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Abstract
Introduction
Autism spectrum disorder (ASD) is a neurological and developmental disorder, which poses challenges to
social communication and behavior, particularly affecting social functioning. Individuals with ASD face
significant social challenges, including difficulty understanding social cues and body language, limited
ability to engage in reciprocal social interactions, and challenges with establishing empathy. A preference
for routines and repetitive behaviors limits their ability to adapt to new or unexpected social situations.
These problems tend to escalate during adolescence. These often cause distress to the individual as well as
the caregivers. Group-based social skills interventions (GSSIs) are a widely used and effective modality for
addressing core social impairments in children with autism. This study aims to assess the impact of GSSI on
the broad age group of eight to 15 years, involving parents to enhance the transferability of children's social
skills.

Methods
This was a single-arm interventional study where 30 verbal autistic children, aged eight to 15 years,
with intelligence quotient (IQ) > 70 were enrolled after utilizing the Binet Kamat Test of Intelligence (BKT)
to assess IQ and the Indian Scale for Assessment of Autism (ISAA) to grade severity of autism. The children
received GSSI from interdisciplinary therapists for 12 sessions, on a weekly basis, lasting 90 minutes each for
a period of three months. After each therapy session, parents received summaries of each session and were
delegated reinforcing homework assignments to enable generalization and maintenance of the skills taught.
Outcome measures were taken at three points in time by utilizing the Social Communication Questionnaire
(SCQ) and the parent-rated Social Responsiveness Scale 2 (p-SRS-2): T1: pre-therapy at the time of
enrolment; T2: immediately post-therapy at the end of three months of training; and T3: long-term follow-
up, three months after the end of training.

Results
Mean SCQ scores were as follows: T1 = 21.87, T2 = 18.57, and T3 = 18.57 (p = 0.000). This progressive decline
at T1, T2, and T3 indicated a decreasing trend in the severity of difficulties in the social communication
domain. Mean p-SRS-2 scores were as follows: T1 = 73.00, T2 = 64.57, and T3 = 64.30 (p < 0.0001). This
declining trend at T1, T2, and T3 suggested a statistically significant decrease in the severity of difficulties
faced in various social aspects tested by the p-SRS-2, i.e., social awareness, social cognition, social
communication, and social motivation, along with a reduction in restricted interests and repetitive
behaviors (RRBs). Very strong correlation coefficients were obtained for SCQ scores (T1-T2 = 0.921, T1-T3 =
0.921, and T2-T3 = 1.000), as well as for p-SRS-2 scores (T1-T2 = 0.743, T1-T3 = 0.746, and T2-T3 = 0.989),
which reinforced the statistical significance of the data.

Conclusion
GSSI is an effective parent-assisted intervention for adolescents with ASD, with effects lasting up to three
months post-intervention.

Categories: Neurology, Psychiatry, Pediatrics
Keywords: adolescence, social skills therapy, social communication, group intervention, behavior challenges, autism
spectrum disorder (asd)

Introduction
Autism spectrum disorder (ASD) is a developmental disorder that impacts communication and behavior [1].
Global estimates suggest that approximately one in 100 children is affected by autism, with this figure
serving as an average. However, reported prevalence rates exhibit considerable variation across different
studies [2]. While it can be diagnosed at any age, it is referred to as a "developmental disorder" as symptoms
typically manifest within the first two years of life. Deficiency in social-emotional reciprocity, i.e., the
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inability to effectively engage with others and share thoughts and feelings, is evident early in children with
ASD. The challenges that have the most profound and defining impact on individuals with ASD are the ones
linked to impaired social functioning [3]. Difficulty with verbal as well as non-verbal forms of
communication can lead to major challenges in the expression of thoughts, feelings, and needs, and
misinterpretation of others’ intentions and emotions can lead to misunderstandings and conflicts.
Heightened sensitivities to sensory stimuli can make social environments overwhelming, leading to
avoidance of ordinary social situations [4]. Children with ASD experience a heightened difficulty in social
communication during adolescence, necessitating an enhanced understanding of peer interactions [5].

