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ABSTRACT

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition that presents significant challenges in social
communication, behavior, and cognitive functioning, particularly during adolescence. Accurate assessment of ASD
symptoms in adolescents is crucial for timely intervention, improved quality of life, and effective research outcomes. This
paper provides a comprehensive review of the autism measurement scales used in adolescent populations, examining their
psychometric properties, clinical applicability, and emerging diagnostic tools. Traditional assessment methods, including the
Autism Diagnostic Observation Schedule (ADOS), Childhood Autism Rating Scale (CARS), Social Responsiveness Scale
(SRS), Autism Spectrum Quotient (AQ), and Developmental, Dimensional, and Diagnostic Interview (3Di) have been
evaluated for their strengths and limitations. Additionally, this study explores emerging Al-driven assessment tools and
culturally adapted scales used in India. This study employed a systematic literature review methodology, analyzing24 peer-
reviewed research papers published between 2000 and 2024. Key findings indicate that the ADOS and CARS remain the
most reliable diagnostic instruments, while SRS and AQ serve as effective screening tools. However, subjective biases, time
constraints, and accessibility issues pose challenges to their widespread adoption. This study highlights the importance of
integrating digital diagnostic platforms, wearable biosensors, and machine learning algorithms to enhance the accuracy and
efficiency of autism assessments. By synthesizing the current research, this study aimed to assist clinicians, educators, and
researchers in selecting the most appropriate diagnostic tools for adolescents with ASD, ultimately contributing to improved
diagnostic precision and targeted intervention strategies.

Keywords: Autism Spectrum Disorder, adolescent ASD diagnosis, psychometric evaluation of autism scales, Al-driven
autism diagnostics, culturally adapted autism tools

1. INTRODUCTION

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition that affects social interactions,
communication, and behavior (Lord et al., 2020). The symptoms of ASD typically emerge in early childhood and persist
into adolescence and adulthood. Adolescents with ASD often face unique challenges owing to the transition from childhood
to adulthood, making accurate diagnosis and assessment crucial for appropriate intervention (Masi et al., 2017).

Adolescence is a critical period of development characterized by increasing social expectations, academic demands, and the
onset of greater independence. For individuals with ASD, these changes can be particularly challenging, as they often
struggle with social communication difficulties, sensory sensitivity, and executive functioning deficits (Simonoff et al.,
2008). Many adolescents with ASD also experience co-occurring conditions, such as anxiety, depression, and attention-
deficit/hyperactivity disorder (ADHD), further complicating diagnosis and treatment (White et al., 2009).

1.1 Characteristics of Autism in Adolescents

Autism symptoms in adolescents can manifest in various ways, depending on the individual’s cognitive abilities, language
development, and social experiences (Lai et al., 2014). Some key characteristics include the following (see Figure 1).
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Figure 1: Signs of Autism in Adolescents

o Social Difficulties: Adolescents with ASD often struggle to understand social cues, maintain conversations, and
develop peer relationships (Mandy et al., 2016). They may exhibit difficulties recognizing emaotions, interpreting
facial expressions, and engaging in reciprocal social interactions (Bolteet al., 2009).

¢ Restricted and Repetitive Behaviors: Many individuals with ASD engage in repetitive behaviors, such as hand-
flapping, rocking, or insistence on routines (Leekamet al., 2011). These behaviors can become more pronounced in
adolescence because of increased stress and environmental changes (Gotham et al., 2009).

e Sensory Sensitivities: Adolescents with ASD frequently experience heightened or diminished sensory processing,
which affects their ability to tolerate loud noises, bright lights, or certain textures (Baranek et al., 2006).

e Cognitive and Academic Challenges: While some individuals with ASD demonstrate above-average intellectual
abilities, others struggle with learning difficulties, particularly in executive functioning, problem solving, and attention
regulation (Kenworthy et al., 2014).

e Mental Health and Emotional Regulation: Emotional dysregulation is common among adolescents with ASD and
often leads to meltdowns, anxiety, and depression (Mazefskyet al., 2013). These difficulties can impact school
performance, friendships, and the overall quality of life (Kerns et al., 2015).

Given these complexities, reliable and valid assessment tools are essential for identifying ASD symptoms in adolescents and

developing targeted interventions. Various standardized scales, each with specific strengths and limitations, have been
developed to measure autism-related traits (Rutter et al., 2003).

1.2 Importance of Measuring Autism Symptoms in Adolescents

Early and accurate assessment of ASD symptoms can significantly improve outcomes for adolescents. According to Bishop
et al. (2011), timely identification allows individuals access to appropriate educational, therapeutic, and social support
services. Furthermore, standardized assessment tools facilitate early intervention, which can enhance social skills,
communication abilities, and overall adaptive functioning (Lai et al., 2014).

Assessment tools are also crucial for research purposes as they help track symptom progression over time and evaluate the
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effectiveness of various interventions (Gotham et al., 2009). Additionally, measuring autism symptoms in adolescence can
aid in differential diagnosis, distinguishing ASD from other neurodevelopmental or psychiatric conditions (Ozonoffet al.,
2005).

