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KEYWORDS Abstract

Autistic Spectrum Background and objectives: Little research has informed the intellectual profiling of adult ASD
Disorder (ASD); population. Besides, current findings on how intelligence level may vary with ASD symptom
IQ profiling; severity and social competence are mixed due to inconsistent use of parent- and self-report
Social competence; symptom measures.

Autistic traits; Methods: The present study examined the Wechsler intelligence profile of 23 Chinese ASD adults
Self-report; (mean age =20.09), who are high-functioning (IQ>70) and without co-morbidity.
Parent-report; Results: Comparing with the normative sample, adults with ASD showed a Wechsler IQ profile
Chinese with overall lower intellectual functioning. Scattering between indexes was prevalent. Intelli-

gence level did not correlate with ASD symptomatology in both self-report or parent-report.
Conclusions: Results did not support a prototypic Wechsler profile among adults with ASD.
Intelligence level appears to be an independent construct to features of ASD.
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Introduction characteristics. Nevertheless, researchers have devoted
considerable effort on investigations of cognitive deficits of
The diagnostic criteria for autism spectrum disorder  the population to explore whether ASD individuals display

(ASD) are conceptualized at the level of behavioral distinct cognitive features compared to their neurotypical
counterparts, providing a more objective account of autistic

phenomena." Intellectual functioning is one of the most
* Corresponding author. widely studied cognitive processes in the ASD population.
E-mail address: cecilialeung@nlpra.org.hk (C.N.W. Leung). The importance of defining the intellectual functioning is
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also emphasized in the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) as it allows clinicians
to individualize the diagnosis and communicate a richer
clinical description of the affected individual.?

IQ profiles of ASD population

The Wechsler intelligence scales are the most researched
and applied intelligence assessment tool in the ASD pop-
ulation. Wechsler profiles of children with ASD have been
identified. The technical report of Wechsler Intelligence
Scale for Children, Fourth Edition (WISC-IV) reported signi-
ficantly lower indexes scores in children with ASD, including
Verbal Comprehension Index (VCl), Perceptual Reasoning
Index (PRI), Working Memory Index (WMI), Processing Speed
Index score (PSI) and Full Scale 1Q (FSIQ), as compared
to the normative sample.> A commonly reported pattern
also included lower scores on WMI and PSI, when com-
pared with VCI and PRI.*> Specifically, weakness in PSI
was highlighted in samples of high-functioning autism® and
Asperger’s Syndrome.” Other studies that considered the dis-
crepancy between Verbal 1Q (VIQ) and Performance 1Q (PIQ)
suggested a specific profile characterized by significantly
higher PIQ than VIQ,*®° while opposing findings were also
reported. %"

At a subtest level, the performance of individuals with
ASD was characterized by relatively high scores on the Block
Design subtest and relatively low scores on Comprehension
subtest.'"""3 Their performance was occasionally accompa-
nied by high scores on Matrix Reasoning and Similarities'®
and low scores on the Coding subtest.'*'>

Intelligence is widely conceived as a stable trait. How-
ever, indications of variability are reported in the ASD
population. Some longitudinal studies reported stable intel-
lectual functioning in children with ASD over time'®"
while some observed improvements in overall intelligence
quotient.'" It was found that children who possess better
cognitive abilities tend to present a more stable intellectual
trajectory. %20

Given the change in intellectual profile with age,
research efforts are warranted to ascertain if the observed
IQ profiles in children maintain in the adult population. A
study in Japan attempted to compare the intellectual pro-
files on WAIS-11l among adults with Asperger’s Disorder (AS),
High-Functioning Autism (HFA), and Pervasive Developmen-
tal Disorder Not Otherwise Specified (PDDNOS). Findings
suggested the three groups showed a similar pattern of
higher VIQ and lower PIQ, while AS showed significantly
higher FSIQ and VIQ than the other groups.?' However, con-
tradictory findings were reported in another study of a group
of adults with HFA and AS, that, no VIQ and PIQ differ-
ences were reported in WAIS-1Il profile.?? Relatedly, it was
suggested that cognitive features could not be regarded as
a differentiating feature among adults with ASD, ADHD or
comorbid ASD/ADHD.?* More recently, an emerging study on
how intellectual functioning related with adaptive function-
ing among high-functioning adults with ASD suggested an
apparent and significant discrepancy between participants’
cognitive abilities and adaptive functioning, and the discrep-
ancy was correlated with comorbid psychopathology.?*

Cross-cultural validation of 1Q profiles from the Chinese
ASD population is rare, apart from a newly published study
in 2017 on children sample.” In Hong Kong, the Wechsler
Adult Intelligence Scale-Fourth Edition, Hong Kong [WAIS-
IV (HK)] was published in 2015 as the first locally-validated
adult intelligence tool. With the removal of Comprehension
subtest from core subtests, and the introduction of Gen-
eral Ability Index (GAI) and Cognitive Proficiency Index (CPI),
whether the indicators of profile characteristics in existing
literature still apply requires exploration.