Socialization groups are a widely used modality for addressing core social impairments in verbal, school-
aged, and older individuals with ASD. They hold appeal as a cost-effective method to facilitate social contact
for those at increased risk for social isolation and rejection [6]. A recent study by Gajre et al. showed a
reassuring improvement in social skills after the implementation of social skills group therapy in the age
group of eight to 12 years [7]. Our study was conducted with the aim to extend the findings to the larger age
group of eight to 15 years using group-based social skills intervention (GSSI) and to enhance the
transferability of children's social skills by involving parents and/or teachers in the same, as they can
actively assist the children in applying the training in their everyday routines.

Materials And Methods
This was a single-arm interventional study conducted at the Autism Intervention Center affiliated with
Lokmanya Tilak Municipal General Hospital, Mumbai, India, over a time period of six months. The study was
commenced after ethical clearance was granted by the Institutional Review Board (Ref No.: D02018014, IEC
283/18; dated: 24.01.2018).

The study involved 30 verbal children diagnosed with ASD, aged eight to 15 years, whose parents consented
to their participation, with intelligence quotient (IQ) > 70, who were enrolled and assessed prior to targeted
interventions (T1). The inclusion criteria involved children who met the Diagnostic and Statistical Manual of
Mental Disorders, 5th Edition criteria for diagnosis of autism, with a verbal IQ score > 70, and those who
were able to follow instructions by therapists. Children without any major physical condition who could
travel to the training center for the sessions without any difficulty were preferred. The exclusion criteria
involved children who had started a new psychiatric medication within 30 days prior to enrolment, those
with recognized moderate to severe intellectual disabilities or an ongoing seizure disorder, individuals
displaying self-injurious behaviors or aggression toward others, and those with any psychiatric
comorbidities or evident genetic syndromes.

The enrolled children were divided into two age groups, i.e., eight to 11 years and 12-15 years, with a
maximum of 15 children assigned to each therapy group (Figure 1).
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FIGURE 1: Flow diagram depicting single-arm study design

Once enrolled, the children received GSSI from interdisciplinary therapists (speech-language pathologists
and occupational therapists) with a child-to-therapist ratio of 3:1. Both groups of children underwent an
identical training regimen, which comprised 12 sessions lasting 90 minutes each. These sessions were
conducted on a weekly basis, spanning a period of three months. Due to the variation in social situations
experienced by the age groups of eight to 11 years and 12-15 years, distinct lesson plans were developed for
each group, as shown in Table 1.

2024 Gajre et al. Cureus 16(2): e53376. DOI 10.7759/cureus.53376 3 of 11

https://assets.cureus.com/uploads/figure/file/864554/lightbox_7d5d2c20aa3911eebe9659a28f815d60-Fig-1-for-Cureus.png
javascript:void(0)


