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Introduction

Abstract

Background: Autism Spectrum Disorder (ASD) is a pervasive
neurodevelopment disorder characterised by impairment in social
communication and presence of restricted, repetitive patterns of
behaviour, interests, or activities. A growing body of research has
shown that children with ASD experience significantly greater anxi-
ety levels than typically developing children. Anxiety disorders have
been found to be one of the most prevalent psychiatric comorbidi-
ties in this population of children and are associated with debilitat-
ing psychosocial impairment.

Objective: This study aimed to examine factors associated with
anxiety disorders among Chinese children diagnosed with ASD in
Hong Kong.

Methods: This cross-sectional study was conducted at a child
and adolescent psychiatry outpatient clinic from August 2019 to
April 2020. The sample consisted of one hundred thirty-two sub-
jects aged 6 to <12 years who had a diagnosis of ASD. Structured
interviews and questionnaires including the Diagnostic Interview
Schedule for Children, Parenting Stress Index-Short Form, Parent-
ing Styles and Dimensions Questionnaire and a socio-demographic
questionnaire were administered for the assessment of anxiety dis-
orders and their associated factors.

Results: Greater qualitative deficits in reciprocal social interac-
tion skills, attention-deficit/hyperactivity disorder and maternal
mood disorder were found to be significantly associated with anxi-
ety disorders in children with ASD.

Conclusion: Anxiety disorders are prevalent among children
with ASD. Early recognition and identification of comorbid anxiety
disorders are necessary in the diagnostic process of ASD. This study
enriches our understanding of the factors associated with anxiety
disorders in this population of children. For future research direc-
tions, furthering our understanding on the aetiological pathways,
course of illness, and outcome of anxiety disorders in autistic chil-
dren is highly warranted.

Keywords: Autism spectrum disorder; Anxiety disorder; Chinese
children; Hong kong children

Autism Spectrum Disorder (ASD) is a pervasive neurode-
velopmental disorder characterised by impairment in social
communication and presence of restricted, repetitive pat-
terns of behaviour, interests, or activities [2]. A growing body
of research has shown that children with ASD experience sig-
nificantly greater anxiety levels than typically developing chil-
dren, as well as children with other developmental disorders
[19,29,32,34,41,67]. A meta-analysis revealed that 39.6% of au-

tistic young people were comorbid with at least one anxiety dis-
order [66]. Anxiety in autistic children has been associated with
debilitating impairments such as aggression, irritability, depres-
sive symptoms and self-injurious behaviour [16,31]. To facilitate
our clinical understanding and local service development, it is
important to explore and recognise the factors associated with
anxiety disorder in this population of children.
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Social Communication Deficits and Anxiety

Social communication deficits are a central and debilitat-
ing element of ASD. Evidence has shown that deficits in social
skill are significantly associated with anxiety in autistic children
[7,10,15,62]. At different phases of development, social compe-
tence plays a critical role in navigating a child through social en-
counters. Deficit in social functioning, such as difficulty in inter-
preting and understanding other’s emotions, could significantly
affect the quality and quantity of social interactions. Failure in
social integration could be a stressful and anxiety provoking ex-
perience for children.

In the presence of social functioning deficits, the likelihood
of negative peer interaction has been found to increase [8,64].
Bullying victimisation rate among autistic children was shown
to be twice as high as those found in the general population [8].
Children who experienced high levels of bullying victimisation
were found to have higher levels of anxiety than children who
experienced low level or no victimisation [8].

Attention-Deficit Hyperactivity Disorder and Anxiety

ADHD is among the most common psychiatric comorbidities
in autistic children with prevalence rates ranging from 28% to
83% [13,20,30,35,3,40,45,53,57]. Anxiety disorders are com-
mon among children with ADHD. As shown in the Multimodal
Treatment study of children with ADHD, 33.5% of the subjects
met the DSM-III-R criteria for an anxiety disorder [39], while
a local study yielded a comparable rate of anxiety disorders
(27.5%) in school-age children with ADHD [55]. Autistic children
and comorbid ADHD, as compared to children with a sole diag-
nosis of ASD, have been found to have higher levels of anxiety
and lower quality of life [3,12].

Parenting, Parenting Stress and Children’s Anxiety

Theoretical models of anxiety disorders have hypothesised
the role of parenting in the development and maintenance of
childhood anxiety [11,74]. Parenting plays an important role in
shaping a child’s early environment and the emotional climate
within a parent-child dyad. A high level of parental warmth, re-
sponsiveness and autonomy granting are proposed to cultivate
children’s perception of mastery and internal locus of control,
which fosters anxiety reduction [11,44,60,74].

In contrast, excessive parental control is hypothesised to lim-
it children’s sense of mastery and development of autonomy,
contributing to high trait anxiety [11,74]. A meta-analysis sup-
ported that a higher level of warmth and autonomy-granting
were associated with lower levels of anxiety in children, where-
as a higher level of parental control and aversiveness were as-
sociated with higher levels of anxiety in children [44].

Comparing the different parenting styles, authoritarian
parenting, characterised by a low level of warmth and a high
level of control, is found to be associated with higher levels of
anxiety in youth [73].

Parents of autistic children are burdened with specific stress-
es in raising their children, commonly contributed by social
stigma, coordination of their children’s care, their children’s be-
havioural and emotional problems, and concerns towards their
children’s future development [24,28,33,69,77]. Compared to
parents of typically developing children and children with other
disabilities, parents of autistic children are found to have signifi-
cantly higher levels of parenting stress [23].

Parenting stress is found to share a significant association
with children’s anxiety and internalising symptoms [51,61,68]
such association is also observed in autistic young people [31].