IQ and ASD symptomatology

Relatedly, some research focused on how intelligence
level may influence symptom presentation in ASD. In the
low-functioning spectrum, a moderating effect of intellec-
tual functioning on the expression of ASD symptoms was
suggested.?® However, whether the observed pattern can be
generalized in the high-functioning spectrum still warrants
investigations. Intuitively, individuals with higher intelli-
gence level, who possess better cognitive ability, may adjust
to social demand more readily, suggesting a higher level
of social competence. Supporting this hypothesis, intelli-
gence level showed a positive correlation with parent-rated
adaptive communication skills in a group of adolescents and
adults with ASD.?” However, it was also showed that higher
IQ predicted lower levels of self-perceived social compe-
tence in a group of children with high-functioning ASD.?
Inconsistent findings were presented between parent- and
self-ratings.

Clinical practices for children with ASD commonly rely
on parent-report and behavioral ratings. Moving along
the developmental continuum, self-report measures are
increasingly emphasized to understand one’s subjective
experience, especially for adults who are developmen-
tally mature and cognitively able. Notably, the discrepancy
between parent- and self-report of autistic traits was docu-
mented in ASD research.?’ In the development of the adult
version of Autism Spectrum Quotient (AQ), it was suggested
that adults with ASD could provide a reliable report on their
autistic traits.° However, the experience of validating AQ
in Hong Kong was different. Parent-report was found to
have better psychometric properties and was a more reli-
able measure than self-report.®'-*? The discrepancy between
parent- and self-report suggests a different pattern between
the two raters’ report, which needs to be clarified empiri-
cally.

Aim of study

Prior research on adults with ASD had yet to clarify the
characteristics of the intellectual profile, including but not
limited to the typical VIQ-PIQ difference.?’"?> The present
study aimed to update the intelligence profile of adults
with ASD following the theoretical framework of intelli-
gence suggested in the latest Wechsler intelligence scale,
WAIS-IV, among a group of Chinese adults with ASD. It is
hypothesized that in comparison with their neurotypical
counterparts, adults with ASD will reveal an overall sig-
nificant lower intellectual functioning as indicated by the
FSIQ and index scores. The second purpose of the present
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Figure 1  Flow of participants.

study is to investigate the relationship between intellectual
functioning and perception of symptomatology among ASD
adults, with a focus on social competence and overall autis-
tic traits. Whether intelligence level relates differently to
self- and parent-ratings of social competence and autistic
traits will be explored.

Methods

Participants

Inclusion criteria for the study included (1) aged 17 or above;
(2) a previous diagnosis of Autistic Disorder, Asperger’s Syn-
drome or Atypical Autism in accordance with DSM-IV-TR
criteria (APA, 2000), or a diagnosis of Autism Spectrum Dis-
order in accordance with DSM-5 (APA, 2013) by registered
psychiatrists or clinical psychologists; (3) an intelligence
level of 70 or above; and (4) native speakers of Cantonese,
a local dialect of Southern China. To facilitate the study
of intelligence profile of adulthood ASD per se, exclusion
criteria of the present study included the presence of psy-
chiatric comorbidity, to preclude the unmeasurable effect
of psychiatric conditions and use of psychiatric medication
on cognitive functions.?*3*

Participants were enrolled members of a community-
based center for adolescents and adults with ASD and
their families. The recruitment procedure of the current
study lasted for more than twelve months to gather the
current sample size. As shown in Fig. 1, thirty-seven
participants meeting the criteria in age and ASD diagnosis
were screened. Thirteen of them were excluded due to
psychiatric comorbidity. One of them did not fulfill the
criterion on intelligence level after being assessed. The
final sample comprised twenty-three adults, with a male

majority (n=20) with an age range from 17 to 30 years old
(M=20.09, SD =3.32). The number of participants diagnosed
with Autistic Disorder, Asperger’s Syndrome, Atypical Autism
and Autism Spectrum Disorder was 4, 6, 6 and 7 respectively.

Measures

The Wechsler Adult Intelligence Scale-Fourth Edition
(Hong Kong) [WAIS-IV (HK)]
The WAIS-IV (HK)* is a standardized measure of intellec-
tual ability and cognitive processing for individuals aged
16 to 90 in Hong Kong. It consists of ten core subtests,
namely Block Design, Similarities, Digit Span, Matrix Reason-
ing, Vocabulary, Arithmetic, Symbol Search, Visual Puzzles,
Information and Coding. The subtests are represented by
scaled scores (mean=10, standard deviation =3). The sub-
tests are clustered into Full-Scale Intelligence Quotient
(FSIQ) and four composite indexes, which are represented as
standard scores (mean =100, standard deviation =15). Each
index score is comprised of several subtests: the Verbal Com-
prehension Index (VCI) includes the Similarities, Vocabulary
and Information subtests; the Perceptual Reasoning Index
(PRI) includes the Block Design, Matrix Reasoning and Visual
Puzzles subtests; the Working Memory Index (WMI) includes
the Digit Span and Arithmetic subtests; and the Processing
Speed Index (PSI) includes the Symbol Search and Coding
subtests. The General Ability Index (GAl) and Cognitive Pro-
ficiency Index (CPI) are two summary index scores where the
GAl is derived from the VCI and the PRI subtests, reflecting
reasoning abilities; and the CPI is comprised of the WMI and
the PSI subtests, reflecting cognitive efficiency and profi-
ciency.