Week Group A: 8-11 years Group B: 12-15 years

1 Introduction and trading information Introduction and trading information

2 Two-way conversations Two-way conversations

3 Starting and joining conversations Starting and joining conversations

4 Exiting conversations Exiting conversations

5 Choosing appropriate friends Choosing appropriate friends

6 Teamwork Good sportsmanship

7 Handling physical bullying Handling arguments

8 Problem-solving Appropriate use of humor

9 Competitive spirit Changing reputations

10 Get-togethers Handling teasing and embarrassing feedback

11 Good sportsmanship Handling physical bullying

12 Final review, post-test assessment, and graduation Final review, post-test assessment, and graduation

TABLE 1: Weekly lesson plans for group-based social skills intervention

Each session followed a pre-defined structure, which included 15 minutes of free play to help the children
feel comfortable, 60 minutes of group training, and 15 minutes of circle time, where the learning of the day
would be summarized. Children received group training through instruction, directed positive feedback,
observation, and roleplay. The therapists simultaneously analyzed the behavior of the children, defined
individual positive target behaviors, such as appropriate social etiquettes, body language, and other verbal
and non-verbal means of communication, and elicited positive behavior by demonstrations. Negative
behavior was ignored when possible, while differentially reinforcing alternative or compatible positive
behavior. Alongside the group training, parents were given a summary of the skills taught during each
session. They were explained the goal of the training session, and instructed regarding the application of
these skills in home and community settings. After the therapy sessions concluded, parents were tasked with
ongoing assignments to be completed at home. These assignments were curated with the aim of reinforcing
the skills taught in the respective training session, thus enabling generalization and maintenance of the
skill. For instance, following the session on "Introduction and trading information," parents were tasked with
encouraging the child to reciprocate the same at home in a telephonic conversation with another peer.
Other assignments involved identifying a suitable extracurricular activity for the child and enrolling them in
it. Nevertheless, the primary focus of these assignments was to practice the skills imparted during the
sessions. Assessments were conducted before the intervention (T1), at the end of intervention (T2), and
three months after the end of intervention (T3).

Tools used for assessment
Before the initiation of GSSI (at T1), the Binet Kamat Test of Intelligence (BKT) was utilized to assess the IQ
of children by a trained psychiatrist [8], and the Indian Scale for Assessment of Autism (ISAA) was employed
to grade the severity of autism [9]. It consists of 40 items divided into six domains: social relationship and
reciprocity, emotional responsiveness, speech-language and communication, behavior patterns, sensory
aspects, and cognitive components. The scoring process, conducted by investigators, involved reviewing
information provided by parents and observing the child, which typically took 20-30 minutes to complete.

To assess the outcomes before (T1), immediately after (T2), and three months after (T3) intervention, two
parent-rated questionnaires, i.e., the Social Communication Questionnaire (SCQ) and the Social
Responsiveness Scale 2 (p-SRS-2), were utilized. The SCQ was originally designed as a questionnaire version
of the Autism Diagnostic Interview-Revised (ADI-R). Multiple studies have established it as a reliable tool
for screening ASD and for understanding the individual's current daily experiences, thus supporting the
evaluation of therapeutic approaches [10]. It was completed by the primary caregiver, who is most involved
in the day-to-day care of the child, and who is familiar with the individual's developmental history and
current behavior. It takes 10 minutes to complete and five minutes to score and was interpreted by the
investigators [11]. The p-SRS-2 provides a continuous measure of social ability, with multiple studies
demonstrating satisfactory reliability and validity for measuring autism symptoms in pediatric populations
[12]. It was completed by the primary caregivers who had knowledge of the individual's abilities across
various social settings. It comprises five subscales, i.e., social awareness, social cognition, social
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communication, social motivation, and restricted interests and repetitive behaviors (RRBs), and takes 15-20
minutes to complete [13].

Statistical analysis
The findings were obtained by using the chi-square test of goodness of fit to assess the demographic data.
Continuity correction was used to compare the IQ (BKT), ISAA scores, and T1 Social Responsiveness Scale
(SRS) scores with age. As the sample size was 30, tests for normalcy were not deemed necessary. The paired
t-test was utilized to compare the mean (SD) of pre-intervention and post-intervention scores of the SCQ
and p-SRS-2. Data were analyzed using SPSS Statistics for Windows, version 22.0 (IBM Corp., Armonk, NY),
with a level of significance set to p < 0.05.

Results
Out of the 166 children registered at the Autism Intervention Center, a subset of 30 participants was
recruited for the study. All selected children received the allocated intervention and were available for final
evaluation, with no participants lost to follow-up. The baseline demographic and socioeconomic factors are
detailed in Table 2.

  N % p-value

Gender
Male 26 86.67

<0.0001*
Female 4 13.33

Age
8-12 years 15 50

1
12-15 years 15 50

School education

Regular school 25 83.33

<0.0001*
Special school 3 10

NIOS 1 3.33

Unschooled 1 3.33

Socioeconomic class (modified Kuppuswamy scale)

Upper 5 16.67

<0.0001*

Upper middle 22 73.33

Lower middle 3 10

Upper lower 0 0

Lower 0 0

TABLE 2: Baseline demographic and socioeconomic factors
* P-value significant at p < 0.05.