Parental Psychiatric Disorders and Children’s Anxiety

Psychiatric disorders are common among parents of autis-
tic children, with higher prevalence rates than parents of typi-
cally developing children [27,77]. The relationship between
parental and offspring psychopathologies is well established in
literature. Growing evidence has suggested familial predisposi-
tion in anxiety disorders; offspring of parents with anxiety or
depressive disorders have been shown to have a heightened
risk of developing internalising problems and anxiety disorders
themselves [6,21,72]. A longitudinal examination has shown
that the offspring of depressed parents, compared to those of
non-depressed parents, have a threefold increase in risk of de-
veloping anxiety disorders [71]. Whereas offspring of mothers
with a lifetime history of anxiety disorder compared to offspring
of mothers without anxiety disorder, are at doubled risk of de-
veloping anxiety disorders [43].

Objective

This study aimed to examine the factors associated with anx-
iety disorders in Chinese school-age children diagnosed with
ASD in a child and adolescent psychiatry out patient clinic in
Hong Kong.

Methods

This was a cross-sectional study examining the prevalence
of anxiety disorders among Chinese school-age children diag-
nosed with ASD. This study was conducted at the Yaumatei
Child and Adolescent Mental Health Service (YMTCAMHS) from
August 2019 to April 2020. The YMTCAMHS is a regional special-
ist outpatient clinic serving children and adolescents under the
age of 18 years in the Kowloon West and Kowloon Central Clus-
ters of Hong Kong; these regions have a total population of 2.4
million, which is approximately one third of the total population
in Hong Kong [9].

Potential eligible Chinese subjects aged 6 to <12 with a di-
agnosis of ASD determined by psychiatrists, who fulfilled the
exclusion criteria and had attended YMTCAMHS from July 2018
to June 2019, were identified from electronic databases via
Clinical Management System and Clinical Data Analysis and Re-
porting System. Subsequently, subjects were selected via com-
puter-generated simple random sampling to be recruited into
the study. Written informed consent and assent were obtained
from the subjects’ parents and the subjects, respectively. All re-
cruited subjects’ parents were interviewed by the principal in-
vestigator with the Developmental, Dimensional and Diagnostic
Interview (3Di) to confirm the subjects’ diagnosis of ASD.

A further assessment was conducted on the same day using
the Chinese version of the National Institute of Mental Health
Diagnostic Interview Schedule for Children- Version 5 (NIMH
DISC-5), parent version for the assessment of comorbid anxiety
disorders and attention-deficit/hyperactivity disorder. Subjects’
parents were invited to complete the Parenting Styles and Di-
mensions Questionnaire (PSDQ), Parenting Stress Index-Short
Form (PSI-SF), and a sociodemographic data questionnaire. The
principal investigator was blinded to the results of the ques-
tionnaires prior to the completion of the 3Di and NIMH DISC-5.
Ethics approval was obtained from the Kowloon West Cluster
Research Ethics Committee.
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Subjects

The inclusion criteria include children who are ethnic Chi-
nese, age 6 to <12 years, and have a diagnosis of ASD deter-
mined by a psychiatrist and confirmed by the 3Di. Subjects with
known severe mental illnesses (such as psychosis, mania), intel-
lectual disability, severe neurological disorders, chromosomal
abnormalities, severe medical disorders that required long-
term treatment, active substance abuse, or parents who are
unable to comprehend Chinese are excluded from the study.

Developmental, Dimensional and Diagnostic Interview
(3Di)

The Developmental, Dimensional and Diagnostic Interview
(3Di) is a standardised computer-based parent-report interview,
developed and validated [58]. The pervasive developmental dis-
order module of the 3Di is primarily designed to assess dimen-
sions of autistic traits in children with normal intelligence. It
generates dimensional scores on domains of qualitative abnor-
malities in reciprocal social interaction skills, qualitative impair-
ments in language and communication skills, and repetitive and
stereotyped behaviours, as well as categorical diagnosis. The
3Di has excellent test-retest and interrater reliabilities. The sen-
sitivity and specificity were 1.0 and >0.97, respectively [58]. The
translated Chinese version of the 3Di pervasive developmental
disorder module has a sensitivity of 0.95 and specificity of 0.77
[36]. With the changes in the diagnostic criteria of ASD in the
DSM-5 [2], Mandy and colleagues (2012) tested the 3Di sub-
scales using confirmatory factor analysis and concluded that the
two-factor model of the DSM-5 was well represented in the 3Di.

National Institute of Mental Health Diagnostic Interview
Schedule for Children, Parent Version (NIMH DISC)

The National Institute of Mental Health Diagnostic Inter-
view Schedule for Children (NIMH DISC) is a highly structured
respondent-based diagnostic interview designed to assess psy-
chiatric disorders in children and adolescents. There are a total
of six modules assessing thirty-four common childhood psy-
chiatric disorders upon a one-year time frame. The interview
has parallel parent and youth reported versions, designed for
individuals in the age ranges of 6 to 17 years, and 9 to 17 years,
respectively.

The parent version was adopted in the present study as it is
designed for children within the age range of our sample (6 to
<12 years), as well as its better test-retest reliability than that
of the youth version [26]. Multiple symptoms are assessed,
and the scoring programme combines the symptom responses
to determine whether a disorder criterion is fulfilled. Recom-
mendations by the DISC Development Group are followed for
the impairment criteria; an impairment score of three is con-
sidered to be clinically significant. Literature has supported the
reliability and validity of the NIMH DISC, including a translated
Chinese version for the use in Hong Kong [26,54], which has
been widely adopted in local studies. Over the years, various
versions of NIMH DISC have been generated to match the evolv-
ing classification systems. The latest version- NIMH DISC-5 was
developed based on the DSM-5 classification [2].

Parenting Stress Index- Short Form (PSI-SF)

The Parenting Stress Index- Short Form (PSI-SF) is a self-re-
ported questionnaire designed for caregivers to assess parent-
ing stress [1]. The questionnaire comprised thirty-six items,
rated on a five-point Likert scale. It consists of three subscales

(parental distress, parent-child dysfunctional interaction and
difficult child) and a total stress score. Parents with a total stress
score at or above the 90" percentile are considered to be ex-
periencing clinically significant levels of stress and are recom-
mended for professional assistance. The Chinese version of the
PSI-SF has demonstrated satisfactory psychometric properties
and good reliability coefficients [75].