Local standardization models the development of WAIS-
IV, which involved translation of test materials, pilot
analysis, finalization of test materials, data collection on
standardization and establishment of normative figures. The
sampling of WAIS-IV (HK) included 387 individuals who were
recruited by stratified sampling. The number of individuals
in each category of age, sex, education level and district
of residence was weighted in reference to data on Hong
Kong Census 2011. The subtests and indexes of WAIS-IV
(HK) demonstrated satisfactory internal consistency (Fisher’
z=.73-.98 for subtests; Fisher’ z=.86-.99 for indexes) and
test-retest reliability (r=.70-.96 for subtests; r=.85-.94
for indexes). The scale also demonstrated satisfactory con-
vergent validity (r=.65-.77) and construct validity on its
4-factor model (X2 =71.4; RMSEA =.066).

Multidimensional Social Competence Scale (MSCS)

The MSCS is a 77-item questionnaire assessing social
competence from a multidimensional perspective in high-
functioning individuals with ASD, completed by primary
caregivers.>® The questionnaire has seven domains with 11
items for each, and it adopts a Likert rating scale from
1 to 5, yielding a total score ranging from 77 to 385,
with a higher score indicating better social competence. In
addition to the total score, the questionnaire also generates
7 domain measures, which are Social Motivation (SM), Social
Inferencing (SI), Demonstrating Empathic Concern (DEC),
Social Knowledge (SK), Verbal Conversation Skills (VCS),
Nonverbal Sending Skills (NSS) and Emotional Regulation



1Q profile and ASD features in self- and parent-report of Chinese ASD adults

27

Table 1  Differences in WAIS-IV (HK) index and subtest scores between ASD and normative samples.

Variables Mean + SD t(22) p Cohen’s d
FSIQ 87.87 + 12.00 —4.846 <.001 —1.01
vcl 89.87 + 17.64 —2.755 .012 —0.57
Similarities 8.57 + 3.07 —2.240 .036 —0.47
Vocabulary 7.57 £+ 3.96 —2.946 .007 —0.61
Information 8.26 + 3.58 —2.328 .030 —0.49
PRI 88.61 + 11.57 —4.721 <.001 —0.98
Block design 8.01 +2.33 —3.931 .001 —0.82
Matrix reasoning 8.35 + 2.87 —2.761 .011 —0.58
Visual puzzles 7.65 + 2.77 —4.060 .001 —0.85
WMI 93.26 + 16.56 —1.951 .064 —0.41
Digit span 8.91 + 3.25 —1.606 .123 —0.33
Arithmetic 8.52 + 3.69 —1.921 .068 —0.40
PSI 84.78 + 8.49 —8.596 <.001 -1.79
Symbol search 6.61 £+ 1.99 —8.156 <.001 —1.70
Coding 7.74 + 1.66 —6.542 <.001 —1.36
GAI 88.39 + 13.49 —4.127 <.001 —0.86
CPI 88.30 + 10.55 —5.316 <.001 —1.11

FSIQ: Full-scale Intelligence Quotient; VCI: Verbal Comprehension Index; PRI: Perceptual Reasoning Index; WMI: Working Memory Index;
PSI: Processing Speed Index; GAIl: General Ability Index; CPI: Cognitive Proficiency Index.

(ER). The Chinese version of the MSCS was validated by
Leung (2014).*7 It yielded a 7-dimensional factor solution
that correlates with the original version (r>.9). It also
demonstrated excellent internal consistency (Cronbach’s
alpha=.85-.97), discriminant validity (AUC=.78-.90), and
test-retest reliability (r=.77-.90). In the current study,
average scores of the items (ranging from 1 to 5) in each
domain were used as the outcome variables.

Autism Spectrum Quotient-10 items (AQ-10)

The Autism Spectrum Quotient (AQ) is a questionnaire
designed for assessing autistic traits.*° It comprises 50 ques-
tions in total, assessing domains of social skill, attention
switching, attention to detail, communication and imag-
ination. The AQ demonstrates good internal consistency
(Cronbach’s alpha=.65-.77) and test-retest reliability
(r=.7). By drawing two questions, each from the five
domains of AQ, the condensed version, AQ-10 was rec-
ommended as a valid and reliable screening tool.*® The
self-report and parent-report of AQ in Chinese were vali-
dated by Poon (2011)*' and Shu (2011)* respectively. The
Chinese AQ-10 also demonstrated comparable predictive
validity (AUC=.99) to Chinese full-form AQ and marginally
satisfactory internal consistency (Cronbach’s alpha=.67).%
The current study adopts a binary scoring of 1 (presence of
symptom) and 0 (absence of symptom), yielding a maximum
score of 10.

Procedures

The study had been reviewed and received ethical approval
concerning the Declaration of Helsinki (2013) from the
hosting organization, New Life Psychiatric Rehabilitation
Association. Informed consent to the study was obtained
from the participants and their parents.