NIOS: National Institute of Open Schooling.

The mean age of children in the age group of eight to 11 years was 9.49 years. The mean age of children in
the age group of 12-15 years was 13.78 years. Age distribution was analyzed with IQ (BKT), ISAA, and pre-
therapy (T1) p-SRS2 scores. No significant associations were found between age and IQ-BKT (p = 0.426), age
and autism severity (p = 0.06), and age and T1 p-SRS scores (p = 0.145) (Table 3).
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 Age group  

 Score range 8-11 years 12-15 years Total P-value

BKT

70-90 12 9 21 0.426

90-110 3 6 9
 

Total 15 15 30

ISAA

70-108 (Mild) 4 10 14

0.06
109-153 (Moderate) 11 5 16

>153 (Severe) 0 0 0

Total 15 15 30

Pre-therapy p-SRS-2 severity (based on T-score)

60-65 (Mild) 4 1 5

0.145
66-75 (Moderate) 5 10 15

>75 (Severe) 6 4 10

Total 15 15 30

TABLE 3: Pre-therapy comparison of IQ (BKT), ISAA, and T1 p-SRS-2 scores with age
BKT: Binet Kamat Test of Intelligence; ISAA: Indian Scale for Assessment of Autism; p-SRS-2: Social Responsiveness Scale 2.

The mean SCQ scores reflected a progressive decline at T1, T2, and T3, indicating a decreasing trend in the
severity of the social communication domain. Strong correlation coefficients were observed between pre-
therapy (T1) and immediate post-therapy (T2) scores, between pre-therapy (T1) and three months post-
therapy (T3) scores, and between immediate post-therapy (T2) and three months post-therapy (T3) SCQ
scores. The mean p-SRS-2 scores demonstrate a declining trend at T1, T2, and T3, suggesting a statistically
significant decrease in the severity of difficulties in social communication at p < 0.0001. Strong
correlation coefficients were observed between T1 and T2, T1 and T3, and T2 and T3 p-SRS-2 scores (Table
4).

2024 Gajre et al. Cureus 16(2): e53376. DOI 10.7759/cureus.53376 6 of 11

javascript:void(0)


  Mean Std. deviation P-value Correlation coefficient

SCQ T score

Pair 1
T1 21.87 3.371

<0.0001** 0.921
T2 18.57 3.048

Pair 2
T1 21.87 3.371

<0.0001** 0.921
T3 18.57 3.048

Pair 3
T2 18.57a 3.048

# 1.000
T3 18.57a 3.048

p-SRS-2 T score

Pair 1
T1 73.00 6.270

<0.0001** 0.743
T2 64.57 4.264

Pair 2
T1 73.00 6.270

<0.0001** 0.746
T3 64.30 4.203

Pair 3
T2 64.57 4.264

<0.0001** 0.989
T3 64.30 4.203

TABLE 4: Comparison of T1, T2, and T3 scores of SCQ and p-SRS-2
# The correlation and t cannot be computed because the standard error of the difference is 0. ** Correlation is significant at the 0.01 level (two-tailed). P-
value < 0.05 is significant and p-value < 0.01 is highly significant.

SCQ: Social Communication Questionnaire; p-SRS-2: Social Responsiveness Scale 2.

Severity based on SRS T-scores was assessed pre-therapy and at T2 and T3. A majority of the 10 initially
severe pre-therapy children transitioned to a moderate level of severity, while a smaller portion experienced
a decrease in severity to a mild level at T2 and T3. All of the initially moderate pre-therapy children showed
a decrease in severity to a mild level. Additionally, the five children who were already mild pre-therapy
maintained their mild severity at T2 and T3 (Figure 2).
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FIGURE 2: Trend in severity of autism based on p-SRS-2 scores at pre-
therapy (T1), immediate post-therapy (T2), and long-term post-
therapy (T3)
p-SRS-2: Social Responsiveness Scale 2.

p-SRS2 subscales were analyzed and significant improvements were observed at T2 and T3 (12 weeks) in
total raw and T scores, as well as in all five subscales (awareness, cognition, communication, motivation, and
restrictive/repetitive behaviors) compared to pre-therapy values (significant p-values). Benefit sustained in
total raw scores, T scores, and social cognition domain from immediate post-therapy to 12 weeks post-
therapy in home and school settings (Table 5).