Parenting Styles and Dimensions Questionnaire (PSDQ)

The Parenting Styles and Dimensions Questionnaire (PSDQ)
is a self-reported questionnaire developed for parents of pre-
school and school-age children to evaluate parenting styles
[50]. The questionnaire comprised sixty-two items, rated on a
five-point Likert scale. Three parenting styles and eleven sub-
dimensions are assessed. Each parenting style contains several
subdimensions. The mean score of all items within a subdimen-
sion is calculated. Each parenting style is measured by taking the
mean score of all it’s subdimensions. The questionnaire shows
good reliability and has been used by researchers international-
ly. Cronbach’s alpha values for authoritative, authoritarian, and
permissive parenting are 0.91, 0.86 and 0.75, respectively [50].
The Chinese version of the PSDQ demonstrated good reliability
and validity [18]. The subscale scores correlate with each fac-
tor significantly with a coefficient of correlation between 0.732
and 0.951. Confirmatory factor analysis shows good construct
validity.

Sociodemographic Data

Through a structured questionnaire and subject’s case
record, information regarding the subject’s sociodemographic
background, medical and psychiatric history, schooling history,
and bullying history, as well as the family’s sociodemographic
background and psychiatric history were obtained.

Sample Size

Referencing overseas literature with study designs resem-
bling the present study, specifically studies that were based on
clinical samples and used standardised diagnostic interviews,
the prevalence estimates of anxiety disorders among autistic
children ranged from 43.5% to 84.1% [13,45-47]. Taking the
average value of 66% as the estimated prevalence with a 95%
Confidence Interval (Cl) and a 9% margin of error, the sample
size required for the present study was estimated to be 107 sub-
jects.

Data Analysis

Statistical analysis was performed using the Statistical Pro-
gram for Social Sciences 26.0 for Windows (SPSS Inc., Chicago,
lllinois, USA computer software).

Results

A total of 150 subjects selected via computer-generated sim-
ple random sampling were invited to participate in the study. Of
these subjects, 9 refused to participate due to time constraints
and privacy concerns, and 9 failed to reach the diagnostic cut-
offs of all three subscales in the 3Di.

The final sample consisted of 132 subjects. Comparing the
enrolled subjects with the subjects who did not participate in
the study, no statistically significant differences in age, sex, or
school year were found. The sample recruitment process is
summarised in (Figure 1).
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Subject and Family Characteristics

The sample consisted of 115 boys (87.1%) and 17 girls
(12.9%). The mean age of the subjects was 8.9 years (SD=1.7).
69 subjects (52.3%) were diagnosed with comorbid ADHD as as-
sessed by the NIMH DISC-5. All subjects were educated in main-
stream primary school.

The characteristics of the subjects are summarised in Ta-
ble 1. The mean ages of fathers and mothers were 45.8 years
(5D=7.6) and 42.2 years (SD=5.5), respectively. A total of 47
subjects (35.6%) had a family history of psychiatric disorder. 32
mothers (24.2%) and 3 fathers (2.3%) reported a history of de-
pression, while 4 mothers (3.0%) and 1 father (0.8%) reported
a history of anxiety disorders. Depression and anxiety disorders
were grouped as mood disorders for subsequent bivariate and
multivariate analyses. The characteristics of family are summa-
rised in Tables 2 and 3.

Prevalence Rate and Associated Factors

The one-year prevalence rate of any anxiety disorder was
28.8%. Bivariate analysis was performed to compare the vari-
ables between subjects with and without comorbid anxiety
disorders. Comparing the two groups of subjects, subjects
with anxiety disorders were found to have significantly higher
percentages of comorbid ADHD (x*=5.578, p=.018), antipsy-
chotic use (p=.007), ADHD medication use (y*=5.321, p=.021),
social skills training (x>=5.851, p=.016) and social exclusion
(¥*=13.032, p<.001). Significantly higher levels of qualitative
deficits in reciprocal social interaction skills (U=171.5, p<.001)
and repetitive and stereotyped behaviours (U=1340.0, p=.025)
were noted in subjects with comorbid anxiety disorders. Among
the investigated family variables, subjects with comorbid anxi-
ety disorders were found to have significantly higher percentag-
es of having a family history of psychiatric disorder (y*=11.562,
p=.001) and maternal mood disorder (y>=17.301, p<.001). Par-
ents of subjects with comorbid anxiety disorders were shown
to have significantly greater levels of maternal parenting stress
(t(130)=4.243, p<.001), paternal verbal hostility (¢(130)=2.281,
p=.024), and paternal corporal punishment (t(130)=2.120,
p=.036). Bivariate analysis results are summarised in (Tables
4 to 12). Logistic regression was conducted to examine the re-
lationship between anxiety disorders and variables that were
found to have a p-value of <.1 in bivariate analysis. Candidate
variables including ADHD (p=.018), qualitative deficits in re-
ciprocal social interaction skills (p<.001), repetitive and stere-
otyped behaviours (p=.025), physical bullying (p=.062), verbal
bullying (p=.077), social exclusion (p<.001), antipsychotic use
(p=.007), social skills training (p=.016), maternal mood disor-
der (p<.001), maternal PSI-SF total stress score (p<.001), pa-
ternal verbal hostility (p=.024), paternal corporal punishment
(p=.036), maternal reasoning/induction (p=.076) and mater-
nal verbal hostility (p=.073) were entered into the regression
model. The variable ADHD medication use was not entered into
the logistic regression as it highly correlated with the variable
ADHD, given that 95.7% of the subjects with comorbid ADHD
were treated with ADHD medication. The maternal PSI-SF total
stress score was entered into the regression model instead of
the PSI-SF subscale scores, in view of the high correlation be-
tween the variables. In the final regression model, the p-value
of the Hosmer and Leme show goodness-of-fit test was .585,
indicating a good fit for the model. The multivariate analysis re-
vealed that higher level of qualitative deficits in reciprocal social
interaction skills (adjusted odds ratio (OR)=2.68, 95% C/[1.82,
3.95], p<.001), presence of maternal mood disorder (adjusted

OR=17.80, 95% CI[2.86, 110.66], p=.002) and comorbid ADHD
(adjusted OR=16.00, 95% Cl[2.41, 106.28], p=.004) were sig-
nificantly associated with anxiety disorders in autistic children,
after controlling for age and sex. The results of the multivariate
analysis are summarised in Table 13.

