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Objective This study examined how state and trait anxiety of adolescents with autism spectrum disorders (ASD) are associated with
their demographic characteristics, repetitive and restricted behaviors (RRBs), and internalizing and externalizing problem behaviors.

Methods A total of 96 participants with ASD (mean age=14.30 years; 91 males) completed a battery of tests including the State/Trait
Anxiety Inventory (STAI), the Autism Diagnostic Interview-Revised, the Social Responsiveness Scale (SRS), and a cognitive test measur-
ing intelligence quotient (IQ). Participants’ parents completed the Child Behavior Checklist (CBCL). Pearson’s correlations among age,
IQ, two subscales of the STAI (i.e., STAIS and STAIT, measuring self-reported state and trait anxiety, respectively), and the Anxiety sub-
scale of CBCL (i.e., CBCL-Anxiety, measuring parent-reported trait anxiety) were computed. Subsequently, Pearson’s correlations were
computed among the three anxiety measures, RRBs, and problem behaviors, while controlling for participants’ age and IQ.

Results The STAIS and CBCL-Anxiety were both significantly correlated with higher age, sensory sensitivity, depressive symptoms, so-
matic complaints, and aggressive behaviors. All three anxiety variables were significantly and positively correlated with total SRS RRB
scores. Additionally, the STAIS and STAIT were significantly associated with more severe Compulsion/Adherence behaviors, and the
CBCL-Anxiety was also significantly associated with more severe Rule-breaking Behaviors.

Conclusion Self-reported state anxiety showed association patterns similar to those of parent-reported trait anxiety. Future studies in-
vestigating the precise operationalization of different anxiety instruments are needed to accurately measure the anxiety of adolescents

with ASD.
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INTRODUCTION

Anxiety is considered to be one of the most common co-
morbidities of autism spectrum disorder (ASD)."* Approxi-
mately 40% of youths with ASD meet the diagnostic criteria
of an anxiety disorder,” and children with ASD are at signifi-
cantly increased risk of having anxiety disorders than chil-
dren without ASD.® Such tendencies have been reported to
negatively influence the social participation,’ life satisfaction,’®
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and long-term psychological health of individuals with ASD.’
Researchers have attempted to identify the factors that may
be associated with anxiety such as demographic characteris-
tics, ASD symptoms, and problem behaviors to develop an
effective intervention targeting this particularly vulnerable
population.

Various demographic factors such as intelligence quotient
(IQ), age, and gender have been shown to influence the anxi-
ety levels of individuals with ASD. A recent meta-analysis re-
ported that youths with ASD have higher anxiety levels than
clinically referred children, and this difference increased with
age. Additionally, differences in anxiety levels between chil-
dren with ASD and typically developing (TD) children have
been reported to increase with IQ."° Vasa and Mazurek'' spec-
ulate that individuals with higher IQs may be more aware of
their social and adaptive difficulties, resulting in higher anxi-
ety levels. On the other hand, studies of the effects of gender
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have not yielded consistent results. Gotham et al.”* reported
that females with ASD have higher anxiety levels than males
with ASD, while others reported no gender differences.™"*
Among the ASD symptoms, restricted and repetitive be-
haviors (RRBs) have been shown to be consistently associat-
ed with anxiety levels in individuals with ASD.>"*!>!¢ As one
of the core diagnostic characteristics of ASD, RRBs include
1) stereotyped and repetitive motor movements and manip-
ulation of objects; 2) restricted and fixated interests; 3) hyper-
or hypo-reactivity to sensory input; and 4) compulsive adher-
ence to routines and ritualized patterns of verbal and nonverbal
behaviors that occur regularly and interfere with daily func-
tioning."” RRB severity at the time of ASD diagnosis (ages 2-5)
was reported to be a risk factor for future anxiety symptoms
at ages 8—11 years.”” Among RRBs, higher levels of insistence

1819 and restricted

on sameness,’ increased sensory sensitivity,
interests (intense preoccupation with limited patterns of ac-
tivities or arrangements of things)* were significantly associ-
ated with anxiety in children with ASD. However, the causal
pathways underlying the associations between RRBs and
anxiety in ASD have not been identified. For instance, some
researchers contend that RRBs (e.g., repetitive thoughts) re-
sult in anxiety,” while others argue that anxiety causes an in-
crease of RRBs.***!