Variable Time P-value

 T1 T2 T3 T1-T2 T1-T3 T2-T3

Social awareness 13.30 (3.640) 11.20 (3.067) 11.00 (2.828) <0.0001** <0.0001** 0.083

Social cognition 16.00 (4.291) 12.00 (3.216) 11.67 (3.273) <0.0001** <0.0001** 0.016*

Social communication 36.10 (6.105) 26.33 (5.933) 26.07 (5.783) <0.0001** <0.0001** 0.058

Social motivation 15.17 (4.418) 12.07 (3.290) 12.00 (3.414) <0.0001** <0.0001** 0.489

Restricted and repetitive behavior 16.77 (4.384) 12.40 (3.529) 12.37 (3.577) <0.0001** <0.0001** 0.662

Total raw score 97.63 (18.011) 73.90 (12.452) 72.97 (12.599) <0.0001** <0.0001** 0.002**

T score 73.00 (6.270) 64.57 (4.264) 64.30 (4.203) <0.0001** <0.0001** 0.030*

TABLE 5: Comparison of p-SRS-2 subscales at T1, T2, and T3
* P-value is significant at <0.05. ** P-value is highly significant at <0.01.

There is an improvement in autism severity based on the comparison of pre-therapy SCQ scores with post-
therapy immediate and long-term SRS T-scores, supported by statistically significant p-values and strong
correlations between the SCQ and SRS scores. Therefore, both scales can be used interchangeably for
assessing autism severity (Table 6).
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Pre-therapy p-SRS-2 T score
(T1)

Immediate post-therapy p-SRS-2 T
score (T2)

Long-term p-SRS-2 T score
(T3)

Pre-therapy SCQ (T1) 0.215a, 0.253 (p-value) 0.461a, 0.010 (p-value)* 0.405a, 0.027 (p-value)*

Immediate post-therapy SCQ
(T2) 0.318a, 0.087 (p-value) 0.548a, 0.002 (p-value)** 0.514a, 0.004 (p-value)**

Long-term SCQ (T3) 0.318a, 0.087 (p-value) 0.548a, 0.002 (p-value)** 0.514a, 0.004 (p-value)**

TABLE 6: Correlation of pre-therapy (T1), immediate post-therapy (T2), and long-term (T3) SCQ
and p-SRS-2 scores

* P-value is significant at <0.05. ** P-value is highly significant at <0.01. a Correlation coefficient.

SCQ: Social Communication Questionnaire; p-SRS-2: Social Responsiveness Scale 2.

Discussion
The pathophysiology of ASD is multifaceted, involving genetic as well as environmental factors. Numerous
studies support a strong genetic component in the development of autism, with links to mutations involving
specific genes such as SHANK3, NLGN3, and NRXN1 [14]. Studies have observed structural as well as
functional differences in the brains of individuals with ASD, with alterations in synaptic connectivity and
neurotransmitter dysregulation playing roles in difficulties in mood regulation and social communication
skills [15]. Children with ASD often struggle with adapting to the social expectations of society, especially
during adolescence [16]. Therapeutic approaches for ASD are diverse, as they involve a multidisciplinary and
individualized pattern, due to the variation in needs and strengths of individuals with autism. Some key
therapeutic approaches involve applied behavior analysis (ABA), occupational therapy, speech and language
therapy, and pharmacological interventions [17,18]. Social skills groups provide an opportunity for
individuals with autism to practice social skills in structured environments under the guidance of trained
professionals, which can then be applied in community settings. We aimed to assess the impact of GSSI in
the age group of eight to 15 years and enhance the transferability of children’s social skills by involving
parents so that they can apply the training in the child’s everyday routine. We observed statistically
significant improvement in the children's social skills post-intervention.