Table 1: Characteristics of the subjects.

Mean + SD

Age 89+1.7

N %
Sex
Male 115 87.1
Female 17 12.9
Place of Birth
Hong Kong 126 95.5
Mainland China 6 4.5
Living Arrangement
Both parents 120 90.9
One parent 12 9.1
Primary Caretaker
Father 17 12.9
Mother 111 84.1
Grandparent 4 3.0
School Grade
Primary 1 12 9.1
Primary 2 25 18.9
Primary 3 20 15.2
Primary 4 24 18.2
Primary 5 27 20.5
Primary 6 24 18.2
History of Grade Retention 19 14.4
History of School Transfer 15 11.4
Victim of Bullying in the Past Year
Physical bullying 25 18.9
Verbal bullying 44 333
Social exclusion 34 25.8
Long-term Physical lliness
Asthma 3 2.3
Attention-Deficit/Hyperactivity Disorder 69 52.3
Psychiatric Pharmacological Intervention
Antidepressant 1 0.8
Antipsychotic 8 6.1
ADHD medication 66 50.0
Psychiatric Nonpharmacological Intervention
Psychological intervention 24 18.2
Social skills training 95 72.0
Speech therapy 68 51.5
Play therapy 36 27.3
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Table 3: Characteristics of the family’s psychiatric background.
Potential eligible subjects identified from ¢lectronic database N %
(Patients who attended the YMTCAMHS from July 2018 1o June 2019) Family History of Psychiatric Disorder 47 356
N=1073
Paternal Psychiatric Disorder
None 126 95.5
L
D i 3 23
Subjects selected via ep.ressm.n
computer-generated simple random sampling Anxiety disorder 1 0.8
N=150 Psychotic disorder 2 1.5
Maternal Psychiatric Disorder
L None 96 72.7
Provided consent ::rp::r:i;.‘ipate in the study Depression 32 24.2
: Anxiety disorder 4 3.0
Sibling Psychiatric Disorder
— _ None 116 87.9
ASD diagnosis confirmed by the 3Di
N=132 ASD 13 9.8
ADHD 12 9.1
Figure 1: Sample recruitment process. Anxiety disorder 2 15
Table 2: Characteristics of the family. Family History of Substance Misuse 2 15
Mean £ SD Table 4: Comparison of characteristics between subjects with and
Father’s Current Age 45.8+7.6 without comorbid anxiety disorder.
’ 2+5. Presence of
Mother’s Current Age 42.2+55 Total No Anxiety e
N % Sample Disorder Disord v
Parents’ Marital Status (N=132) (n=94) isorcer
Not married 1 0.8 (n=38)

i MeantSD MeantSD MeantSD Test P-
Married 119 90.2 = - - Value | value
Divorced/separated 12 9.1 8.9+1.7 t=-

+ +
Father’s Occupation Age 9.0+1.7 8.7+1.6 0.823 412
Manager & administrator 11 8.3 N | (%) | n (%) n (%)
Professional 5 3.8 Sex 3937
Associate professional 23 17.4 Male 115 (87.1) 80 | (85.1) 35 (92.1)
Clerical ¢ work 1 g3 Female 17 (12.9) 14  (14.9) 3 | (7.9)
erl.ca support worker . Place of Birth o1l
Service & sales worker 42 31.8 Hong Kong 126 | (95.5) 90 (95.7) 36 |(94.7)
Craft and related worker 10 7.6 Mainland
6 4.5 4 4.3 2 5.3
Plant & machine operator 12 9.1 China (45) “3) (53)
Elementary occupation 7 5.3 Living Arrangement 3257
Unemployed/homemaker 11 8.3 Both parents | 120 (90.9) 87 (92.6) 33 (86.8)
t 12 9.1 7 7.4 5 13.2
Mother’s Occupation Or.‘e paren (1) (7.4) (132)
Primary ‘
Manager & administrator 7 5.3 .265
Caretaker
Professional 1 0.8 Father 17 |(12.9) 10 @ (10.6) @7 (18.4)
Associate professional 10 7.6 Mother 111 (84.1) 80 (85.1) 31 (81.6)
Clerical support worker 26 19.7 Grandparent 4 | (3.0 4 (4.3) 0 (0)
Service & sales worker 19 14.4 School Grade 1)(;:1 337°¢
Craft and related worker 0 0 :
Plant & hi ¢ 0 0 Primary 1to3 | 57 (43.2) 38 (40.4) 19 (50.0)
ant & machine operator Primary4to6 75 | (56.8) 56  (59.6) 19 |(50.0)
Elementary occupation 0 0 Grade Reten- y= .
Unemployed/homemaker 69 52.3 tion 19 (144) 12 (12.8) 7 (18.4) 0.702 -402
Monthly Household Income (HKS) School >
15 | (11.4) 11 (11.7) 4 [(10.5) ]
<$9999 7 5.3 Transfer .999
$10000-20000 31 235 Victim of Bul-
$20001-30000 38 28.8 lving in the
Past Year
$30001-40000 13 9.8 . P
Physicalbul- o 1g9) 14 (49 11 (289 K- | .02
$40001-50000 18 13.6 lying - - N 3481 |
>$50001 25 18.9 Verbal bul- X=
— i 44 (333) 27 | (28.7) | 17 |(44.7) 077°¢
Number of Siblings lying 3.123
Social exclu- 2= *<
0 67 508 : 34 (258 16 (170) 18 (474) X )
1 56 42.4 sion 13.032 | .001
2 7 5.3 Note: Continuous data were analysed by independent-samples t-test. Categori-
3 2 1.5 cal data were analysed by ¢ Pearson’s chi-square test or f Fisher’s exact test.