Study participants were referred by local psychiatric cen-
ters and educational institutes to enroll at the Jockey Club
iREACH Social Competence Development and Employment
Support Center, New Life Psychiatric Rehabilitation Associa-
tion for services targeted for adolescents and adults with
ASD and their families. The enrolled participants all had
a confirmed diagnosis of Autistic Disorder, Asperger’s Syn-
drome, Atypical Autism or ASD. A written certification on
one of the above diagnoses made by a registered psychiatrist
or clinical psychologist had to be presented at enrollment.
Standard diagnostic procedures employed by local profes-
sionals included a diagnostic interview with the caregiver,
use of standardized questionnaires, and behavioral observa-
tion of the client, to check the manifestation of symptoms
on the fulfillment of DSM-IV-TR or DSM-5 criteria.

Upon referral, participants were screened for eligibility
for the study. Participants whom with comorbidity stated in
certification letter or reported to be on psychiatric medica-
tion at telephone screening were excluded. Written consent
was obtained upon agreement to join the study. They were
arranged with individual intellectual assessment and were
asked to complete a set of questionnaires on the par-
ticipants’ social competence, autistic traits and general
psychopathology. Participants were debriefed on their intel-
lectual performance as compensation for participation.

Results
1Q profiling

Between-group comparisons with normative sample

The index scores and standard scores for each subtest
in WAIS-IV (HK) are summarized in Table 1. Results of
one-sample t-test revealed that adults with ASD obtained
significantly lower scores in all indexes and subtests, as
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Table 2 Differences in index score discrepancies between ASD and normative sample.

Compared Number of Number of % of % of X2 (1) p Cramer’s ¢
indexes positive negative discrepancies discrepancies

discrepancy discrepancy in current in normative

sample sample

VCI-PRI 13 10 56.5 21.3 17.015 <.001  0.61
VCI-WMI 12 11 47.8 19.1 20.785 <.001  0.67
VCI-PSI 12 11 47.8 21.7 16.163  <.001  0.59
PRI-WMI 13 10 43.5 19.1 21.040 <.001  0.68
PRI-PSI 13 10 43.5 15.7 28.719  <.001  0.79
WMI-PSI 14 9 39.1 19.1 5.804 .016  0.36

VCI: Verbal Comprehension Index; PRI: Perceptual Reasoning Index; WMI: Working Memory Index; PSI: Processing Speed Index.

compared to the normative sample mean of 100 and 10
respectively.

The number of discrepant observations between any two
index scores, which meet the requirement of statistical sig-
nificance at the .05 probability level, was calculated.

Percentage of discrepant observations between index
scores in the current sample was compared with that in the
normative sample using Chi-square test of independence. As
summarized in Table 2, significant differences were found in
all pairs of compared indexes: VCI and PRI [X?(1)=17.015,
p<.001], VCI and WMI [X?(1)=20.785, p<.001], VCI and
PSI [X?(1)=16.163, p<.001], PRI and WMI [X?(1)=21.040,
p<.001], PRI and PSI [X?(1)=28.719, p<.001], as well as
WMI and PSI [X2(1) =5.804, p=.016]. These results indicated
that discrepant profiles were more commonly observed in
the current sample than the normative sample.

Within-group comparisons

Repeated measures ANOVAs were conducted to examine
within-group differences among index scores and subtest
scores. The differences among VCI, PRI, WMI and PSI scores
[F(3,20)=2.387, p=.099], and that between GAl and CPI
[F(1,22)=.003, p=.958] were not significant. Within-group
differences in subtests were also found to be not significant
[F(9,14)=1.448, p=.258].

Relationship between IQ, autistic traits and social
competence

Differences in AQ score and MSCS total score between
self- and parent-report were tested using independent sam-
ples t-test. Self-ratings in AQ (M=6.21, SD=2.12) tended
to score lower than parent-ratings (M=6.71, SD=1.33),
yet the difference did not reach statistical significance
[t(27)=.748, p=.463]. For MSCS total score, self-ratings
(M=3.14, SD=.38) was significantly higher than parent-
ratings (M=2.65, SD=.26) [t(26)=—3.879, p=.002].

Correlational analysis between 1Q and ASD symptomatol-
ogy measures are summarized in Table 3. For autistic traits,
neither self-ratings nor parent ratings on AQ showed any
significant correlation with IQ index scores. For social com-
petence, parent-rating in Social Knowledge subscale was
correlated with FSIQ [r(35)=.688, p=.009], no other MSCS
variables correlated with 1Q index scores in both self-ratings
and parent ratings.

Discussion

The present study examined the WAIS-1V (HK) profile of Chi-
nese adults with ASD, and the possible effects of intellectual
functioning on the perception of symptomatology among
adults with ASD, with focus on social competence and overall
autistic traits.