As the number of high-functioning autism diagnoses among youth continues to rise, our objective was to
develop an intervention that was inclusive and tailored to their unique needs and abilities. Our study
discovered a consistent decrease in mean SCQ and SRS scores at T1, T2, and T3. The initial improvement in
social competence seen after therapy was maintained for 12 weeks across various settings. This suggests that
children's social behavior and competence can be sustained without ongoing institutional therapy, with
parents playing a crucial role in continuing structured social skills training. This reaffirms the conclusions
drawn by Gajre et al. in a similar GSSI among the age group of eight to 12 years [7]. Similar findings were
reported in a study by Laugeson et al., showing significant improvements in cooperation, assertion,
responsibility, social awareness, social cognition, social communication, social motivation, and reduced
autistic mannerisms [19]. Moreover, there were changes in the p-SRS-2 subscale scores of all children
between baseline and immediate post-therapy, as well as between baseline and the long-term 12-week
follow-up. This aligns with the findings of Corbett et al., who studied the efficacy of peer-mediated
intervention on social competence in children with ASD using the SRS [20]. The primary objective of GSSI in
ASD is to enhance social skills beyond the training period by involving parents. We draw support from a
study conducted by Dekker et al., which demonstrated that involving parents and teachers in GSSI resulted
in improvements in social functioning and broad social skills among children with ASD [21]. Additionally,
the parents, who were the primary caregivers, served as our informants. Studies exploring the effectiveness
of social skills training for individuals with ASD emphasize the importance of intervening during childhood
and adolescence. However, few evidence-based interventions specifically target the social competence of
teens with high-functioning ASD. This approach promotes the generalization of newly acquired skills.
Additionally, the study assesses changes in social competence at a 12-week follow-up, ensuring the
maintenance of treatment gains. While the positive outcomes are noteworthy, it is important to
acknowledge the presence of limitations in our study. One such limitation is the utilization of parent rating
scales as the primary outcome measures. Considering the active involvement of parents in the intervention,
there is a possibility of bias. Therefore, incorporating third-party assessments, such as teachers for utilizing
the SRS-2 would enhance the validity of the findings. Secondly, conducting further follow-up assessments of
social skills at 12 months and 18 months would provide valuable insights into the sustainability of the
observed outcomes. Due to the single-arm study design, we encountered challenges in controlling
confounding variables and addressing potential placebo effects. Future studies involving a waitlist control
group would enable the findings to be generalized to a wider population.

2024 Gajre et al. Cureus 16(2): e53376. DOI 10.7759/cureus.53376 9 of 11

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


This study aims to provide significant data on the developmental progress of socialization in treated
adolescents with ASD. We evaluated the long-term effects of our parent-assisted intervention, considering
the inconsistent outcomes reported in previous research regarding the sustainability of results post-
conclusion of intervention. Notably, the effectiveness of training varied across different studies for children
and adolescents [22-24]. This could result from variations in the implementation of the core methodology,
socio-cultural differences among the populations included in different studies, and disparities in age groups
and the degree of parental involvement. Nevertheless, our preliminary analyses indicate promising results,
suggesting sustained treatment effectiveness over time. Furthermore, the insights gained from this study are
likely to contribute to future advancements and improvements in the treatment approach, benefiting both
pediatricians and their patients.

Conclusions
The present study demonstrates an effective therapeutic approach for high-functioning adolescents with
ASD, who experience core deficits in social skills, and utilizes a parent-assisted intervention to enhance
social skills. Notably, improvements lasted for three months after therapy, highlighting the importance of
parent training during sessions. These newly acquired behaviors can positively impact community settings,
such as schools and playgrounds, and enhance the overall quality of life for both the child and the
caregiver. Our preliminary data can offer insights and serve as a guiding foundation for further research
aimed at establishing the efficacy of GSSI as a valuable therapeutic approach.
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