*p<.05.
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Table 5: Comparison of the medical and psychiatric background be-
tween subjects with and without comorbid anxiety disorder.

Table 7: Comparison of the mother’s characteristics between subjects
with and without comorbid anxiety disorder.

Presence of : Presence
. No Anxiety
No Al t :
Total Sample [‘:isor:-):;:ry Anxiety Total Sample Disorder of Anxiety
(N=132) (n=94) Disorder (N=132) (n=94) Disorder
(n=38) (n=38)
- Test -
(%) n (%) n (%) Test P MeantSD MeantSD MeantSD ©s P
Value | value Value | value
Long-term Mother’s Cur- t=
Physical IlI- (2.3) 3 (3.2) 0 () 557° rent Age 42.25.5 42.4%5.6 41.8%5.0 0,530 .597
ness Mother’s Age t=
x= o 32.7¢5.1 32.845.2 32.5+4.8 .790
ADHD (523) 43 (457) 26 (68.4) .. 018  at Childbirth -0.266
Psychiatric Pharma- N (%) n (%) n (%)
cological Mo.ther's Edu- = 1o
Intervention cational Level 1.337
Antid - . . .
ntidepres (0.8) 0 0) 1 (2.6) 988 Secondary 89 (67.4) 66 (70.2)| 23 | (60.5)
sant Diploma 19 | (14.4) 13 (13.8) 6 | (15.8)
Antipsychotic (6.1) 2 (2.1) 6 | (15.8) *.007f University or
ADHD medica- Y= v 24 (182) 15 (16.0)) 9  (23.7)
tion (50.0) | 41 | (43.6) @ 25 |(65.8) 5321 *.021°¢ above
Psychiatric Nonpharmaco- MOth?r'S Oc- .263°
logical cupation
Intervention Managers & 7 (5.3) | 3 | (3.2) 4 | (10.5)
Psychologica| XZ: administrator ' ’ ’
X - (18.2) 14 | (14.9) 10 (26.3) 123«
intervention 2.373 Professional 1 08 1 (11) o (0)
Social skills X= -
. (72.0) | 62 | (66.0) 33 | (86.8) *.016° Associate 10 7.6 7 7.4 3 7.9
tralnlnhg 5.%51 professional (7.6) (7.4) (7.9)
S -
peec (51.5) 47 | (50.0) 21 (553) X 584c  Clerical support
therapy 0.300 worker 26 (19.7) 16 (17.0)| 10 | (26.3)
xX= .
Play therapy (27.3) | 25 | (26.6) 11 | (28.9) oo7s | 78 Service & sales 15 |nas| o lwag| 6 |@ss
Note: Categorical data were analysed by ‘Pearson’s chi-square test or ‘Fisher’s worker ' ' '
exact test. ADHD: Attention-Deficit/Hyperactivity Disorder. Unemployed/
Table 6: Comparison of the father’s characteristics between subjects homemaker 69 | (523)| 54 |(57.4)| 15 | (39.5)
with and without comorbid anxiety disorder. Mother’s Mari
Total Sample NO Anxiety  Presence of other's Vari- 119°
= p Disorder | Anxiety Disorder tal Status
(N=132)  "(p-94) (n=38)
Test - Not married 1 (0.8) 0 (0) 1 (2.6)
MeantSD | Mean * SD MeantSD Val val
Father’s Current due value ' Married 119 | (90.2) 87 (92.6) 32 | (84.2)
45.8+7.6 46.0t7.6 45.1+7.5 .510 .
Fathers Age at - Divorced/sepa- 1, | 91y 7 (7.4) 5  (132)
Childbirth 36.3t7.4 | 36.5+7.3 35.8:7.6 | 'a0q | 638 rated : : :
N %) | n | (%) n (%) Mother’s Years
Father’s Educational > of 366
Level 999 f .
Primary or less 1 (0.8) 1 | (1.1) 0 (0) Hong Kong
Secondary 77 (58.3) 55 (58.5) 22 (57.9) Residency
Diploma 24 (18.2) 17 (18.1) 7 (18.4)
Unlggros\;? or 30 (227) 21 (22.3) (23.7) >7 years 117 | (88.6) | 85 |(90.4) 32 | (84.2)
Father’s Occupa- 7791 <7 years 15 | (11.4) 9  (9.6) 6 | (15.8)
Man‘;‘égrs & Note: Continuous data were analysed by independent-samples t-test. Categori-
adm;nistratolr 11 58'3: ES'S: 3 57'9: cal data were analysed by © Pearson’s chi-square test or fFisher’s exact test.
Professiona 5 3.8 3 3.2 2 5.3
Assocé?gigrc’fes' 23 (17.4)] 19 (202) 4 (10.5) Table 8: Comparison of the household characteristics between sub-
Clerical support 4 83) 6  (6.4) 5 (13.2) jects with and without comorbid anxiety disorder.
Serv\?éoerge;ales : : ’ Total No Anxiety Dis- Presence of
worker 42 |(31.8)) 31 ((33.0) 11 | (28.9) Sample order Anxiety Disorder
Craft andkrelated 10 (76) 7 (7.4) 3 (7.9) (N=132) (n=94) (n=38)
o twg?r er b N | (%) n (%) n (%) p-value
a”ODer’:f;r Me " 12 (91) 9 (9.6) 3 (7.9) Monthly
_ f
Elementa_ry oc 7 (53) 4 (43) 3 (7.9) Household 491
cupation Income (HKS)
Unemployed/
homemaker 11 | (83) 7 (7.4) 4 (10.5) <$9999 7 | (5.3) 5 (5.3) 2 (5.3)
Father's Marital . $10000-20000 31 (235) 25  (26.6) 6 (15.8)
status 119 $20001-30000 | 38 | (28.8) 27 | (28.7) 11 | (28.9)
Not married 1 (0.8 0 (0) 1 (2.6) $30001-40000 = 13 | (9.8) 8 (8.5) 5 (13.2)
_ Married 119 [(90.2) 87 (92.6) 32 (84.2) $40001-50000 @ 18 | (13.6)| 10 (10.6) 8 (21.1)
Dlvorcetd{jsem- 12 (91 7 (74 5 (132) >$50001 | 25 (18.9)| 19 | (20.2) 6 (15.8)
Fathe:?s (\e(ears of Number of 579 f
Hong Kong Resi- 4107 Siblings i
dency 0 67 | (50.8) 48 (51.1) 19 (50.0)
27 years 125 [(94.7) 90 (95.7) 35 (92.1) 1 56 (42.4) 41 (43.6) 15 (39.5)
<7 years 7 [ (53) 4 [(43) (7.9) 2 7 (53) 4 (4.3) 3 (7.9)
Note: Continuous data were analysed by independent-samples t-test. Categori- 3 2 (5] 1 (1.1) 1 (2.6)