IQ profiling

The current study identified a few characteristics of the
WAIS-IV profiles in adults with ASD which support the current
findings. Adults with ASD showed lower general intellectual
functioning and weaker performance across a range of cog-
nitive domains, as compared to the normative population.
Weakness in processing speed, which is consistent with the
findings in children population,® was reflected by the largest
effect size denoted in PSI and its constituent subtests when
compared with the normative sample. This preliminarily sug-
gested that a deficit in processing speed tended to persist
in the ASD population despite maturity with age.

In general, we noticed that adults with ASD performed
better on subtests that are structured, brief and motor-free,
i.e. Digit Span and Arithmetic. They were comparatively dis-
advantaged in subtests that are timed and involve motor
performance. Previous studies noted that children and
adults with ASD showed comparable performance to neu-
rotypical individuals in processing speed tasks that are free
of motor demand.“%#' Future studies that directly compare
processing speed performance in motor and non-motor tasks
may give better insights into where the limitation in process-
ing speed indeed lies.

Scattered profiles were typical in the current sample.
In respect to the classic VIQ-PIQ split, the current study
reported a percentage as high as 56.5% of having a significant
discrepancy between VCI and PRI. However, the discrep-
ancies did not necessarily follow the prototypic pattern of
higher PIQ and lower VIQ. Instead, comparable frequencies
in both directions were observed. The pattern does not sup-
port the conventional assumption that individuals with ASD
tend to present with weaker verbal reasoning abilities, but
more a discordance between verbal and perceptual reason-
ing abilities.

Given such a high prevalence of discrepant profiles in
the current sample, one would expect a profile with peaks
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Table 3 Correlation between 1Q index scores and ASD symptomatology measures.

FSIQ VCI PRI WMI PSI GAl CPI

Self-ratings

AQ-10 .030 —.242 —.059 .148 .314 —.156 371

MSCS
SM —.268 —.005 —.277 —.143 .021 —.224 —.225
SI .224 .226 .332 .083 —.146 .269 —.083
DEC —.088 .054 —.052 —.066 —.137 —.049 —.203
SK .178 .509 —.024 —.225 .209 .324 —.259
VCS .355 .554" —.006 .377 —.383 .367 .153
NSS .476 .854" .070 .048 —.109 .644° —.036
ER .093 .236 .032 .161 —.105 125 .040
Total score .151 .422 .005 .041 —.130 .238 —.130

Parent-ratings

AQ-10 —.296 —.452 —.145 —.272 124 —.291 —.133

MSCS
SM —.008 —.132 —.172 .142 .350 —.280 .252
SI .525 .109 .486 .430 .160 .345 511
DEC —.201 —.372 —.059 —.044 .083 —.288 .080
SK .688" .456 .483 .422 .458 .560° .572
VCS .092 .052 —.153 .264 .191 —.054 .219
NSS —.223 —.021 —.21 —.372 .303 —.141 —.316
ER —.017 —.211 —.146 .269 .209 —.247 341
Total score .287 —.026 .086 .389 .464 —.014 .528

FSIQ: Full-scale Intelligence Quotient; VCI: Verbal Comprehension Index; PRI: Perceptual Reasoning Index; WMI: Working Memory Index;
PSI: Processing Speed Index; GAIl: General Ability Index; CPI: Cognitive Proficiency Index; AQ-10: Autism Spectrum Quotient-10 items;
MSCS: Multidimensional Social Competence Scale; SM: Social Motivation subscale; SI: Social Inferencing subscale; DEC: Demonstrating
Empathic Concern subscale; SK: Social Knowledge subscale; VCS: Verbal Conversation Skills subscale; NSS: Nonverbal Sending Skills

subscale; ER: Emotional Regulation subscale.
" p<.05.
* p<.01.

*

and troughs to emerge. Contrary to the expectation, within-
group comparisons did not reveal any relative strength or
weakness in the current sample. One possible hypothesis
is that individual differences exist that peaks and troughs
across profiles do not fall consistently on particular indexes.
Differences found in individual profiles might thus cancel out
each other in with-in group analysis.

The high prevalence of scattered profiles supported
the heterogeneous nature of ASD population and has pre-
vented a recommendation of a reference profile in making
ASD diagnosis. Intelligence assessment for adults with ASD
may better serve the purpose of understanding cognitive
strengths and weaknesses, to guide treatment planning and
development of one’s potential.

Intellectual functioning and perception of
symptomatology

Another purpose of the current study was to examine the
relationship between intelligence level and the report of
ASD symptomatology. Previous reports on 1Q and symptom
perception were mixed. Some studies on children identified
a positive correlation between 1Q and parent-report commu-
nication skills?”” and a negative correlation between 1Q and
self-perceived social competence,?® while some suggested
a dissociation between 1Q and social ability in autism.*

In adults, the discrepancy between intellectual ability and
adaptive functioning was documented using parent-reports
of adaptive functioning using the ABAS-11.* Our study sup-
ported and extended the previous studies by including both
self- and parent-ratings on social competence and autistic
symptoms. Lack of association between intellectual func-
tioning and ASD symptomatology was reported not only in
parent-report but also self-report, providing additional evi-
dence in the dissociation between the two. While adults
with higher intelligence level appeared to possess more
social knowledge as evaluable by their parents, this was
not translated into overall social competence, which com-
prises of other essential domains, embedded in behavioral
and emotional terms. Intelligence level appears to be an
independent construct to features of ASD, including autistic
traits and social competence. The findings also supported
the practice of specifying intellectual level suggested by
DSM-5 in making diagnosis and intervention planning to
communicate a richer clinical description of the affected
individual.