Anxiety has also been associated with internalizing (e.g.,
depression) and externalizing (e.g., oppositional attitudes or
physical aggression) behavioral problems in children and ad-
olescents with ASD.**** Some researchers contend that teach-
ing adaptive strategies to relieve anxiety may decrease prob-
lem behaviors.” However, arguments for the opposite direction
of cause and effect have also been raised. For instance, Niditch
et al.” argue that aggressive behaviors may lead to increased
anxiety due to peer rejection® or by instigating the constant
state of anxiety from behaving anti-socially.”’

The above-mentioned studies that investigate the factors
associated with the anxiety of adolescents with ASD tend to
utilize instruments that measure trait anxiety (i.e., relatively
stable, general predisposition of anxiety proneness). Yet, re-
searchers studying anxiety contend that there is another dis-
tinct dimension of anxiety, which is state anxiety (i.e., a tran-
sitory or situational feeling of tension and apprehension
accompanied by physiological arousal).?® Trait and state anx-
iety seem to be operating in different patterns in adolescents
with ASD. For instance, Mertens et al.” demonstrated that
while the trait anxiety of adolescents with ASD was higher
than that of TD adolescents, there was no group difference in
state anxiety, measured by skin conductance responses and
heart rate variability. However, with the majority of the cur-
rent literature focusing on trait anxiety, very few studies have
specifically examined the self-reported state anxiety of indi-

258 Psychiatry Investig 2021;18(3):257-265

viduals with ASD; the associations between state anxiety and
different individual factors of adolescents with ASD remain
largely unknown.

This study, therefore, aimed to better operationalize the
anxiety in adolescents with ASD by investigating how trait
and state anxiety are distinctively associated with demograph-
ic factors, RRBs, and problem behaviors. In line with the re-
sults from van Steensel and Heeman's'® meta-analysis and pre-
vious literature, we hypothesized that trait anxiety would be
positively correlated with higher age, higher IQ, more severe
RRBs, and more internalizing and externalizing problem be-
haviors. We did not have a hypothesis regarding the state anx-
iety in ASD due to the lack of literature.

METHODS

Participants

This study is a secondary analysis of previously collected
data from a social skills training group intervention for ado-
lescents and youths with ASD.* In the original study, partici-
pants were screened out if they had 1) a verbal IQ score low-
er than 65 on the Wechsler Adult Intelligence Scale (WAIS-
IV), Korean Educational Development Institute-Wechsler
Intelligence Scale for Children-Revised (KEDI-WISC), or the
Wechsler Intelligence Scale for Children (WISC-IV); 2) a his-
tory of major mental illness (e.g., schizophrenia or bipolar
disorder), 3) severe oppositional and aggressive tendencies;
or 4) hearing, visual, or physical disabilities or neurological
illnesses that would prevent participation in the intervention
program. Among 110 participants who attended the social skills
intervention, 14 were excluded from this study because we
did not have data to confirm their diagnosis.

A total of 96 participants with ASD [age range=11-18 years-
old; mean age (standard deviation)=14.30 years (1.80); 91
males] were included in this study. Detailed demographic
characteristics are reported in Table 1. All data collection pro-
cedures (IRB no: B-1108/133/007, B-1301/187-006, B-1106/
129-009) and retrospective analyses of collected data (IRB
no: B-2001/591-103) were approved by the Institute Review
Board (IRB).

Study procedures

Participants were recruited from the child and adolescent
psychiatric clinics of the corresponding author’s institution
and from advertisements mailed to child psychiatrists regis-
tered in the Korean Academy of Child and Adolescent Psy-
chiatry or shared on online parent support group blogs. Once
the participants and their parents had given their informed
consent, the Korean translation of the Autism Diagnostic
Observation Schedule-Second Edition (ADOS-2)*"* the Ko-



Table 1. Participant characteristics

Demographic characteristics ~ Mean (SD) Range
Age (years) 14.30 (1.80) [11,19]
FSIQ 98.91 (16.05) (68, 136]
ADI-R current score-SI 9.64 (4.27) [0, 19]
ADI-R current score-C 7.33 (3.30) [0, 16]
ADI-R current score-RRB 3.27 (2.05) [0, 9]
SCQ 23.79 (6.49) [2,32]
SRS-2 87.70 (27.80) [27,172]
CBCL-Anxiety 66.84 (9.51) [50, 100]
STAIT 38.05 (9.11) [20, 57]
STAIS 38.54 (9.01) [20, 57]