cal data were analysed by f Fisher’s exact test.

Note: Categorical data were analysed by f Fisher’s exact test.
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Table 9: Comparison of the family’s psychiatric background between subjects with and without comorbid anxiety disorder.

Note: Categorical data were analysed by © Pearson’s chi-square test or "Fisher’s exact test. /

Disorder.
*p<.05.

) ) Presence of
Total Sample No Anxiety Disorder ) .
(N=132) (n=94) Anxiety Disorder
- - (n=38)
N (%) n (%) n (%) Test Value p-value

Family Hist f Psychiatri

amily History of Fsychiatric 47 (35.6) 25 (26.6) 2 (57.9) ¥=11.562 *.001°
Disorder
Paternal Psychiatric Disorder
Mood disorder 4 (3.0) 2 (2.1) 2 (5.3) 578°
Psychotic disorder 2 (1.5) 2 (2.1) 0 (0) >.999f
Maternal Psychiatric
Disorder
Mood disorder 36 (27.3) 16 (17.0) 20 (52.6) x>=17.301 *<.001°
Sibling Psychiatric Disorder
ASD 13 (9.8) 7 (7.4) 6 (15.8) .145¢
ADHD 12 (9.1) 6 (6.4) 6 (15.8) .089f
Anxiety disorder 2 (1.5) 1 (1.1) 1 (2.6) .504f
Family Hist f

amily History o 2 (1.5) 1 (1.1) 1 (2.6) 4947
Substance Misuse

ASD: Autism Spectrum Disorder; ADHD: Attention-Deficit/Hyperactivity

Table 10: Comparison of the Developmental, Dimensional and Diagnostic Interview (3Di) scores between subjects with and without comorbid

anxiety disorder.

) ) Presence of
Total Sample No Anxiety Disorder ) .
Anxiety Disorder
(N=132) (n=94)
(n=38)
Median Median Median U value
(IR) (1aR) (1aR) P
. . . . L . 14.1 13.4 20.1
Reciprocal Social Interaction Skills Qualitative Deficits [10]* 171.5 *<.001
(13.0-19.0) (13.0-14.4) (18.9-21.6)
Language and Communication Skills Qualitative Impairments 15.0 15.0 15.0 1756.5 882
[8]° (12.1-18.0) (12.4-17.9) (11.6-19.0) ’ ’
Repetitive and Stereotyped Behaviours 6.1 6.0 6.7
1340.0 *.,025
3] (5.0-8.0) (5.0-7.4) (5.4-8.6)
Note: Continuous data were analysed by the Mann-Whitney U test. ? Cut-off scores for the three subscales of the 3Di according to Skuse et al. [58].
*p<.05.
Table 11: Comparison of the PSI-SF scores between subjects with and without comorbid anxiety disorder.
Total ) ) Presence of
No Anxiety Disorder ) A
Sample Anxiety Disorder
(n=94)
(N=132) (n=38)
Mean+SD Mean+SD Mean+SD t p-value
Father
Total Stress 68.8+11.1 68.1+10.9 70.4£11.4 1.081 .282
PD 29.3+4.6 28.9+4.4 30.145.0 1.281 .202
P-CDI 27.543.6 27.243.4 28.4+4.1 1.638 .107
DC 31.143.3 30.943.3 31.613.4 1.102 272
Mother
Total Stress 84.9£18.6 79.8%17.1 94.0+18.4° 4.243 *<.001
PD 33.44£9.4 31.248.6 39.149.0 4.746 *<.001
P-CDI 31.747.8 30.247.6 35.347.3 3.526 *.001
DC 39.348.9 37.548.1 43.8%9.3 3.851 *<.001

Note: Continuous data were analysed by independent-samples t-test. PD: Parental Distress; P-CDI: Parent-Child Dysfunctional Interaction; DC: Difficult Child. >90
percentile, indicating clinically significant levels of stress.

*p<.05.
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Table 12: Comparison of the PSDQ scores between subjects with and without comorbid anxiety disorder.

