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Abstract

Background: Despite an emerging trend to separate individuals with border-

line intellectual functioning (BIF; 70 < IQ < 85) from their counterparts with
i i i ? -
n‘m‘lfng Need TargeFed Interventions? él.:ea average intellectual functioning (AIF; IQ > 85) or intellectual disability (ID;
sibility Study on Social Competence Training.
Psychology, 13, 1214-1230.
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IQ < 70), social competence training specific to them was lacking. The
CBT-Context-Based Social Competence Training for ASD (CBT-CSCA) is a
social competence intervention developed for Chinese individuals with ASD.
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Purpose: The current study reports a pilot evaluation of the adaption of the
CBT-CSCA on adolescents and adults with ASD and BIF. Method: Twenty-

seven participants (aged 15 - 29, FSIQ 70 - 85) completed the 15-session in-
Copyright © 2022 by author(s) and

Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

[Omom

tervention in a community centre. A pre-post intervention design was em-
ployed. Results: Participants showed satisfactory adherence and attendance
rates. They reported satisfaction with knowledge acquisition and confidence
in application. Parents reported significant improvements in social compe-
tence and general psychopathology across the pre-post intervention. Conclu-
sion: The current study extends the application of the CBT-CSCA from indi-
viduals with AIF and ID to individuals with BIF. It illustrates a preliminary
effort to provide targeted intervention for individuals with ASD and BIF as a
distinct entity. The study calls for more research efforts, especially in validat-
ing outcome measures and developing interventions for individuals with ASD
and BIF.
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Borderline Intellectual Functioning (BIF)

1. Introduction

It is increasingly recognized that the unitary diagnosis of autism spectrum dis-
order (ASD) has led to increasing heterogeneity in sampling (Hollin, 2017),
which is unfavorable to scientific investigation, such as replicability of results
and detecting intervention effectiveness (Mottron, 2021). Therefore, a call for
decomposing the autism spectrum into subgroups with higher homogeneous
values for research was advocated, with intelligence being one of the suggested
specifiers (Mottron, 2021). Indeed, heterogeneous presentations among indi-
viduals with ASD are partly subjected to the heterogeneity of their intellectual
levels (Wolff et al., 2022). Although the DSM-5 suggests a reduced emphasis on
IQ score in making the diagnosis of intellectual disabilities, it remains a reasona-
ble proxy of symptom severity (Lord et al., 2015) and an important marker in
categorizing the ASD spectrum into subgroups with different abilities: 1) indi-
viduals with average intellectual functioning (AIF; IQ > 85); individuals with bor-
derline intellectual functioning (BIF; 70 < IQ < 85); and individuals with intellectual
disabilities (ID; IQ < 70) (e.g., Ben-Itzchak et al., 2008; Katusic et al., 2021; Toma,
2020).

In particular, BIF generally represents a level of intellectual functioning that
falls on the border between normal intellectual functioning and ID (Peltopuro et
al., 2014). Although BIF is a recognized classification in most intelligence scales
(e.g., Roid & Pomplun, 2012; Wechsler, 2008), it is not a formal diagnosis and
lacks specification in diagnostic manuals. It remains a marginal clinical nosology
and has attracted little research attention (Peltopuro et al., 2014). Of note, indi-
viduals with BIF constitute 23% of the ASD population (Maenner et al., 2020)
and are also suggested as the typical IQ range of ASD (Brown et al., 2017).

Individuals with ASD and BIF typically receive services based on their ASD
diagnosis. However, the services received by individuals with ASD and BIF may
not be targeted or comprehensive enough (Streit, 2021). Social competence
training is the recommended intervention for individuals with ASD (National
Institute for Health and Care Excellence; NICE, 2016). In the past decade, social
competence intervention has become more robust for those with AIF, while that
for individuals with ID has gradually developed (Bundock & Hewitt, 2017).
However, to the best of our knowledge, there is almost nil study to address BIF
as a distinct group in ASD interventions. The following factors potentially limit
intervention for individuals with BIF. First, as discussed, the nosology of BIF,
even without comorbid ASD, is still an ambiguous entity and receives less clini-
cal attention. Second, the evidence base on the need for an intervention specific
to comorbid ASD and BIF is limited. Existing studies on the BIF group focused

on their cognitive profiles (Olsson et al., 2017; Panerai et al., 2014) instead of a
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search for suitable intervention. Third, in conventional practice, individuals with
ASD and BIF are usually trained with those with AIF (e.g., Laugeson et al.,
2015). As a minority, their specific needs in learning, such as more straightfor-
ward language, slower processing, poorer attention, poorer working memory
and poorer frustration tolerance (Alloway, 2010; Bonifacci & Snowling, 2008; Ma-
si et al.,, 1998), are often neglected in intervention design and implementation. As
a result, they often drop out prematurely from interventions or show disinterest
in them. This observation is common in our local social competence group
training for adolescents and adults with ASD. Frequently, we are hesitant to place
those with BIF together with AIF for interventions. On the other hand, treating
individuals with BIF with those with ID was not easily feasible either. Due to
their disability, people with ID are entitled to public rehabilitation services, in-
cluding special schools, sheltered workshops and hostel services. Meanwhile, in-
dividuals with BIF, even with a diagnosis of ASD, are usually educated in main-
stream schools, receive community care, and reside with family. Because of their
better abilities, better integration in the community and different channels of
services received, individuals with BIF usually identify themselves as different
from those with ID. On some occasions, if individuals with BIF happen to be
grouped with people with ID, they often find the learning too easy, notice the dif-
ference in their ability or are reluctant to be grouped together due to the stigma
associated with the diagnosis of ID. Usually, there is resistance from them and
their parents to join those activities. Consistently, there is also an advocacy for diffe-
rential care for individuals with BIF and ID in the literature (Nouwens et al., 2020).