Percentage of male
Gender 94.8

FSIQ: Full scale intelligence quotients, SD: standard deviation, ADI-
R: autism diagnostic interview-revised, SI: social interaction, C:
communication, RRB: Restricted Repetitive Behavior, SCQ: Social
Communication Questionnaire, SRS-2: Social Response Scale-2,
CBCL: Child Behavior Checklist, STAIT: State-Trait Anxiety In-
ventory-Trait, STAIS: State-Trait Anxiety Inventory-State

rean translation of the Autism Diagnostic Interview-Revised
(ADI-R),** and the WAIS or WISC were administered during
their one-time visit to the authors’ laboratory to screen for
eligibility before the intervention. Research-reliable research-
ers (i.e., trained professionals who are qualified to implement
the ADOS-2 and/or ADI-R) administered the ADOS-2 and
ADI-R, and trained graduate students administered and
scored the WAIS or WISC under the close supervision of clin-
ical psychologists. All participants scored higher than the cut-
off points in both the ADOS-2 and ADI-R diagnostic algo-
rithms. In addition, all caregivers of participants completed a
battery of surveys including the Social Communication Ques-
tionnaire (SCQ)* and the Social Responsiveness Scale-Sec-
ond Edition (SRS-2)* to confirm the participants’ diagnoses.
The ASD diagnoses of all participants were confirmed by psy-
chiatrists” best clinical judgments based on their ADOS-2,
ADI-R, SCQ, and SRS-2 scores.

A few weeks later, eligible participants came back to par-
ticipate in the intervention. After the first session of the inter-
vention, participants and caregivers completed the State/Trait
Anxiety Inventory (STAI)*” and the Child Behavior Checklist
for Ages 6-18 (CBCL/6-18).% See Yoo et al.*® for a detailed ac-
count of the recruitment and screening procedures and de-
tailed information about the intervention.

Measures

STATY
The STAIY is a self-report questionnaire measuring trait
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and state anxiety. It consists of two 20-item subscales: the
STAIT, which measures how the respondents generally feel
(i.e., trait anxiety), and the STAIS, which measures how the
respondents feel at a given moment (i.e., state anxiety). Items
are measured on a 4-point Likert scale with a higher score
representing higher anxiety. Both subscales have been shown
to have good internal reliability, test-retest reliability, and con-
vergent and discriminant validity for youths.”” The reliability
and validity of the Korean translation of the STAI have been
reported to be sufficient (test-retest reliability: r=0.69 for STAIS
and r=0.75 for the STAIT; internal consistency: Cronbach’s al-
pha 0.88 for the STAIS and Cronbach’s alpha=0.83 for the
STAIT).” Cronbach’s alphas from the current study were 0.91
for the STAIS and 0.90 for the STAIT.

CBCL/6-18%

The K-CBCL/6-18 is a 120-item parent rating scale de-
signed to assess behavioral issues during the past six months
in children ages 6 through 18. The CBCL has been reported
to have sufficient validity and reliability.”*** The Korean stan-
dardized version of the CBCL 6-18* was used in this study. The
CBCL consists of two dimensions: DSM-Oriented Scales and
Syndrome Scales. The DSM-Oriented Scales of the CBCL
were constructed based on agreement among experts’ ratings
of the items’ consistency with Diagnostic and Statistical Man-
ual-IV (Text Revision) diagnostic criteria. The Syndrome Scales
were derived via factor analysis of existing items and consist-
ed of Anxious/Depressed, Withdrawn/Depressed, Somatic
Complaints, Social Problems, Thought Problems, Attention
Problems, Rule-breaking Behavior, and Aggressive Behavior
scales. Combining the scores of Anxious/Depressed, With-
drawn/Depressed, and Somatic Complaints yields Internal-
izing summary scores, and combining Rule-Breaking and
Aggressive Behavior yields Externalizing Problem summary
scores. This study individually utilized the Withdrawn/De-
pressed and Somatic Complaints scales to represent internal-
izing behaviors and the Rule-breaking Behavior and Aggres-
sive Behavior scales to represent externalizing behaviors.