On self- and parent-ratings on symptom measures, the
discrepancy between informant reports of autistic traits was
reported across age groups. Previous studies on children and
adolescents with ASD suggested that fewer autistic traits
and more empathic features were revealed in self-reports
and parent reports.?’ Entering into adulthood, employing
self-report in ASD population were brought by the switch of
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informants from parents and teachers to adults themselves
in the golden screening tool, AQ. Nevertheless, there are not
any established studies directly comparing self-ratings and
parent-ratings on autistic symptoms and social competence
in adulthood. The current study provided preliminary data
suggesting that adults with ASD tended to rate themselves
in a more positive light than their parents did, as indicated
by significantly higher mean MSCS total score and sugges-
tively lower mean AQ score in self-ratings. This observation
was consistent with that reported in children with ASD?° and
our observation in a group of adolescents participated in
social competence training,* which potentially contributed
by both the weakness in self-perception among the youths
and accumulated knowledge on ASD symptoms by parents.?’

The findings called for a multi-informant practice in clin-
ical assessment with individuals affected by ASD. The use
of self-report symptom measures among high-functioning
adolescents and adults with ASD does not only facilitate
clinician’s understanding on individuals’ self-perception and
contribute to an integrative assessment on their functioning
and deficit; it also cultivates a sense of respect to client’s
perspective on their condition and their autonomy in inter-
vention planning.

Limitations

The generalizability of findings and power of statistical anal-
ysis are potentially limited by relatively small sample size.
Further studies can also consider including control groups of
neurotypical individuals and other neurodevelopmental dis-
orders to enhance the validity of findings. The diagnoses
of the current sample were made by other professionals
in the community or psychiatric settings. It was difficult
to ensure the use of gold-standard instruments in assessing
each participant and monitor the inter-rater bias in making
the diagnoses. To yield a more comprehensive profile on the
neurocognitive function among adults with ASD, future stud-
ies may also include a set of neurocognitive tasks that assess
abilities such as learning and memory, problem-solving and
set-shifting, which are not covered by tasks in Wechsler
Scales.

Concerning the effect of intelligence on perception on
symptomatology, the current study only included measures
of overall autistic traits and level of social competence. Both
the present study and that by Johnson et al. (2009)%° showed
that differentiation between parent- and self-ratings was
not consistent across measures. A more systematic explo-
ration thus could be achieved by including measures of other
typical traits of ASD, such as on Theory of Mind, empathy and
repetitive and restrictive behaviors. Future studies may also
include clinician-rating in behavioral measures as calibration
with parent- and self-ratings.

Conclusion

The current results suggested an adult Wechsler intelligence
profile with an overall lower intellectual functioning, show-
ing relative weakness in Processing Speed domain. Scattered
cognitive profiles with individual differences were prevalent
in the current sample. Results did not support a prototypic
Wechsler profile among adults with ASD. Besides, among

adults with ASD, intelligence level did not correlate with
severity of ASD symptoms or level of social competence
in both self-report and parent report. Intelligence level
appears to be an independent construct to features of ASD.
In general, adults tended to perceive themselves as less
problematic than their parents did, the differential pattern
existed between parent- and self-perception of ASD symp-
tomatology, which suggests caution in clinical practices and
further theoretical investigation.

Conflict of interest

The authors have no conflict of interest to declare.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Acknowledgments

The authors would like to acknowledge the Hong Kong
Jockey Club Charities Trust for its financial support to the
Jockey Club iREACH Social Competence Development and
Employment Support Center, New Life Psychiatric Rehabili-
tation Association. We would also like to thank Ms Nerissa
Pau for her assistance in data collection, and other col-
leagues at iREACH for their valuable assistance on this study.
We are grateful to the service users who participated.

References

1. Mandy W, Murin M, Skuse D. The cognitive profile in autism
spectrum disorders. In: Leboyer M, Chaster P, editors. Autism
spectrum disorders phenotypes, mechanisms and treatments.
Basel: Karger; 2015. p. 34-45.

2. American Psychiatric Association. Diagnostic and statistical
manual of mental disorders. 5th ed. Washington, DC: American
Psychiatric Association; 2013.

3. Williams PE, Weiss LG, Rolfhus EL. Clinical validity (WISC-IV
Technical Report No. 3). San Antonio, TX: Psychological Cor-
poration; 2003.

4. Mayes SD, Calhoun SL. Analysis of WISC-1II, Stanford-Binet: IV,
and academic achievement test scores in children with autism.
J Autism Dev Disord. 2003;33(3):329-41.

5. Nyden A, Billstedt E, Hjelmquist E, Gillberg C. Neurocog-
nitive stability in Asperger syndrome, ADHD, and reading
and writing disorder: a pilot study. Dev Med Child Neurol.
2001;43(3):165-71.