The CBT-Context-Based Social Competence Training for ASD (CBT-CSCA)
is a social competence intervention developed for Chinese individuals with ASD.
The protocol was previously adapted in sub-groups of the autism spectrum clas-
sified by age and IQ: adolescents with AIF (Chan et al., 2018), adults with AIF
(Leung et al., 2019) and adolescents and adults with mild intellectual disability
(Tsang et al., 2022). It was grounded on cognitive-behavioral therapy, integrat-
ing mastery of appropriate behaviors, perspective-taking, and emotional regula-
tion. The CBT-CSCA training, unlike protocols translated from other cultures,
was specifically designed and validated in Hong Kong. The training demon-
strated its uniqueness by incorporating cultural-sensitive elements, including
familiar social context for local youths and modified local games.

The present study is to test the feasibility of the CBT-CSCA modified specifi-
cally for the population with ASD and BIF, bridging the intervention gap for
people with AIF and ID. Its acceptability and effectiveness will be evaluated.
Positive results would give initial support to developing targeted interventions
specific for individuals with ASD and BIF. Given the above-discussed difficulties
in studying the population with ASD and BIF, the methodology in the current
study took references from that for adolescents with AIF (in the choice of in-
formant and standardized outcome measures) and that for mild intellectual dis-

ability (in consideration of age range and inclusion of a self-evaluation measure).
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We hypothesized that social competence training specifically adapted for indi-
viduals with comorbid ASD and BIF would be well received and show positive

changes in social competence and general psychopathology.

2. Methodology
2.1. Participants

The inclusion criteria of the participants were as follows: 1) 15 to 29 years of age,
2) with an FSIQ of 70 to 85, as measured by local standardized intelligence tests
3) with a confirmed ASD diagnosis according to the DSM-5 by a registered psy-
chiatrist and clinical psychologist, and 4) not present with any active suicidal id-
eations or psychotic symptoms. All the participants were ethnic Chinese and
were native speakers of Cantonese, a local dialect of Southern China. All partici-
pants lived with their parents during the intervention.

Thirty-eight participants who met the inclusion criteria were contacted. The
participant flow of the study is illustrated in Figure 1. The final sample consisted
of 27 participants, 23 males and 4 females. All missing data were excluded from
the study following the per-protocol principle. The age criterion from 15 to 29
was set in reference to the sample in existing social competence intervention for
ASD and intellectual disability (Bundock & Hewitt, 2017); statistically, Indepen-
dent Samples t-test revealed no significant difference between those aged above
and below 18 in all pre-intervention measures in the current sample [MSCS-C
Total, #25) = 0.03, p = 0.997; AQ-10-HK, #(25) = —0.68, p = 0.502; PSS-C, #(25)
=-0.49, p=0.627].

ASD diagnosis of all participants and psychiatric comorbidity found in twelve
of them were summarised in Table 1. The medication dosage for other psychia-

tric comorbidity was kept constant throughout the training.

Participants on wait-list
(n=138)

Contact for
screening > Rejected / Declined (n = 3)

Participants recruited
(n=35)

Dropped out or Attendance
below 70% (n = 5)

CBT-CSCA Training

Participants completed the training
(n=30)

Post-training

—> Unreturned questionnaire (n = 3)

| Final Sample (n = 27)

Figure 1. Participant flow of the study.
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Table 1. Demographics of participants.

Age Mean = 18.96 (SD: 4.54; Range: 15 - 29)
Gender
Male n=23
Female n=4
Comorbidity

ADHD/ADD n=3
Language Disorder n=2
Anxiety Disorders n=2
Bipolar Affective Disorder n=1
Psychosis n=4

2.2. Procedures

2.2.1. Study Approval

The study had been reviewed and received ethical approval with reference to the
Declaration of Helsinki (World Medical Association, 2013) from the hosting or-
ganization. Informed consent to the study was obtained from the participants

and their parents.

2.2.2. Intervention Development

The social competence training adopted in this study is a modified version of the
CBT-CSCA. It was a social competence training developed for Hong Kong Chi-
nese adolescents and adults with ASD (Chan et al., 2018; Leung et al., 2019;
Tsang et al., 2022). It was grounded on cognitive-behavioral therapy, integrating
mastery of appropriate behaviors, perspective-taking, and emotional regula-
tion. The training also incorporated cultural-sensitive elements, including fa-
miliar social context for local youths and modified local games. The modified
protocol, briefly known as CBT-CSCA (BIF), aims to equip them with the ne-
cessary social skills to survive the social demand from adolescence to early
adulthood.

Modifying the intervention protocol from the CBT-CSCA (Adolescent) to
CBT-CSCA (BIF) was first discussed by a panel of registered clinical psycholo-
gists, counselors, and social workers, all with graduate or post-graduate qualifi-
cations, who have extensive experience working with individuals with ASD and
are certificated trainers on the CBT-CSCA. Initial modifications were discussed
among the team, followed by trial-run groups and further revisions based on
feedback from the professional team and participants. A manual for the CBT-
CSCA (BIF) was drafted with the consented modifications. The protocol was de-
livered by authors BT and DH, a registered counseling psychologist and a social
worker, respectively, and certified trainers of the CBT-CSCA. Regular on-site
supervision by the author RC and review meetings among the team was carried
out to ensure fidelity of the intervention. The CBT-CSCA (BIF) was established

on the same major modules, session outline, and session format as the CBT-
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CSCA (Adolescent). Modifications of the CBT-CSCA (BIF) included the follow-
ing:

1) Overall chunking in delivery and simplification of skills

Delivery of social skills in the CBT-CSCA (Adolescent) followed a typical se-
quence of a) role-play demonstrations on behavioral steps performed by the in-
structor, b) discussion on the rationale and advantage of using such skills, c)
coached practices with participants and d) feedback and reinforcement on prac-
tices. To accommodate the need of individuals with BIF, who tend to have a
more limited cognitive and retention capacity, demonstrations were chunked for
each behavioral step, followed by a discussion on the demonstration, before
moving on to demonstration for the following steps. As the ability of individuals
with BIF varied, the flexibility of instruction across groups and individuals was
also enhanced by making some advanced behavioral steps elective. Verbal res-
ponses in social skills were also simplified by providing more examples in illu-
stration and verbal prompts in practice.