The Anxiety score of the DSM-Oriented Scales (CBCL-
Anxiety) was used in this study as another trait anxiety vari-
able. We did not use the Anxious/Depressed score in the Syn-
drome Scales because it simultaneously captured the depressive
symptoms, which was used as one of the variables of interest.
We did not include other DSM-Oriented Scales in the analy-
sis to limit the number of hypotheses tested and avoid the Type
1 errors from multiple hypothesis testing. Cronbachs alphas
of subscales used in this study ranged from 0.70 to 0.88.

Autism Diagnostic Interview-Revised (ADI-R”)
The ADI-R is a semi-structured diagnostic interview ad-
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ministered to caregivers. With 93 items, trained examiners
rate each question with a higher score suggesting more severe
ASD-related symptoms. A diagnostic algorithm composed
of selected items generates three domains: social interaction,
communication, and RRBs. The RRB domain can be further
split into subdomains: 1) encompassing preoccupation or cir-
cumscribed pattern of interests, 2) compulsive adherence to
routines or rituals (labeled as compulsive adherence hereaf-
ter), 3) motor mannerisms, and 4) preoccupation with parts
of objects or non-functional elements of the material. Partici-
pants’ current scores of total RRBs, the four domains of RRBs,
and the sensory sensitivity score (i.e., combined score of the
three ADI-R items that ask participants’ likes and dislikes of
particular sensory stimuli) were utilized in this study as vari-
ables of interests. With approval by Western Psychological
Services, the Korean translated version of the ADI-R* was
used in this study.

Social Responsiveness Scale-2 (SRS-2)

The SRS-2 is a parent-report questionnaire used to measure
ASD symptomatology. Based on a 4-point scale, the SRS-2 is
composed of 65 items grouped into five scales: Social Aware-
ness, Social Cognition, Social Communication, Social Moti-
vation, and Autistic Mannerisms. Ratings are converted to t-
scores with higher scores indicating more severity in ASD
symptoms. Having previously been administered in ASD
studies as a diagnostic measure,* the SRS-2 has good inter-
nal consistency and concurrent and discriminant validity.*
The Autistic Mannerism subscale was used as a measure of
RRB in this study, and Cronbach’s alpha of the Mannerism
subscale from the current study was 0.92. The approved trans-
lated version of the SRS-2 by the WPS Publishers was used in
this study.

Autism Diagnostic Observation Schedule-second
edition (ADOS-2%)

The ADOS-2 is a semi-structured ASD diagnostic instru-
ment that is based on direct observations by a trained expert.
The ADOS-2 includes five modules that are composed of dif-
ferent tasks to accommodate developmental age and expres-
sive language skills. Scoring is based on the presence or ab-
sence of behaviors and social interactions shown throughout
the assessment with higher ratings suggesting greater impair-
ment. The sum of the converted scores must meet both cut-
offs in the Social Affect and RRB domains for an individual to
be classified as having autism. All participants were assessed
with either Module 3 or 4 because they were verbally fluent
adolescents or youths. We did not include the RRB scores of
the ADOS-2 as a variable in this study because the short in-
teraction with the examiner might not be enough to fully cap-
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ture the extent and range of participants’ RRBs.* Cronbach’s
alphas of Module 3 and 4 from the current study were 0.67
and 0.79, respectively.

KEDI-WISC*, WISC-IV* and WAIS-IV**¥

The KEDI-WISC and the Korean versions of the WAIS-IV
and WISC-IV, which are cognitive assessments designed to
measure intelligence and cognitive ability, were used to yield
full-scale intelligence quotients (FSIQ) of participants.****®
The KEDI-WISC was used before the Korean version of the
WISC-IV was available, and the decision to use WISC-IV/KE-

DI-WISC or WAIS-IV was made based on participants’ age.