Total Sample No Anxiety Disorder Presence of Anxiety Disorder
(N=132) (n=94) (n=38)
Mean+SD Mean+SD Mean+SD t p-value
Father
Authoritative 3.1%0.7 3.1x0.7 3.120.6 -0.440 .661
Warmth/support 3.1+0.7 3.2#0.8 3.0%0.7 -1.490 .139
Reasoning/induction 3.210.8 3.110.8 3.11+0.8 -0.062 951
Democratic participation/ 2.9%0.7 2.9%0.7 3.0£0.9 0.973 332
autonomy granting
Responsiveness 3.1+0.6 3.1+0.6 3.21+0.7 0.327 744
Authoritarian 2.3%0.5 2.2%0.5 2.4%0.5 1.652 .101
Verbal hostility 2.620.7 2.60.6 2.920.7 2.281 *.024
Corporal punishment 1.9%0.6 1.9%0.6 2.1+0.7 2.120 *.036
Non-reasoning/punitive strategies 1.9+0.5 1.9+0.5 2.0%0.6 0.672 .503
Directiveness 2.80.7 2.8%0.7 2.910.7 0.614 .540
Permissive 2.620.6 2.60.6 2.620.4 -0.076 .939
Lacks follow through 2.9+0.6 2.9+0.6 2.8+0.6 -0.440 .661
Ignoring misbehaviour 2.1+0.5 2.1%0.5 2.2+0.6 1.287 .204
Lacks self-confidence 2.8%1.3 2.8%1.5 2.7%05 -0.317 752
Mother
Authoritative 3.7%0.6 3.7%0.5 3.810.7 0.957 .340
Warmth/support 3.9+0.6 3.9%0.6 3.910.7 0.008 .994
Reasoning/induction 3.710.7 3.710.7 3.910.9 1.788 .076
Democratic participation/autonomy granting 3.4%0.8 3.3%0.8 3.5%0.8 1.029 .305
Responsiveness 3.4%0.7 3.4%0.6 3.51%0.8 0.830 408
Authoritarian 2.4%0.5 2.4%0.4 2.520.5 1.276 .204
Verbal hostility 2.8%0.6 2.7%0.5 2.920.7 1.810 .073
Corporal punishment 2.0+0.5 2.0+0.5 2.1+0.5 0.376 .708
Non-reasoning/punitive strategies 2.0+0.5 1.9+0.6 2.0+0.5 0.943 .347
Directiveness 3.120.6 3.120.6 3.240.7 1.104 272
Permissive 2.6x0.4 2.620.4 2.7%0.5 1.169 .245
Lacks follow through 3.0%0.6 3.0%0.5 3.1+0.7 1.214 227
Ignoring misbehaviour 2.1+0.5 2.1+0.5 2.1+0.5 -0.437 .663
Lacks self-confidence 2.6%0.5 2.6%0.5 2.8+0.6 1.467 .145

Note: Continuous data were analysed by independent-samples t-test. *p<.05.

Table 13: Multivariate analysis of factors associated with comorbid anxiety disorder.

Unadjusted OR [95% CI of OR] p-value *Adjusted OR [95% CI of OR] | p-value
Reciprocal Social Interaction Skills Qualitative Deficits 2.66 <.001 2.68 <.001
P [1.83,3.87] : [1.82, 3.95] :
) 16.03 17.80
Maternal Mood Disorder .001 .002
[2.96, 86.81] [2.86, 110.66]
. . . .. . 15.78 16.00
Attention-Deficit/Hyperactivity Disorder .003 .004
[2.50,99.71] [2.41, 106.28]

Note: Hosmer and Lemeshow goodness-of-fit test, Chi-square statistics: 6.558, p=.585. *Odds ratio is adjusted by age and sex.

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Psychiatry Behav Sci 9(1): id1089 (2023) - Page - 08



Austin Publishing Group

Discussion

The present study is the first local study examining the fac-
tors associated with anxiety disorders among school-age autis-
tic children based on the DSM-5 classification [2]. In accordance
with past literature, higher level of qualitative deficits in recip-
rocal social interaction skills was found to be significantly asso-
ciated with anxiety disorders in the present study [7,10,15,62].
Several processes have been proposed to underlie the link be-
tween anxiety and social functioning. First, children with defi-
cits in social skills are likely to have greater difficulties in forming
and maintaining peer relationships, which could induce stress
and loneliness. Evidence has shown that autistic children who
harbour a greater sense of social loneliness experience a higher
level of anxiety [72]. Second, the likelihood of negative peer in-
teraction is increased in the presence of deficits in social func-
tioning [8,64]. As shown in the present study, social exclusion
was significantly more common among children with anxiety
disorders than among those without anxiety disorder (p<.001).
Adverse social experiences as such could in turn precipitate a vi-
cious cycle of social avoidance and anxiety. Third, anxiety could
conversely undermine social functioning [14]. Through reinforc-
ing social avoidance and withdrawal, anxiety reduces one’s op-
portunities to exercise and refine learned social skills, and there
by perpetuates deficits in social functioning. Social functioning
and anxiety are closely related and should be addressed con-
comitantly in therapy. To better understand the causal nature
and dynamic interaction of this relationship over time, longitu-
dinal examination is warranted.

The present study revealed a high comorbidity rate between
ASD and ADHD (52.3%), concurring with both local and over-
seas evidence [35,38,57]. Comorbid ADHD was shown to be sig-
nificantly associated with anxiety disorders in autistic children.
Autistic children with comorbid ADHD are speculated to face
more complex difficulties throughout their growth and devel-
opment. Compared to children with a sole ASD diagnosis, those
with comorbid ADHD have been found to associate with lower
adaptive functioning, greater conduct problems and higher
ASD symptom severity, specifically in the domain of social func-
tioning [3,35,49,59,76]. Impairment has been shown to affect
various aspects of an individual including home life, classroom
learning and leisure activity [35]. These factors could all poten-
tially contribute to their greater distress, lower quality of life
and higher susceptibility to anxiety development [35,56]. Our
findings carry strong implications for clinicians to specifically as-
sess anxiety symptoms during the diagnostic process of ASD,
notably in those with comorbid ADHD.