2) Provision of more visual support

Individuals with ASD are reported to exhibit a unique perceptual and atten-
tional preference over visual stimuli and visual information processing (Sim-
mons et al., 2009). Therefore, providing visual cues is a typical and effective
strategy in existing training for individuals with ASD (e.g., Hume, Wong, Plav-
nick, & Schultz, 2014). Individuals with ASD and BIF tend to present limitations
in abstract thinking and mental imagery and thus tend to rely more on visual
cues in learning. More pictures were added alongside each step to supplement
visual cues to facilitate the BIF participant’s acquisition of key points in training.
For example, a picture of eyes was shown to represent the maintenance of eye
contact in active listening skills. The dual presentation using both written de-
scription and visual cues facilitated later role-play practices and retention of
learning.

3) Modifying cognitive training strategies

Cognitive training in the CBT-CSCA (Adolescent) mainly employed ques-
tioning skills to facilitate participants in developing a mental habit of thinking.
These questions were usually phrased as open-ended, such as “what impression
will you leave on others if you eat all the snacks alone and do not share with
others?” In the CBT-CSCA (BIF), these questions were modified in a straighter
forward manner, for example, in a choice of alternatives such as “what impres-
sion do you have towards a person who does not share snacks with others? Posi-
tive or negative?”, or close-ended questions such as “would you have a good im-

pression of people who do not share with others?”

2.2.3. Setting

All interventions were carried out in a community-based centre serving adoles-
cents and adults with ASD in Hong Kong. Participants were self-referred or re-
ferred by local psychiatric centres or mental health service units. After receiving

their certifications in ASD-related diagnosis and IQ, they were put on the wait-

DOI: 10.4236/psych.2022.138079

1219 Psychology


https://doi.org/10.4236/psych.2022.138079

C.N. W. Leung et al.

list for the CBT-CSCA (BIF) group intervention. Before the group started, phone
contact was made to contact participants and conduct screening. All participants
were screened for active suicidal ideations and psychotic symptoms during
phone contact. Any report of active suicidality and psychotic symptoms would
be excluded from the invitation. Participants and their parents are reminded to
keep the dosage of the medication throughout the entire training. Each interven-
tion group comprised 5 to 6 participants, with an age range of 5 years. The pro-
gram consisted of 15 weekly sessions; each lasted 2 hours (see Chan et al., 2018
for details). Table 2 summarised the session theme. The pre-intervention as-
sessment was collected one week before the intervention at a briefing session.
The post-intervention assessment was collected at the last session of the inter-

vention.

Table 2. Overview of the CBT-CSCA (BIF).

Session Module Contents
Introduce the training programme;
1* Social Context: Motivation o gg &
enhance motivation in group
. Understand hidden social rules;
2 Social Context: Knowledge . ] . ;
introduce perspective-taking questions
3 Social Context: Knowledge Learn how to detect general social rules
. . . . Learn active listening skills and
4* Behaviour: Active Listening . . .
detect signals of exiting conversations
. . Learn how to end conversations;
5% Behaviour: Conversation ) )
introduce four conversation blockers
. . Learn how to initiate and maintain
6 Behaviour: Conversation K
conversations
Behaviour: Electronic . . o
7 o Learn skills in electronic communication.
Communication
8 Emotion: Facial Learn how to recognise and express
Recognition & Expression emotions through facial expressions
9 Emotion: Gestural & Tonal Learn how to recognise and express emotions
Recognition & Expression through tonal and gestural expressions
. . Learn skills to handle criticisms and related
10* Emotion: Regulation ] .
negative emotions.
11 Emotion: Empathy Learn how to deliver empathic responses.
. L Learn how to make inference on others’
12% Cognition: Social inference
thoughts.
13 Integration: Understand interpersonal circle;
Friendship building learn how to join group activities
14 Integration: Learn how to plan group activities
Planning Group Activities and invite others to join
15 Graduation Celebrate for graduation.

*Content in that session was adjusted from the CBT-CSCA. Specific adjustment could be

shared upon request.
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2.3. Measures

2.3.1. Feasibility Assessment

Feasibility was assessed by adherence rate, attendance rate and participants’
weekly self-evaluation on knowledge acquisition and confidence in application.
Each weekly self-evaluation contained three to four questions, comprising rat-
ings on knowledge gained in each critical concept (Knowledge domain, e.g., “I
can better respond to others’ criticism and bullying.”) and an overall rating on
confidence in the application (Confidence domain, e.g., “I am more confident in
applying the knowledge and skills taught.”). Each question was rated on a
4-point Likert (0 - 3) scale, with 3 indicating the most knowledge gain or highest
confidence in the application. Average ratings of all Knowledge questions and
the overall Confidence ratings in each session were used as the outcome indica-

tors.

2.3.2. Pre- and Post-Intervention Assessment

The measure variables were chosen in reference to the validation study of the
CBT-CSCA to compare the effectiveness between the average intelligence popu-
lation and the BIF population.

Multidimensional Social Competence Scale-Chinese version (MSCS-C)

The MSCS assesses the social competence of individuals with ASD with 77
items on a 5-point Likert scale (Yager & Iarocci, 2013), with a higher score indi-
cating greater social competence. The questionnaire generates a total score and
seven domain scores in Social Motivation, Social Inferencing, Demonstrating
Empathic Concern, Social Knowledge, Verbal Conversation Skills, Nonverbal
Sending Skills, and Emotional Regulation. The Chinese version of MSCS
(MSCS-C) demonstrated excellent internal consistency, discriminant validity,
and test-retest reliability (Leung, 2014). The current study used the average
scores of all items and domain items (ranging from 1 to 5) by parent report as
the outcome variables.

Hong Kong Chinese Version of Autism-Spectrum Quotient-10 items
(AQ-10-HK)

Participants’ autistic symptoms were measured by AQ-10-HK. The AQ-10is a
10-item condensed version of AQ. It consisted of two questions from each AQ
subscale. The AQ-10 demonstrates a high-test accuracy property like the full
version (Allison et al., 2012). The Hong Kong Chinese version of the AQ-10
demonstrated a similar predictive power as their full versions (Leung, 2015). In
the current study, the AQ-10 was filled in by parents as a proxy rating. The av-
erage score (ranging from 1 to 4) of all items was used as the outcome variable,
with a higher score indicating a higher autistic tendency.