Data analysis

First, the means, standard deviations of, and zero-order cor-
relations among the STAIT, STAIS, and CBCL-Anxiety were
computed. The equality of the correlation coeflicients of the
STAIT and CBCL-Anxiety and of the STAIS and CBCL-Anx-
iety was tested, using the “cortesti” function (i.e., a function
that allows the approximation of whether a certain correla-
tion strength is different from the strength of another correla-
tion) in Stata statistical software: Release 15 (College Station,
TX, USA).*” Then, pairwise Pearson r correlations among
STAIS, STAIT, CBCL-Anxiety, age, and FSIQ were calculat-
ed. Subsequently, partial correlations among the STAIT,
STAIS, CBCL-Anxiety, total RRB algorithm score from the
ADI-R, and total scores from the SRS Mannerism subscales
were computed, while controlling for age and FSIQ. To iden-
tify the specific types of RRBs associated with anxiety, we
conducted partial correlations among STAIT, STAIS, CBCL-
Anxiety, the four subdomain scores of the RRB domain, and
the sensory sensitivity variable of ADI-R. Sensory sensitivity
was calculated by adding the three ADI-R items that capture
participants’ atypical responses to sensory stimuli. Finally, the
partial correlations among Withdrawn/Depressed, Somatic
Complaints, Rule-Breaking, Aggressive Behavior subscales of
the CBCL, STAIT, STAIS, and CBCL-Anxiety were comput-
ed, while controlling for age and FSIQ.

RESULTS

The means and standard deviations of the STAIS, STAIT,
and CBCL-Anxiety are included in Table 1. The magnitude
of the correlation coefficient between the STAIT and CBCL-
Anxiety was not significantly different from that between the
STAIS and CBCL-Anxiety, p=0.62.

Benchmarks outlined by Cohen® were used to categorize
the magnitudes of the significant effect sizes as ‘small’ (0.10-
0.29), ‘mediun’ (0.30-0.49) and ‘large’ (=0.50). The age vari-
able was significantly correlated with the STAIS and CBCL-



Anxiety, r=0.31, p=0.002 (i.e., representing a medium effect
size) and r=0.24, p=0.02 (i.e., representing a small effect size),
respectively, but not with the STAIT, r=0.19, p=0.07 (n=96 for
all three effect sizes). The FSIQ was not significantly correlat-
ed with the STAIS, STAIT and CBCL-Anxiety, r=0.05, p=0.61,
r=-0.05, p=0.66, and r=-0.14, p=0.19 respectively (n=90 for all
three effect sizes).

Table 2 presents the partial correlation matrix among the
STAIS, STAIT, CBCL-Anxiety, RRBs, problem behavior vari-
ables, after taking age and IQ into account. Results of zero-
order correlational analyses without controlling for age and
FSIQ are presented in Supplementary Table 1 (in the online-
only Data Supplement).

Among the RRB variables, the total SRS Mannerism score
was significantly associated with all three anxiety variables.
The effect sizes for the STAIS and STAIT were small (r=0.29),
while the effect size for CBCL-Anxiety was large (r=0.50).
The total RRB algorithm score from the ADI-R was not as-
sociated with any of the three. However, among the domain
scores of the ADI-R, compulsive adherence was significantly
associated with the STAIS and STAIT with small effect sizes
(both rs=0.24), but not with the CBCL-Anxiety. Additionally,
sensory sensitivity variables were significantly associated with
the STAIS and CBCL-Anxiety with small (r=0.24) and medi-
um (r=0.34) effect sizes, respectively.

The STAIS was significantly correlated with Withdrawn/
Depressed, Somatic Complaints, Aggressive Behavior with
effect sizes ranging from small to medium (r=0.24-0.37). The

Table 2. Correlations matrix controlling for age and IQ

Variables STAIS  STAIT CBCL-anxiety
Withdrawn/depressed 0.371 0.20 0.617
Somatic complaints 0.26* 0.19 0.421
Rule-breaking behavior 0.10 -0.001 0.26*
Aggressive behavior 0.24* 0.14 0.24*
SRS-2 mannerism 0.291 0.297 0.507
RRBs total scores 0.12 0.11 0.06

from the ADI-R
ADI-R1 -0.06 -0.11 -0.06
ADI-R2 0.24* 0.24* 0.12
ADI-R 3 0.01 0.12 -0.02
ADI-R 4 0.10 0.03 0.19
Sensory sensitivity 0.24* 0.20 0.341

N=90 for all correlations. *p<0.05, fp<0.01. ADI-R 1: encompass-
ing preoccupation or circumscribed pattern of interest, ADI-R 2:
compulsive adherence to routines or rituals, ADI-R 3: motor man-
nerisms, ADI-R 4: Preoccupation with parts of objects or non-func-
tional elements of material, STAIT: State-Trait Anxiety Inventory-
Trait, STAIS: State-Trait Anxiety Inventory-State, CBCL: Child
Behavior Checklist, ADI-R: autism diagnostic interview-revised,
IQ: intelligence quotient

SY Kim et al.