6. Oliveras-Rentas RE, Kenworthy L, Roberson RB 3rd, Martin
A, Wallace GL. WISC-IV profile in high-functioning autism
spectrum disorders: impaired processing speed is associ-
ated with increased autism communication symptoms and
decreased adaptive communication abilities. J Autism Dev Dis-
ord. 2012;42(5):655-64.

7. Wechsler D, Coalson DL, Raiford SE. WAIS-IV: technical and
interpretive. Manual. San Antonio, TX: Pearson; 2008.

8. Coolican J, Bryson SE, Zwaigenbaum L. Brief report: data
on the Stanford-Binet Intelligence Scales (5th ed.) in chil-
dren with autism spectrum disorder. J Autism Dev Disord.
2008;38(1):190-7.



1Q profile and ASD features in self- and parent-report of Chinese ASD adults 31

9.

10.

20.

21.

22.

23.

24.

25.

26.

Zander E, Dahlgren SO. WISC-Ill index score profiles of 520
Swedish children with pervasive developmental disorders. Psy-
chol Assess. 2010;22(2):213-22.

Ankenman K, Elgin J, Sullivan K, Vincent L, Bernier R. Nonver-
bal and verbal cognitive discrepancy profiles in autism spectrum
disorders: Influence of age and gender. Am J Intellect Dev Dis-
abil. 2014;119(1):84-99.

. Siegel DJ, Minshew NJ, Goldstein G. Wechsler 1Q profiles in

diagnosis of high-functioning autism. J Autism Dev Disord.
1996;26(4):389-406.

. Gilchrist A, Green J, Cox A, Burton D, Rutter M, Le Couteur

A. Development and current functioning in adolescents with
Asperger syndrome: a comparative study. J Child Psychol Psy-
chiatry. 2001;42(2):227-40.

. Koyama T, Kamio Y, Inada N, Kurita H. Sex differences in WISC-11I

profiles of children with high-functioning pervasive develop-
mental disorders. J Autism Dev Disord. 2009;39(1):135-41.

. Goldstein G, Saklofske DH. The Wechsler Intelligence Scales in

the assessment of psychopathology. In: Weiss LG, Saklofske DH,
Coalson DL, Raiford SE, editors. WAIS-IV clinical use and inter-
pretation: scientist-practitioner perspectives. San Diego, CA:
Academic Press; 2010. p. 189-216.

. Goldstein G, Allen DN, Minshew NJ, Williams DL, Volkmar F, Klin

A, et al. The structure of intelligence in children and adults
with high functioning autism. Neuropsychology. 2008;22(3):
301-12.

. Charman T, Taylor E, Drew A, Cockerill H, Brown JA, Baird G.

Outcome at 7 years of children diagnosed with autism at age 2:
Predictive validity of assessments conducted at 2 and 3 years of
age and pattern of symptom change over time. J Child Psychol
Psychiatry. 2005;46(5):5005-13.

. Stevens MC, Fein DA, Dunn M, Allen D, Waterhouse LH, Feinstein

C, et al. Subgroups of children with autism by cluster analysis:
a longitudinal examination. J Am Acad Child Adolesc Psychiatry.
2000;39(3):346-52.

. Sigman M, McGovern CW. Improvement in cognitive and lan-

guage skills from preschool to adolescence in autism. J Autism
Dev Disord. 2005;35(1):15-23.

. Turner LM, Stone WL, Pozdol SL, Coonrod EE. Follow-up of

children with autism spectrum disorders from age 2 to age 9.
Autism. 2006;10(3):243-65.

Howlin P, Goode S, Hutton J, Rutter M. Adult out-
come for children with autism. J Child Psychol Psychiatry.
2004;45(2):212-29.

Kanai C, Tani M, Hashimoto R, Yamada T, Ota H, Watanabe H,
et al. Cognitive profiles of adults with Asperger’s disorder, high-
functioning autism, and pervasive developmental disorder not
otherwise specified based on the WAIS-IIl. Res Autism Spectr
Disord. 2012;6(1):58-64.

Spek AA, Scholte EM, van Berckelaer-Onnes IA. Brief report:
the use of WAIS-1II in adults with HFA and Asperger syndrome. J
Autism Dev Disord. 2008;38(4):782-7.

Nydén A, Niklasson L, Stahlberg O, Anckarsater H, Wentz
E, Rastam M, et al. Adults with autism spectrum disor-
ders and ADHD neuropsychological aspects. Res Dev Disabil.
2010;31(6):1659-68.

Kraper CK, Kenworthy L, Popal H, Martin A, Wallace GL. The gap
between adaptive behavior and intelligence in autism persists
into young adulthood and is linked to psychiatric co-morbidities.
J Autism Dev Disord. 2017;47(10):3007-17.

Li G, Du Y, Luan F, Li M, Ousley O. IQ profiles and clinical
symptoms of Chinese school-aged boys with autism spectrum
disorder. Eur J Psychiatry. 2017;31(2):59-65.