Child Behavior Checklist-Chinese version (CBCL-C)

The CBCL assesses general psychopathology in children aged 6 to 18 with 113
questions, each rated on a 3-point scale. It yields a total and ten subscale scores,
with a higher score indicating more severe behavioral problems. The Chinese

version, CBCL-C, demonstrates good criterion validity and test-retest reliability
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(Leung et al., 2006). It was chosen as an outcome measure because it covers a
wide range of behavioral problems common in adolescents and allows compari-
son of findings with the CBT-CSCA (Adolescent).

Parental Stress Scale-Chinese version (PSS-C)

The PSS assesses parental stress and parental role satisfaction with 17 items on
a 6-point Likert scale, with a higher score indicating higher parental stress. Both
its original and Chinese versions demonstrated good reliability (Berry & Jones,
1995; Cheung, 2000). The current study used the average score of all items as the
outcome variable.

3. Results

3.1. Feasibility Assessment

Out of 35 participants recruited, 30 participants (12 adolescents and 18 adults)
completed the training. The overall adherence rate is 85.7%. Five participants
dropped out for the following reasons: two without a known reason, one due to a
time clash with school activities, and two participants were counted as dropouts
considering their poor attendance: 46.67% and 60%, respectively. There were no
differences between completers and dropouts based on age, pre-intervention so-
cial competence and autistic symptoms (all p > 0.05). Among the completers,
participants showed an attendance rate of 74.3%. There were no adverse events
or complaints of intervention received during the intervention.

On participants’ weekly self-evaluation, their weekly ratings on the Knowledge
and Confidence domains in all sessions were higher than 2 on a scale from 0 to
3. In the Knowledge domain, the average score of all sessions was 2.45 (81.6%),
with the highest score (2.76) and lowest score (2.31) reported in session 11 and
session 12, respectively. In the Confidence domain, the average score of all ses-
sions was 2.37 (79.1%), with the highest score (2.56) and lowest score (2.16) re-
ported in session 4 and session 12, respectively. In general, a parallel trend was

observed between both domains (see Figure 2).

3 -

=& Knowledge Acquired

=8 Confidence in Application
Trend line (Knowledge Acquired)
Trend line (Confidence in Application)

Participants’ rating (0 - 3)

Figure 2. Participants’ weekly self-evaluation.
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3.2. Pre- and Post-Intervention Assessment

Paired sample #-tests were conducted to assess differences in parent ratings in all
standardized measures pre- and post-intervention. All output variables were
tested against the Shapiro-Wilk test of normality and obtained p-values larger
than 0.05. The assumption of normal distribution of all variations was consi-
dered met. Results of parent-rating measures were summarised in Table 3.

Graphic representations of the results are illustrated in Figure 3.

Table 3. Means for outcome variables of parent-ratings across pre- and post-intervention.

CBCL-C THO 12 3.83 3.30) 3.50 (2.94 -0.10

Variables N Mean (SD) Cohen.’s d/Hedge’s g
Pre-intervention Post-intervention (if n < 20)
MSCS-C SM 27 272 (0.75) 293 (0.70) 0.29%*
MSCS-C SI 27 240  (049) 258  (0.58) 0.34*
MSCS-CDEC 27 278  (0.59) 295  (0.63) 0.27
MSCS-C SK 27 2.89 (0.61) 3.02 (0.57) 0.22
MSCS-C VCS 27 2.67 (0.70) 2.95 (0.54) 0.45**
MSCS-C NSS 27 3.11 (0.61) 3.13 (0.52) 0.04
MSCS-C ER 27 3.08 (0.68) 3.22 (0.65) 0.21
MSCS-C Total 27 2.80 (0.45) 2.97 (0.47) 0.35%
AQ-10-HK 27 2.56 (0.46) 2.53 (0.47) -0.07
CBCL-C WIT 12 4.83 (3.33) 3.58 (2.94) —-0.38*
CBCL-C SOM 12 1.08 (1.78) 1.08 (1.73) 0.00
CBCL-CANX 12 500 (3.77) 358  (2.39) -0.43
CBCL-CSOC 12 725 (242) 592  (2.02) —0.58*
(
(

CBCL-C ATT 12 10.42 3.68) 9.00 (3.91

)

) -0.36
CBCL-CDEL 12 300 (209 175  (1.66) ~0.64*

)

)

CBCL-CAGG 12 825 (528) 6.83  (4.30 -0.28
CBCL-CINT 12 1042 (7.05) 825  (4.69 -0.35
CBCL-CEXT 12 1225 (7.25) 925 (5.72) —0.44
CBCL-CTotal 12 4883 (19.81) 39.00 (15.64) —0.53*

PSS-C 26 312 (0.72)  3.02  (0.73) -0.14

*p < 0.05 **p < 0.01; ***p < 0.001. MSCS-C: Multidimensional Social Competence
Scale-Chinese version; 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: Emo-
tional Regulation subscale; AQ-10-Adult-HK: Hong Kong Chinese Version of Autism-
Spectrum Quotient-10 items; PSS-C: Parental Stress Scale-Chinese version; CBCL-C:
Child Behavior Checklist-Chinese version; WIT: Withdrawn subscale; SOM: Somatic
Complaints subscale; ANX: Anxious/Depressed subscale; SOC: Social Problems subscale;
THO: Thought Problems subscale; ATT: Attention Problems subscale: DEL: Delinquent
Behavior subscale: AGG: Aggressive Behavior subscale: INT: Internalizing Behavior
subscale; EXT: Externalizing Behavior subscale.
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MSCS-C: Total AQ-10-HK
3.5 3
- ) e ———— -——
3 g 25
-
-
|
2.5 2

Pre-intervention Post-intervention

Pre-intervention Post-intervention

CBCL-C PSS-C
60 35

50
45 Ss 3
40 S

35

30 2.5

Pre-intervention

Post-intervention Pre-intervention Post-intervention

Figure 3. Graphical representations of results. *p < 0.05 for paired sample t-tests across
two time-points; MSCS-C: Multidimensional Social Competence Scale-Chinese version,
AQ-10-HK Hong Kong Chinese version of Autism-Spectrum Quotient-10 items, CBCL-
C: Child Behavior Checklist-Chinese version; PSS-C: Parental Stress Scale-Chinese ver-
sion.