STAIT was not significantly correlated with any of the exter-
nalizing and internalizing behaviors. The CBCL-Anxiety was
significantly associated with all four problem behavior scales
of the CBCL with the effect sizes ranging from small to large
(r=0.24-0.61).

DISCUSSION

The findings showed that state anxiety and trait (self- and
parent-reported) anxiety of youths with ASD were associated
with different demographic and behavioral variables. State
anxiety was associated with age, depressive symptoms, so-
matic symptoms, aggressive behaviors, the total RRB scores
from the SRS, the Compulsion/Adherence, and Sensory Sen-
sitivity. As partial confirmation of the initial hypothesis, self-
reported trait anxiety was associated with the total SRS RRB
scores and the Compulsion/Adherence. Parent-report trait
anxiety was associated with age, all problem behaviors, the
total SRS RRB scores, and Sensory Sensitivity. Following is a
discussion of the potential rationale for the identified signifi-
cant associations.

Ageand IQ

First, age was associated with state anxiety but not with self-
reported trait anxiety, showing that trait anxiety is a relatively
stable proneness® while state anxiety measures are subject to
change as children grow up. van Steensel and Heeman'’ con-
tend that as children with ASD get older, they encounter high-
er social expectations to adapt to their surroundings and con-
sequently become more aware of their own social difficulties,
leading to more stress and anxiety. Considering that state
anxiety was measured after the first group intervention ses-
sion during which participants were introduced to and asked
to interact with unfamiliar peers, the state anxiety score could
have reflected the participants’ individual variations in cog-
nitive and affective responses to the socially demanding situ-
ations. It has been previously suggested that unfamiliarity of
the intervention research situations may increase the self-re-
port state anxiety of participants.” In this case, the state anxi-
ety of older participants, who were likely to be more aware of
the social demands during the intervention session than
younger participants, may have been particularly heightened.
As the validity and reliability of the STAI have been estab-
lished under relatively neutral, non-anxiety provoking con-
texts in previous studies, future studies should explore how
the reliability of the STAIS may vary depending on the con-
text of the situation in which the measure is taken.

With respect to the parent-report anxiety, parents may ex-
pect their older children to manage their anxiety more effec-
tively and, therefore, show less anxious behaviors. This in-
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creased expectation may lead the parents to over-rate the se-
verity of their older childrens anxiety even if the children are
in fact showing the same level of anxiety regardless of their
age. At the same time, it is also possible that older children do
experience more anxiety, and parents are accurately reporting
their children’s anxiety levels.

Unlike the findings from van Steensel and Heeman'® and
contrary to our hypothesis, IQ was not associated with any of
the anxiety variables in this study. Although we included par-
ticipants with a relatively wide IQ range of 68—136, we cannot
rule out the possibility that different association patterns may
emerge when more participants with lower IQ levels (e.g., <70)
are included.

RRBs

All three anxiety variables were associated with the total
RRB scores measured by the SRS, but not with the total algo-
rithm score of the ADI-R, partially confirming our hypothe-
sis. We speculate that the total RRB scores of the ADI-R, which
are measured by six items, may not have been enough to cap-
ture items that are particularly more linked with anxiety. For
instance, we found items related to sensory sensitivity to be
significantly linked with state anxiety. However, according to
the ADI-R diagnostic algorithm, a participant’s score is based
on the selection of a higher rating between “interests in part
and/or non-functional parts” and “sensory oversensitivity.” If
one scored higher in the former question, their total RRB do-
main score would not have captured constructs related to sen-
sory sensitivity. This calls for the need to use instruments that
target specific and nuanced constructs within RRBs in future
research. For instance, anxiety in ASD was reported to be as-
sociated with specific constructs within RRBs such as insis-
tence on sameness] and intolerance to uncertainty (IU).>***
Future researchers should conduct follow-up studies with in-
struments that can validly and directly measure these con-
structs and examine how different aspects of RRBs are asso-
ciated with state and trait anxiety.

The significant associations between self-reported trait and
state anxiety and the Compulsion/Adherence subscale of the
ADI-R mirror the results of Hallet et al.,” who found that the
obsessive-compulsive symptoms of ASD were associated with
anxiety for participants with IQ >70. Gillott et al.* regarded
anxiety as both the source and the consequence of the ritual-
istic and compulsive behaviors of ASD. That is, individuals
with ASD may engage in ritualistic or compulsive behaviors
to relieve their anxiety”” and may also become anxious because
social environments are not organized to accommodate their
compulsive and ritualistic behaviors.

