information regarding the anxiety symptoms of which children are aware
and are likely to provide a valuable tool for the comprehensive assessment of anxiety.
Additionally, both parent and child anxiety ratings should be considered in light of
children’s ASD symptom severity and used to inform continued assessment aimed at further
elucidating children’s patterns of anxiety. Future research should focus on the development
of assessment tools aimed at increasing the utility of parent-and self-report of anxiety in
children with ASD.

Autism Res. Author manuscript; available in PMC 2020 March 09.
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Results of a mixed-design ANOVA examining differences in anxiety ratings across raters

(parent, child) and diagnostic groups (children with ASD and comorbid anxiety, ASD

+Anxiety; children with ASD without comorbid anxiety, ASD; typically developing healthy
controls, TD). Anxiety ratings correspond to MASC-2 Total Anxiety 7-scores.
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Table 2.

Between-Group Differences in Parent and Child Anxiety Ratings

ASD + Anxiety (n=34) ASD(n=18) TD (n=50)

MASC-2 total anxiety 7-score, mean (SD)
Parent report 68.50 (13.63) 50.22 (7.89) 42.88 (4.12)
Child self-report 59.18 (11.31) 58.72 (13.60)  48.90 (7.67)

Note. ASD + Anxiety = ASD and comorbid anxiety; ASD = ASD without comorbid anxiety; TD = typically developing healthy controls.
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Page 19

Correlations between Parent—Child Anxiety Discrepancy Score and Age, Gender, 1Q, and ASD Severity in the
ASD Combined Group (ASD + Anxiety plus ASD, n=52)

Parent—child discrepancy score

Gender

Age
Full-scale 1Q
ADOS-2 SA
ADOS-2 RRB
ADOS-2 Total
ADI-R A
ADI-R B

ADI-RC

0.11
0.04
-0.06
0.26
-0.05
0.23
0.22

*

0.33

*

0.29

Note. ADOS-2, Autism Diagnostic Observation Schedule-2nd edition. ADOS-2: SA—Social affect; RRB—restricted and repetitive behavior. ADI-
R = Autism Diagnostic Interview-Revised. ADI-R: A—Qualitative abnormalities in reciprocal social interaction; B—Qualitative abnormalities in
communication; C—Restricted, repetitive, and stereotyped patterns of behavior. Parent—child discrepancy score = standardized parent MASC-2
Total Anxiety 7-score—standardized child MASC-2 Total Anxiety 7-score.

*
P<0.05.
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Page 20

Hierarchical Regression Analysis of Parent—Child Anxiety Discrepancy Score as a Function of ASD Severity

in the ASD Combined Group (ASD + Anxiety plus ASD, n=52)

Variable  R? B AF
Step 1 0.01 0.23
Age 0.05
Gender 0.10
1Q -0.03
Step 2 0.16 3.90
ADI-R B 0.29
ADI-RC 0.21

Note. ADI-R, Autism Diagnostic Interview-Revised. ADI-R subscales: B—Qualitative abnormalities in communication; C—Restricted, repetitive,
and stereotyped patterns of behavior. Parent—child discrepancy score = standardized parent MASC-2 Total Anxiety 7-score — standardized child
MASC-2 Total Anxiety 7-score.

*
P<0.05.
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