Parent-report on MSCS-C demonstrated significant increases in subscales of
Social Motivation [#26) = —2.79, p = 0.010], Social Inferencing [/26) = -2.29, p
= 0.030], Verbal Conversation Skills [#26) = —3.34, p = 0.003], and the total
score [#26) = —2.66, p=0.013].

In CBCL-C, significant improvements were reported in Withdrawn [#11) =
2.34, p = 0.036], Social Problems [#(11) = 2.35, p = 0.039], Delinquent Behavior
[411) = 2.45, p=0.032] and the total score [£11) = 2.74, p=0.019].

Changes in parent-ratings of AQ-10-HK [#26) = 0.38, p = 0.705] and PSS-C
[425) = 1.35, p=0.190] were found to be statistically insignificant.

4. Discussion

In response to the lack of evidence-based interventions for individuals with ASD
and BIF, we reported a feasibility study of social competence training for adults
and adolescents with ASD and BIF, the CBT-CSCA (BIF). To the best of our
knowledge, this is also the first reported attempt in the literature to group indi-

viduals with ASD and BIF as a homogenous group for intervention.
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4.1. Intervention Feasibility and Effectiveness

The CBT-CSCA (BIF) was well received by participants and achieved a high ad-
herence rate and satisfactory attendance rate. On the weekly self-evaluations, an
average high score of around 80% in both Knowledge and Confidence domains
indicated a good acquisition of social competence perceived. As the training
progressed, a widening gap between the two domains might suggest an increase
in the perceived challenge of applying more advanced and integrated skills, for
instance, in Emotion and Cognition Modules. The inclusion of self-report
measures addressed the limitation of under-representing the feedback from par-
ticipants with intellectual concerns (Bundock & Hewitt, 2017). In summary, the
study supported treatment receptiveness towards social competence training in
Chinese individuals with ASD and BIF.

Further, a significant increase in the total score of parent-rated MSCS-C sug-
gested an improvement in participants’ overall social competence. Among the
MSCS subscales, significant improvements were found in Social Motivation
(SM), Social Inferencing (SI) and Verbal Conversation Skills (VCS). A signifi-
cant decrease in the total score of CBCL-C was also reported, suggesting a spill-over
effect of social competence training on improvement of general psychopatholo-
gy, with a significant reduction in Withdrawn, Social Problems and Delinquent
Behavior subscales. There was an absence of significant change in overall autistic
traits in participants and parental stress in their parents.

When comparing the current results with that reported in the CBT-CSCA
(Adolescent) post-intervention (Chan et al., 2018), participants of both interven-
tions consistently showed improved social inferencing, verbal communication
skills and overall social competence, as well as reduced negative social behaviors
and overall psychopathology. Meanwhile, only participants of the CBT-CSCA
(Adolescent) showed a statistically significant improvement in nonverbal send-
ing skills, demonstrating empathic concern, emotional regulation, and overall
autistic traits. In contrast, only CBT-CSCA (BIF) participants showed improved
social motivation and reduced withdrawal symptoms. Taking these together,
participants with BIF appeared to demonstrate more noticeable improvement in
basic social skills, specifically, fundamental interest in social interaction and
verbal communication strategies. However, more advanced social skills may take
longer to equip, especially those involving recognizing self and others’ emotional
states. Overall, the effect sizes of MSCS variables obtained in the CBT-CSCA
(Adolescent) (Cohen’s d= 0.20 - 1.28) were higher than those in the CBT-CSCA
(BIF) (Cohen’s d = 0.04 - 0.45). Although both interventions had similar inter-
vention duration and training content, there was a differential treatment effect
pattern between individuals with AIF and BIF. This differential pattern between
the two groups could be, on one hand, attributed to the difference in cognitive
and adaptive functioning (Ben-Itzchak et al., 2008; Hedvall et al., 2014; Panerai
et al., 2014; Olsson et al., 2017). On the other hand, the reduced effect in the
CBT-CSCA (BIF) could also be contributed by the adaptations of training, i.e.,
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simplification of skills and modification of cognitive strategies. The reduced ef-
fect may therefore suggest a need for more long-term or intensive intervention,
or a need for other/more adaptations for advanced social skills. In both cir-
cumstances, individuals with BIF may not benefit fully if trained with those with
ATF, given their need for different training duration, strategies, or both. The
current results, therefore, pose a challenge to the conventional practice of com-
bining individuals with AIF and BIF for social competence training with those
with AIF (e.g., Laugeson et al., 2015; Stichter et al., 2010).

4.2. Practical Implication

The CBT-CSCA was previously validated in adolescents and young adults with
AJF and ID. The current study extends its application by demonstrating prelim-
inary feasibility in individuals with BIF. The CBT-CSCA is, therefore, a social
competence intervention applicable to people with different functional levels on
the autism spectrum. It supports the practice of subtyping the autism spectrum
according to IQ levels (AIF, BIF, and ID), which is an increasingly common
practice in identifying phenotypic heterogeneity within ASD (Portolese et al.,
2021; Toma, 2020) and a change from using an arbitrary high- vs. low-functioning
dichotomy in the previous decade (Alvares et al., 2020). With the reported feasi-
bility and effectiveness of the CBT-CSCA model on adolescents and young
adults, the extension of its applicability to other age ranges, such as children or

more mature adults, could be further explored.