In terms of the significant associations between state anxi-
ety and parent-reported trait anxiety reported in this study,
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individuals with high sensory sensitivity may be constantly
bothered by various sensory stimuli in the environment and
may attempt to regulate the negative, overwhelming emotions
with maladaptive strategies such as avoidance or withdraw-
al®** Trying to avoid various sensory stimuli may require in-
dividuals to be alert to their environment and ultimately lead
to an increased likelihood of state anxiety.”** Green et al.’
also found that sensory oversensitivity predicts anxiety symp-
toms one year later. Meanwhile, Wigham et al."” suggested
that IU was a mediator between sensory under- and over-re-
sponsiveness and anxiety in children with ASD. Individu-
als with ASD with high IU may find facing and interpreting
aversive and unpredictable sensory stimuli to be stressful and

anxious.**

Problem behaviors

State anxiety was associated with all problem behaviors ex-
cept for rule-breaking behaviors. Youths with ASD who ex-
perience high state anxiety during stressful situations may be
engaging in problem behaviors as maladaptive strategies to
resolve the anxiety at the moment.” It is also possible that
youths with ASD who engage in frequent problem behaviors
may end up in anxiety-provoking situations and, therefore,
stay in higher levels of state anxiety more often than youths
with fewer problem behaviors. Moreover, contrary to our
initial hypotheses, self-reported trait anxiety was not associ-
ated with any of the internalizing and externalizing behavior
symptoms in youths with ASD, suggesting that self-reported
state anxiety during stressful situations may be more strongly
implicated with problem behaviors compared to self-report-
ed trait anxiety.

Implications

The findings of this study bear several implications for fu-
ture studies. To our knowledge, this is the first study that ex-
amined the associations between the self-reported state anxi-
ety of adolescents with ASD and their individual and behavioral
variables. Future studies should complement the findings of
this study by comparing the association patterns between
when state anxiety is measured by a self-report instrument
and when measured by behavioral or physiological measures
(e.g., electroencephalogram in Van Hecke et al.*; electroder-
mal activity in Jain et al.%%; and heart rate in Mertens et al.”®).

Except for the Rule-Breaking and Compulsion/Adherence,
parent-report trait anxiety was associated with the same vari-
ables with which self-report state anxiety variables were asso-
ciated, while the parent-reported and self-reported trait anxi-
ety measures demonstrated markedly different patterns of
associations with the purported variables of interest. These
patterns may have emerged because parents are usually mak-



ing judgments about their children’s trait anxiety levels based
on how youths express their anxiety in taxing situations, and
these may be better captured in self-report state anxiety items
(e.g., “I feel jittery”) than in trait anxiety items (e.g., “Tam a
steady person”). Additionally, given the high prevalence rate
of alexithymia (i.e., difficulty in identifying and describing
emotions) in ASD,* we speculate that the self-reported trait
anxiety, which requires objective and long-term self-reflection
and awareness of emotions and moods, may not be as accu-
rate as the parent-reported trait anxiety. Moreover, the associ-
ation patterns of parent-reported trait anxiety may be similar
to those of self-reported state anxiety because reporting how
anxious they feel at the moment may be easier for adolescents
with ASD than reporting on their general proneness.

Previous studies have not reached a consensus on whether
parent-report can accurately measure the anxiety levels of ad-
olescents and youths with ASD. Some studies contend that
parents may not be able to accurately judge their children’s
internalizing symptoms because adolescents with ASD may
be hiding their emotional distress from their parents.” Oth-
ers argued that their lack of a theory of mind abilities* makes
it difficult for individuals with ASD to accurately assess their
anxious states and questions the reliability of their self-report
results. We urge further research on the assessments of anxi-
ety captured by self- and parent-reports, perhaps using quali-
tative methods (e.g., cognitive interview) to explore in detail
the reasons for their responses to each item and how differ-
ent contextual variables influence the constructs captured in
the items. Moreover, we suggest that future studies measur-
ing the adolescents’ trait anxiety should utilize both self- and
parent-reports to gather multi-faceted, objective, and accu-
rate information.