Matson JL, Dempsey T, LoVullo SV, Wilkins J. The effects of intel-
lectual functioning on the range of core symptoms of autism
spectrum disorders. Res Dev Disabil. 2008;29(4):341-50.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

Kenworthy L, Case L, Harms MB, Martin A, Wallace GL. Adaptive
behavior ratings correlate with symptomatology and 1Q among
individuals with high-functioning autism spectrum disorders. J
Autism Dev Disord. 2010;40(4):413-23.

Vickerstaff S, Heriot S, Wong M, Lopes A, Dossetor D. Intellec-
tual ability, self-perceived social competence, and depressive
symptomatology in children with high-functioning autistic spec-
trum disorders. J Autism Dev Disord. 2007;37(9):1647-64.
Johnson SA, Filliter JH, Murphy RR. Discrepancies between self-
and parent-perceptions of autistic traits and empathy in high
functioning children and adolescents on the autism spectrum.
J Autism Dev Disord. 2009;39(12):1706-14.

Baron-Cohen S, Wheelwright S, Skinner R, Martin J, Club-
ley E. The autism-spectrum quotient (AQ): evidence from
Asperger syndrome/high-functioning autism, males and
females, scientists and mathematicians. J Autism Dev Dis-
ord. 2001;31(1):5-17. Erratum in: J Autism Dev Disord
2001;31(6):603.

Poon WKYV. Evaluation of the psychometric properties of the Chi-
nese Version of Autism-Spectrum Quotient (AQ-Adult-C). The
Chinese University of Hong Kong; 2011.

Shu D. Evaluation of the psychometric properties of the parent-
report Chinese Version of Autism-Spectrum Quotient (AQ-Adult-
C). The Chinese University of Hong Kong; 2011.

Mandelli L, Serretti A, Colombo C, Florita M, Santoro A, Rossini
D, et al. Improvement of cognitive functioning in mood dis-
order patients with depressive symptomatic recovery during
treatment: an exploratory analysis. Psychiatry Clin Neurosci.
2006;(5):598-604.

Jamrozinski K, Gruber O, Kemmer C, Falkai P, Scherk H.
Neurocognitive functions in euthymic bipolar patients. Acta Psy-
chiatr Scand. 2009;119(5):365-74.

Wechsler D. Wechsler Adult Intelligence Scale-Fourth Edition
(Hong Kong). Hong Kong: Psychological Corporation; 2014.
Yager J, larocci G. The development of the multidimen-
sional social competence scale: a standardized measure of
social competence in autism spectrum disorders. Autism Res.
2013;6(6):631-41.

Leung TY. A psychometric study of the Chinese version of the
Multidimensional Social Competence Scale (MSCS-C) on adoles-
cents with Autism Spectrum Disorder (ASD) in Hong Kong. The
Chinese University of Hong Kong; 2014.

Allison C, Auyeung B, Baron-Cohen S. Toward brief ‘‘red flags’’
for autism screening: the short autism spectrum quotient and
the short quantitative checklist for autism in toddlers in 1,000
cases and 3,000 controls [corrected]. J Am Acad Child Ado-
lesc Psychiatry. 2012;51(2):202-12. Erratum in: J Am Acad Child
Adolesc Psychiatry. 2012;51(3):338.

Leung C. The Construction and Validation of Short-Form. In: Chi-
nese Autism Spectrum Quotient (Chinese-AQ-10). The Chinese
University of Hong Kong; 2015.

Wallace GL, Anderson M, Happé F. Brief report: informa-
tion processing speed is intact in autism but not correlated
with measured intelligence. J Autism Dev Disord. 2009;39(5):
809-14.

Scheuffgen K, Happé F, Anderson M, Frith U. High
“‘intelligence’’ low *1Q’’? Speed of processing and measured 1Q
in children with autism. Dev Psychopathol. 2000;12(1):83-90.
Freeman BJ, Del’Homme M, Guthrie D, Zhang F. Vineland Adap-
tive Behavior Scale scores as a function of age and initial
1Q in 210 autistic children. J Autism Dev Disord. 1999;29(5):
379-84.

Chan RWS, Leung CNW, Ng DCY, Yau SSW. Validating a
culturally-sensitive social competence training programme for
adolescents with ASD in a Chinese context: an initial investiga-
tion. J Autism Dev Disord. 2018;48(2):450-60.



	IQ profiling, autistic traits and social competence in Chinese adults with high-functioning ASD: A comparison between self- and parent-report
	Introduction
	IQ profiles of ASD population
	IQ and ASD symptomatology
	Aim of study
	Methods
	Participants
	Measures
	The Wechsler Adult Intelligence Scale-Fourth Edition (Hong Kong) [WAIS-IV (HK)]
	Multidimensional Social Competence Scale (MSCS)
	Autism Spectrum Quotient-10 items (AQ-10)

	Procedures

	Results
	IQ profiling
	Between-group comparisons with normative sample
	Within-group comparisons

	Relationship between IQ, autistic traits and social competence

	Discussion
	IQ profiling
	Intellectual functioning and perception of symptomatology

	Limitations
	Conclusion
	Conflict of interest
	Funding
	Acknowledgments
	References