The present study also found significant association between
maternal mood disorder and anxiety disorders in autistic chil-
dren, which echoes findings from researches conducted on
typically developing children [6,21,43,71,72,]. The mechanism
underlying the association is believed to be interplay between
genetic and environmental influences. Research has indicated
genetic determinants as a substantial source of familial aggre-
gation in anxiety disorders, as supported by family, twin, and
high-risk studies. Heritability across anxiety disorders is esti-
mated to range between 30% to 40% [25], supporting a genetic
contribution. Environmental factors are likely to contribute to
the remaining variance. Several processes have been proposed.
It is hypothesised that children learn anxiety through parental
modelling. As proposed in Bandura’s social learning theory, chil-
dren learn behaviour expressed by their parents through vicari-
ous learning [4]. Mothers who are depressed or anxious tend

to demonstrate catastrophic and negative interpretations of
situations, producing anxiety-related learning experiences for
their children. With prolonged contact, children may gradually
internalise and mimic fearful behaviour expressed by their de-
pressed or anxious mothers, contributing to their own develop-
ment of anxiety [17]. Conversely, children could influence the
psychological well-being of their parents. Children with anxiety
disorders could present with various emotional and behavioural
problems, which could in turn induce stress and anxiety in their
parents [24]. Maternal depression has been shown to be asso-
ciated with infant attachment insecurity [5], while attachment
insecurity is considered closely related to anxiety disorders in
children [70]. Considering that autistic children generally have
lower attachment security than typically developing children
[52,65], the presence of maternal mood disorder could further
impede the formation of attachment security, thereby increas-
ing children’s vulnerability in developing anxiety disorders [70].
The relationship between childhood anxiety disorders and ma-
ternal mood disorder is complex and is speculated to be recip-
rocal over time.

Bivariate analysis showed significantly higher levels of
parenting stress among mothers of children with anxiety dis-
orders than mothers of those without anxiety disorders,
t(130)=4.243, p<.001, while the parenting stress levels between
fathers of children with and without anxiety disorders showed
no statistically significant difference, t(130)=1.081, p=.282.
Subsequent multivariate analysis revealed no significant asso-
ciation between anxiety disorders and the parenting stress in
both mothers and fathers. A previous study that demonstrated
an association between parenting stress and children’s anxiety
had based their assessment of anxiety on a dimensional ap-
proach in symptom measurement [51]. In contrast, the present
study adopted a categorical approach in generating diagnosis
of anxiety disorders. With the use of a categorical approach,
the association between parenting stress and anxiety symp-
toms that had not reached a diagnostic cut-off of an anxiety
disorder would have been masked. Furthermore, the associa-
tion between parenting stress and children’s anxiety disorders
could be mediated by other factors, such as parents’ stress cop-
ing behaviour and their level of social support. Looking at the
overall sample, mothers were found to have significantly high-
er parenting stress (M=84.9, SD=18.6) than fathers (M=68.8,
SD=11.1), t(214)=-8.045, p<.001. Mothers of children with anxi-
ety disorders were revealed to have a mean PSI-SF total stress
score (M=94.0, SD=18.4) exceeding the 90" percentile, indicat-
ing clinically significant level of parenting stress that required
professional assistance. Our results echo the findings of a local
study that revealed significant parenting stress among mothers
of autistic children [77]. Despite the absence of significant asso-
ciation shown in the present study, parenting stress should not
be overlooked in the assessment of autistic children and should
be managed accordingly. Further research is required to tease
out the potential mediating variables between maternal parent-
ing stress and anxiety disorders in autistic children.

The present study has several strengths. First, computer-
generated simple random sampling was adopted to minimise
sampling bias. Second, the adoption of a sample with a narrow
age range allowed focused examination of the clinical profile
of anxiety disorders in school-age autistic children. Third, the
study had a high response rate of 94%, and a relatively large
sample size in comparison to previous studies. Fourth, highly
structured diagnostic interviews were used to establish the di-
agnoses of ASD and anxiety disorders, providing results with
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high diagnostic validity and reliability. Finally, this was the first
local study examining the associated factors of anxiety disor-
ders in autistic children based on the DSM-5 diagnostic crite-
ria [2]. Nevertheless, the findings should be interpreted in the
context of the following methodological limitations. First, this
study had a cross-sectional design, causality between anxiety
disorders and the associated factors could therefore not be es-
tablished. To better understand causality and the longitudinal
course of illness, prospective follow-up studies are warranted.
Second, the sample was recruited from a child and adolescent
psychiatry outpatient clinic. Selection bias was potentially intro-
duced, and the sample may not be a true representation of all
autistic children. Third, the assessments relied solely on parents
as informants, introducing potential informant bias. Without in-
formation from other informants, the results may be an incom-
plete reflection of a child’s condition. Finally, this study lacked
a control group. It would be highly beneficial for future studies
to include controls to allow direct comparison between autistic
children and typically developing children

Conclusion

Anxiety disorders are prevalent among Chinese school-age
autistic children in Hong Kong. This study enriches our under-
standing of the associated factors of anxiety disorders in this
population of children. Early recognition and identification of
comorbid anxiety disorders are necessary in the diagnostic
process of ASD. Extra attention should be given to children with
a comorbid diagnosis of ADHD, given its significant association
with anxiety disorders. Considering the significant association
between maternal mood disorder and anxiety disorders in au-
tistic children, evaluation of parents’ psychiatric profiles is highly
indicated, in order to identify at-risk individuals and to tailor the
support for both the children and their families. In light of the
significant association between anxiety disorders and recipro-
cal social interaction skills, it is implied that anxiety-related and
ASD-related deficits should not be viewed as separate entities
in therapy. ASD therapy components such as social skills train-
ing should be incorporated as part of the treatment for anxiety
disorders in autistic children. As shown in the present study and
previous literature, autistic children are highly comorbid with
ADHD, while ADHD is significantly associated with anxiety dis-
orders. Adequate intervention should be implemented to opti-
mise the control of ADHD symptoms in minimising the level of
impairment experienced. The findings of the present study pro-
vide an important next step in the development of local serv-
ices for autistic children with comorbid anxiety disorders. For
future research directions, furthering our understanding of the
aetiological pathways, course of illness, and outcome of anxiety
disorders in autistic children is highly warranted.
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