4.3. Limitations

Despite the above positive findings, the authors believe this study reflects the
difficulties in researching people with BIF more than showcasing intervention
success. The population of individuals with BIF is smaller than those with AIF or
ID on the autism spectrum or general population. The smaller population size
not only limits previous research efforts for individuals with BIF but also affects
the decision on the methodology of this study. Specifically, as individuals falling
in the BIF range are already fewer, separating the sample into adolescents and
adults may yield even smaller respective samples and limit the validity of find-
ings. Therefore, the current study combined the adolescent and adult samples in
one investigation. This decision also considered that individuals below or above
age 18 might not show significant differences in social competence. Besides,
there was a lack of validated self-report measures for individuals with BIF, with
or without co-occurring ASD. Self-report measures used in validating the
CBT-CSCA (Adolescent) and CBT-CSCA (Adult), including Youth Self-Report,
Depression Anxiety and Stress Scale-21 and MSCS, were not administered to the
current participants given a lack of demonstrated applicability. As a result, this
study predominantly relied on proxy measures, and there was a shortage of the
corresponding measure of the CBCL-C in the adult participants.

Most chosen outcome measures were only standardized in individuals with
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AITF. This might pose a floor effect on participants with BIF, yet significant find-
ings on some variables reduced this possibility. Although using unblinded parent
report may have inflated the results due to the expectancy effect, there was no
global inflation in all outcome variables post-intervention. In the future, there is
an urgent need to study the validity and applicability of self-report measures in
individuals with BIF. Future replication of the current study may include a con-
trol group and objective behavioral ratings.

5. Conclusion

Specifying intellectual functioning for individuals with ASD is vital in categoriz-
ing population subgroups for investigation and targeted intervention. Despite an
emerging trend to separate individuals with BIF from their counterparts with
AITF or ID, social competence training specific to them was lacking. The current
study piloted a social competence training, the CBT-CSCA (BIF), adapted for
adolescents and adults with ASD and BIF. Our goal was to enhance specificity in
treating individuals with ASD and BIF. Participants showed satisfactory adhe-
rence and attendance rates and reported satisfaction with knowledge acquisition
and confidence in application. Parents reported significant improvements in so-
cial competence and general psychopathology across the pre-post intervention.
Although the results are exploratory, given the absence of a control group and
unblinded evaluation, the study supports the feasibility of the CBT-CSCA (BIF).
It illustrates a preliminary effort to provide targeted intervention for individuals
with ASD and BIF as a distinct group, separating from counterparts with AIF or
ID. The current study revealed an urgent need for validated outcome measures
for individuals with ASD and BIF. The effect of the CBT-CSCA (BIF) on more
advanced social skills was relatively weaker and therefore warrants further inves-

tigations.

Acknowledgements

We are grateful to the participants and families who participated. We thank Sally
Chan, Sharon Cheung, Eric Tang and Hilda Ng for their valuable input and

feedback on earlier versions of the manuscript.

Conflicts of Interest

The authors declared no potential conflicts of interest with respect to the re-
search, authorship, and/or publication of this article. The authors received no

financial support for the research, authorship, and/or publication of this article.

References

Allison, C., Auyeung, B., & Baron-Cohen, S. (2012). Toward Brief “Red Flags” for Autism
Screening: The Short Autism Spectrum Quotient and the Short Quantitative Checklist
in 1000 Cases and 3,000 Controls. Journal of the American Academy of Child & Ado-
lescent Psychiatry, 51,202-212.e7. https://doi.org/10.1016/j.jaac.2011.11.003

Alloway, T. P. (2010). Working Memory and Executive Function Profiles of Individuals

DOI: 10.4236/psych.2022.138079

1227 Psychology


https://doi.org/10.4236/psych.2022.138079
https://doi.org/10.1016/j.jaac.2011.11.003

C.N. W. Leung et al.

with Borderline Intellectual Functioning. Journal of Intellectual Disability Research, 54,
448-456. https://doi.org/10.1111/j.1365-2788.2010.01281.x

Alvares, G. A., Bebbington, K., Cleary, D., Evans, K., Glasson, E. J., Maybery, M. T. et al.
(2020). The Misnomer of ‘High Functioning Autism’: Intelligence Is an Imprecise Pre-
dictor of Functional Abilities at Diagnosis. Autism, 24, 221-232.
https://doi.org/10.1177/1362361319852831

Ben-Itzchak, E., Lahat, E., Burgin, R., & Zachor, A. D. (2008). Cognitive, Behavior and
Intervention Outcome in Young Children with Autism. Research in Developmental
Disabilities, 29, 447-458. https://doi.org/10.1016/j.ridd.2007.08.003

Berry, J. O., & Jones, W. H. (1995). The Parental Stress Scale: Initial Psychometric Evi-
dence. Journal of Social and Personal Relationships, 12, 463-472.
https://doi.org/10.1177/0265407595123009

Bonifacci, P., & Snowling, M. J. (2008). Speed of Processing and Reading Disability: A
Cross-Linguistic Investigation of Dyslexia and Borderline Intellectual Functioning.
Cognition, 107,999-1017. https://doi.org/10.1016/j.cognition.2007.12.006

Brown, A. C., Chouinard, P. A., & Crewther, S. G. (2017). Vision Research Literature May
not Represent the Full Intellectual Range of Autism Spectrum Disorder. Frontiers in
Human Neuroscience, 11, Article No. 57. https://doi.org/10.3389/fnhum.2017.00057

Bundock, K. E., & Hewitt, O. (2017). A Review of Social Skills Interventions for Adults
with Autism and Intellectual Disability. 77zard Learning Disability Review, 22, 148-158.
https://doi.org/10.1108/TLDR-05-2016-0015

Chan, R. W. S,, Leung, C. N. W,, Ng, D. C. Y., & Yau, S. S. W. (2018). Validating a Cultu-
rally-Sensitive Social Competence Training Programme for Adolescents with ASD in a
Chinese Context: An Initial Investigation. Journal of Autism and Developmental Dis-
orders, 48, 450-460. https://doi.org/10.1007/s10803-017-3335-6