Conner et al.** showed that parents’ own state and trait
anxiety symptoms were significantly associated with parent-
reported anxiety and problem behaviors of their adolescent
children with ASD. Noting that these anxiety levels were mea-
sured before the anxiety intervention of the adolescents with
ASD, Connor et al.”> explained that parents with high anxiety
levels may have been more anxious themselves due to the tim-
ing of the measurement, and this anxiety may have influenced
parents’ interpretation of their children’s behaviors. The same
mechanism may have also applied to this study. This under-
scores the need for studies examining the association between
parents’ own anxiety in various anxiety-provoking situations
and how they report about their childs anxiety.

While Kim et al.”* suggest addressing heightened levels of
anxiety as an effective way to decrease problem behaviors, it
might be more effective to identify mediators of the associa-
tions between problem behaviors and self-reported state anxi-
ety rather than those between problem behaviors and self-re-
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ported trait anxiety. Relatedly, targeted interventions training
youths with ASD with high self-reported state anxiety to ap-
ply adaptive emotion regulation strategies (e.g., cognitive re-
appraisal) in stressful situations may be more effective than
targeting individuals with high self-reported trait anxiety.
However, as we cannot draw any temporal or causal conclu-
sions in this study, we should not rule out the possibility that
exhibiting problem behaviors put youths with ASD in situa-
tions that heighten their state anxiety. Future studies should
use a controlled experimental design to investigate the causal
relationships between state anxiety and different problem be-
haviors in individuals with ASD to inform interventions that
support the cognitive-emotional and behavioral development
of youths with ASD.

Limitations

There are several limitations to be considered when inter-
preting the findings of this study. First, the majority of partici-
pants had subclinical levels of anxiety, at least as shown in
their STAI scores. Although there is no absolute cut-oft score
for the STAI, typically, individuals with anxiety disorder would
score in the range of 47-61 in the STAIT® while the mean STA-
IT score for the participants in this study was 38.05. Second,
we could not conduct analyses of the effects of gender because
we had only five female participants. Finally, as a correlational
study, we cannot make claims about causal relationships be-
tween anxiety and behavioral variables.

Conclusion

Self-reported state and trait anxiety and parent-reported
trait anxiety were each associated with different sets of de-
mographic and behavioral variables, while self-reported state
anxiety and parent-reported trait anxiety showed relatively
similar association patterns. Emphasizing that self-reported
state and trait anxiety and parent-reported trait anxiety are
operating under distinct underlying mechanisms, we urge fu-
ture researchers who study anxiety of adolescents with ASD
to be aware of the instruments’ differences. The findings also
highlight the need for future studies exploring precisely what
types of anxiety constructs are captured by items in each in-
strument. Finally, more studies investigating the causal asso-
ciations between state anxiety and problem behaviors and
mediators or moderators of the associations are needed to
inform the development of effective cognitive-emotional and
behavioral interventions that teach adaptive strategies to
youths with ASD.

Supplementary Materials
The online-only Data Supplement is available with this ar-
ticle at https://doi.org/10.30773/pi.2020.0328.
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Supplementary Table 1. Zero-order correlation matrix

Variables STAIS  STAIT CBCL anxiety
Withdrawn/depressed 0.40* 0.21* 0.62f
Somatic complaints 0.24* 0.20 0.46"
Rule-breaking behavior 0.09 -0.02 0.30f
Aggressive behavior 0.22* 0.13 0.48f
SRS-2 mannerism 0.341 0.31% 0.517
RRBs total scores 0.08 0.08 0.04

from the ADI-R
ADI-R1 -0.08 -0.13 -0.12
ADI-R2 0.37t 0.25* 0.15
ADI-R 3 -0.03 0.10 -0.07
ADI-R4 0.01 -0.01 0.16
Sensory sensitivity 0.28t 0.21* 0.38f

N=96 for all correlations. *p<0.05, Tp<0.01. ADI-R 1: Encompass-
ing preoccupation or circumscribed pattern of interest, ADI-R 2:
Compulsive adherence to routines or rituals, ADI-R 3: Motor man-
nerisms, ADI-R 4: Preoccupation with parts of objects or non-func-
tional elements of material, STAIT: State-Trait Anxiety Invento-
ry-Trait, STAIS: State-Trait Anxiety Inventory-State, CBCL: Child

Behavior Checklist