Cheung, S. K. (2000). Psychometric Properties of the Chinese Version of the Parental
Stress Scale. Psychologia: An International Journal of Psychology in the Orient, 43,
253-261.
https://www.researchgate.net/publication/271138438_Psychometric_properties_of_the
_Chinese_version_of the Parental Stress Scale

Hedvall, A., Westerlund, J., Fernell, E., Holm, A., Gillberg, C., & Billstedt, E. (2014). Aut-
ism and Developmental Profiles in Preschoolers: Stability and Change over Time. Acta
Paediatrica, 103, 174-181. https://doi.org/10.1111/apa.12455

Hollin, G. (2017). Autistic Heterogeneity: Linking Uncertainties and Indeterminacies.
Science as Culture, 26, 209-231. https://doi.org/10.1080/09505431.2016.1238886

Hume, K., Wong, C., Plavnick, J., & Schultz, T. (2014). Use of Visual Supports with
Young Children with Autism Spectrum Disorders. In J. Tarbox, D. Dixon, P. Sturmey,

& J. Matson (Eds.), Handbook of early Intervention for Autism Spectrum Disorders
(pp. 293-313). Springer. https://doi.org/10.1007/978-1-4939-0401-3_15

Katusic, M. Z., Myers, S. M., Weaver, A. L., & Voigt, R. G. (2021). IQ in Autism Spectrum
Disorder: A Population-Based Birth Cohort Study. Pediatrics, 148, Article ID:
€2020049899. https://doi.org/10.1542/peds.2020-049899

Laugeson, E. A., Gantman, A., Kapp, S. K., Orenski, K., & Ellingsen, R. (2015). A Rando-
mised Controlled Trial to Improve Social Skills in Young Adults with Autism Spectrum
Disorder: The UCLA PEERS® Program. Journal of Autism and Developmental Disord-
ers, 45,3978-3989. https://doi.org/10.1007/s10803-015-2504-8

Leung, C. (2015). The Construction and Validation of Short-Form, Chinese Autism
Spectrum Quotient (Chinese-AQ-10). Unpublished Master Dissertation, Department
of Psychology, The Chinese University of Hong Kong.

DOI: 10.4236/psych.2022.138079

1228 Psychology


https://doi.org/10.4236/psych.2022.138079
https://doi.org/10.1111/j.1365-2788.2010.01281.x
https://doi.org/10.1177/1362361319852831
https://doi.org/10.1016/j.ridd.2007.08.003
https://doi.org/10.1177/0265407595123009
https://doi.org/10.1016/j.cognition.2007.12.006
https://doi.org/10.3389/fnhum.2017.00057
https://doi.org/10.1108/TLDR-05-2016-0015
https://doi.org/10.1007/s10803-017-3335-6
https://www.researchgate.net/publication/271138438_Psychometric_properties_of_the_Chinese_version_of_the_Parental_Stress_Scale
https://www.researchgate.net/publication/271138438_Psychometric_properties_of_the_Chinese_version_of_the_Parental_Stress_Scale
https://doi.org/10.1111/apa.12455
https://doi.org/10.1080/09505431.2016.1238886
https://doi.org/10.1007/978-1-4939-0401-3_15
https://doi.org/10.1542/peds.2020-049899
https://doi.org/10.1007/s10803-015-2504-8

C.N. W. Leung et al.

Leung, C. N. W,, Chan, R. W. S, Yeung, M. Y. C,, & Tsui, H. C. H. (2019). Applicability
and Effectiveness of Social Competence Group Intervention on Adults with Autism
Spectrum Disorder in a Chinese Context: A Community-Based Study with Self- and
Parent-Report. Journal of Autism and Developmental Disorders, 49, 3440-3452.
https://doi.org/10.1007/s10803-019-04066-1

Leung, P. W., Kwong, S. L., Tang, C. P, Ho, T. P., Hung, S. F,, Lee, C. C. et al. (2006).
Test-Retest Reliability and Criterion Validity of the Chinese Version of CBCL, TRF,
and YSR. Journal of Child Psychology and Psychiatry, 47, 970-973.
https://doi.org/10.1111/j.1469-7610.2005.01570.x

Leung, T. Y. (2014). A Psychometric Study of the Chinese Version of the Multidimen-
sional Social Competence Scale (MSCS-C) on Adolescents with Autism Spectrum Dis-
order (ASD) in Hong Kong. Unpublished Master Dissertation, Department of Psy-
chology, The Chinese University of Hong Kong.

Lord, C., Bishop, S., & Anderson, D. (2015). Developmental Trajectories as Autism Phe-
notypes. American Journal of Medical Genetics, 169, 198-208.
https://doi.org/10.1002/ajmg.c.31440

Maenner, M. J., Shaw, K. A,, Baio, J., Washington, A., Patrick, M., DiRienzo, M. et al.
(2020). Prevalence of Autism Spectrum Disorder among Children Aged 8 Years—

Autism and Developmental Disabilities Monitoring Network, 11 Sites, United States,
2016. Surveillance Summaries, 69, 1-12.
https://doi.org/10.15585/mmwr.ss6904al

Masi, G., Marcheschi, M., & Pfanner, P. (1998). Adolescents with Borderline Intellectual
Functioning: Psychopathological Risk. Adolescence, 33, 415-424.

Mottron, L. (2021). A Radical Change in Our Autism Research Strategy Is Needed: Back
to Prototypes. Autism Research, 14,2213-2220. https://doi.org/10.1002/aur.2494

NICE (National Institute for Health and Care Excellence) (2016). Autism Spectrum Dis-
order in Adults: Diagnosis and Management, CG 142. National Institute for Health and
Care Excellence. https://www.nice.org.uk/guidance/cg142

Nouwens, P. J., Smulders, N., Embregts, P. J., & van Nieuwenhuizen, C. (2020). Differen-
tiating Care for Persons with Mild Intellectual Disability or Borderline Intellectual
Functioning: A Delphi Study on the Opinions of Primary and Professional Caregivers
and Scientists. BMC Psychiatry, 20, Article No. 57.
https://doi.org/10.1186/512888-020-2437-4

Olsson, M. B., Holm, A., Westerlund, J., Hedvall, A. L., Gillberg, C., & Fernell, E. (2017).
Children with Borderline Intellectual Functioning and Autism Spectrum Disorder:

Developmental Trajectories from 4 to 11 Years of Age. Neuropsychiatric Disease and
Treatment, 13,2519-2526. https://doi.org/10.2147/NDT.S143234

Panerai, S., Tasca, D., Ferri, R., Genitori D’Arrigo, V., & Elia, M. (2014). Executive Func-
tions and Adaptive Behaviour in Autism Spectrum Disorders with and without Intel-
lectual Disability. Psychiatry Journal, 2014, Article ID: 941809.
https://doi.org/10.1155/2014/941809

Peltopuro, M., Ahonen, T., Kaartinen, J., Seppald, H., & Nérhi, V. (2014). Borderline In-
tellectual Functioning: A Systematic Literature Review. Intellectual and Developmental
Disabilities, 52, 419-443. https://doi.org/10.1352/1934-9556-52.6.419

Portolese, J., Gomes, C. S., Gastaldi, V. D., Paula, C. S., Caetano, S. C., Bordini, D. et al.
(2021). A Normative Model Representing Autistic Individuals Amidst Autism Spec-
trum Disorders Phenotypic Heterogeneity. medRxiv.
https://doi.org/10.1101/2021.04.22.21255267

Roid, G. H., & Pomplun, M. (2012). The Stanford-Binet Intelligence Scales, Fifth Edition.

DOI: 10.4236/psych.2022.138079

1229 Psychology


https://doi.org/10.4236/psych.2022.138079
https://doi.org/10.1007/s10803-019-04066-1
https://doi.org/10.1111/j.1469-7610.2005.01570.x
https://doi.org/10.1002/ajmg.c.31440
https://doi.org/10.15585/mmwr.ss6904a1
https://doi.org/10.1002/aur.2494
https://www.nice.org.uk/guidance/cg142
https://doi.org/10.1186/s12888-020-2437-4
https://doi.org/10.2147/NDT.S143234
https://doi.org/10.1155/2014/941809
https://doi.org/10.1352/1934-9556-52.6.419
https://doi.org/10.1101/2021.04.22.21255267

C.N. W. Leung et al.

In D. P. Flanagan & P. L. Harrison (Eds.), Contemporary Intellectual Assessment:
Theories, Tests, and Issues (pp. 249-268). The Guilford Press.
https://doi.org/10.1016/j.visres.2009.08.005

Simmons, D. R., Robertson, A. E., McKay, L. S., Toal, E., McAleer, P., & Pollick, F. E.
(2009). Vision in Autism Spectrum Disorders. Vision Research, 49, 2705-2739.

Stichter, J. P., Herzog, M. J., Visovsky, K., Schmidt, C., Randolph, J., Schultz, T., & Gage,
N. (2010). Social Competence Intervention for Youth with Asperger Syndrome and
High-Functioning Autism: An Initial Investigation. Journal of Autism and Develop-
mental Disorders, 40, 1067-1079. https://doi.org/10.1007/s10803-010-0959-1

Streit, C. G. (2021) Borderline Intellectual Functioning and Comprehensive Case Man-
agement. In F. R. Volkmar (Eds.), Encyclopedia of Autism Spectrum Disorders (pp.
720-725). Springer. https://doi.org/10.1007/978-3-319-91280-6_102240

Toma, C. (2020). Genetic Variation across Phenotypic Severity of Autism. Trends in Ge-
netics, 36,228-231. https://doi.org/10.1016/].tig.2020.01.005

Tsang, B., Leung, C. N. W., & Chan, R. W. S. (2022). A Feasibility Study on Social Com-
petence Intervention for Chinese Adolescents and Adults with Comorbid Autism
Spectrum Disorder and Intellectual Disability. Journal of Applied Research in Intellec-
tual Disabilities. https://doi.org/10.1111/jar.12998

Wechsler, D. (2008). Wechsler Adult Intelligence Scale—4th Edition (WAIS-IV). The
Psychological Corporation.

Wolff, N., Stroth, S., Kamp-Becker, I., Roepke, S., & Roessner, V. (2022). Autism Spec-
trum Disorder and IQ—A Complex Interplay. Frontiers in Psychiatry, 13, Article ID:
856084. https://doi.org/10.3389/fpsyt.2022.856084

World Medical Association (2013). World Medical Association Declaration of Helsinki:
Ethical Principles for Medical Research Involving Human Subjects. JAMA, 310,
2191-2194. https://doi.org/10.1001/jama.2013.281053

Yager, J., & Iarocci, G. (2013). The Development of the Multidimensional Social Compe-
tence Scale: A Standardised Measure of Social Competence in Autism Spectrum Dis-
orders. Autism Research, 6, 631-641. https://doi.org/10.1002/aur.1331

DOI: 10.4236/psych.2022.138079

1230 Psychology


https://doi.org/10.4236/psych.2022.138079
https://doi.org/10.1016/j.visres.2009.08.005
https://doi.org/10.1007/s10803-010-0959-1
https://doi.org/10.1007/978-3-319-91280-6_102240
https://doi.org/10.1016/j.tig.2020.01.005
https://doi.org/10.1111/jar.12998
https://doi.org/10.3389/fpsyt.2022.856084
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1002/aur.1331

	Do People with Autism Spectrum Disorder and Borderline Intellectual Functioning Need Targeted Interventions? A Feasibility Study on Social Competence Training
	Abstract
	Keywords
	1. Introduction
	2. Methodology
	2.1. Participants
	2.2. Procedures
	2.2.1. Study Approval
	2.2.2. Intervention Development
	2.2.3. Setting

	2.3. Measures
	2.3.1. Feasibility Assessment
	2.3.2. Pre- and Post-Intervention Assessment


	3. Results
	3.1. Feasibility Assessment
	3.2. Pre- and Post-Intervention Assessment

	4. Discussion
	4.1. Intervention Feasibility and Effectiveness
	4.2. Practical Implication
	4.3. Limitations

	5. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