1.3 Overview of Autism Assessment Scales

A range of assessment tools has been developed to measure ASD symptoms in adolescents. These tools can be broadly
categorized into:

e  Observation-based assessments: Conducted by clinicians or researchers to observe behaviors in structured settings
(e.g., Autism Diagnostic Observation Schedule [ADOS]).

e Parent and teacher reports: Questionnaires were filled out by caregivers or educators based on their observations
of adolescents’ behavior in daily life (e.g., Social Responsiveness Scale [SRS]).

e Self-report questionnaires: Surveys completed by adolescents to assess their own experiences and behaviors (e.g.,
Autism Spectrum Quotient [AQ]).

e Clinical interviews: Structured or semi-structured interviews were conducted by professionals to gather in-depth
information about symptoms (e.g., developmental, dimensional, and diagnostic interviews [3Di]).

Each type of assessment has advantages and limitations. Observation-based tools provide objective data, but require trained
professionals, making them time-consuming and costly (Lord et al., 2012). Parent and teacher reports offer valuable insights
into everyday behavior but may be subject to bias (Constantino et al., 2003). Self-report questionnaires are efficient but may
be less reliable in individuals with limited self-awareness (Baron-Cohen et al., 2001). Clinical interviews provide rich
qualitative data, but require significant expertise (Skuse et al., 2004). Using Artificial Intelligent tools, a higher accuracy and
efficiency is achieved in research output (Maltare et al., 2023)

This study provides a comprehensive review of these key assessment tools and discusses their psychometric properties,
applications, and potential limitations. By examining the reliability and validity of these measures, this review aims to help
clinicians, educators, and researchers to select the most appropriate instruments for assessing autism symptoms in
adolescents.

2. LITERATURE REVIEW

Autism Spectrum Disorder (ASD) assessment relies on various measurement scales to evaluate the symptoms and severity
in adolescents. These scales vary in approach, reliability, and applicability. This section reviews the key autism measurement
scales used by adolescents and highlights their strengths and limitations.

2.1 Autism Diagnostic Observation Schedule (ADOS)

The Autism Diagnostic Observation Schedule (ADOS) is a widely used observational tool for diagnosing ASD (Lord et al.,
2012). It consists of structured activities designed to elicit social and communicative behaviorsthat are indicative of autism.
The ADOS has been validated across different age groups, including adolescents, and is considered the gold standard in
clinical assessments (Gotham et al., 2009). However, it requires specialized training for administration, which is time-
consuming and costly (Molloy et al., 2011).

2.2 Childhood Autism Rating Scale (CARS)

The Childhood Autism Rating Scale (CARS) is a clinician-rated tool used to assess ASD severity (Schopleret al., 1980). It
evaluates behavioral characteristics across 15 domains, including social interactions, communication, and sensory responses.
Studies suggest that the CARS has high reliability and validity (Perry et al., 2005), making it useful for differentiating
between mild and severe ASD. However, its reliance on clinician judgment can introduce a subjective bias (Chlebowski et
al., 2010).

2.3 Social Responsiveness Scale (SRS)

The Social Responsiveness Scale (SRS) is a parent- or teacher-reported questionnaire that measures social impairments in
ASD (Constantino et al., 2003). It is widely used in both clinical and research settings owing to its efficiency in assessing
social communication deficits. Research has demonstrated a strong correlation with other ASD diagnostic tools (Frazier et
al., 2014). However, SRS may be influenced by rater bias and lacks direct observational components (Hus et al., 2013).

2.4 Autism Spectrum Quotient (AQ)

The Autism Spectrum Quotient (AQ) is a self-report questionnaire designed to measure autistic traits in individuals (Baron-
Cohen et al., 2001). It consists of 50 items that assess social skills, attention switching, and communication. The AQ has
been validated in adolescent populations (Ruzich et al., 2015), its reliance on self-reports raises concerns about accuracy,
particularly in individuals with limited self-awareness (Murray et al., 2017).
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2.5 Developmental, Dimensional, and Diagnostic Interview (3Di)

3Di is a structured interview designed to assess ASD symptoms based on developmental history (Skuse et al., 2004). It
provides dimensional ratings of ASD traits, and has been shown to have high sensitivity and specificity (Santosh et al., 2009).
However, its administration requires trained professionals and may not be practical for large-scale screenings (Charman et
al., 2017).

2.6 Comparative Analysis of Autism Measurement Scales

While the ADOS and CARS are highly reliable, they require extensive training, making them less practical for broad
assessments. SRS and AQ offer efficient screening options but may suffer from subjective bias. 3Di provides rich
developmental insights but is time-intensive. The choice of measurement tool depends on the study’s objectives, available
resources, and whether observational or self-reported data are preferred (Ozonoffet al., 2005).

3. METHODOLOGY

To conduct a comprehensive review of autism measurement scales used for adolescents, a systematic literature search was
performed using multiple academic databases including Scopus, Web of Science, and Google Scholar. The primary objective
was to identify relevant research papers that focused on autism assessment tools specifically applicable to adolescents.

3.1 Data Collection Process

The literature search was commenced by compiling a pool of 50 research papers related to autism. Specific keywords were
used to refine the selection, including "autism,” adolescents, “symptoms," and "scales." Through this filtering process, 24
research papers that closely aligned with the focus of the study were extracted(see Figure 2).

The inclusion criteria for selecting these papers were as follows:
o Studies published in peer-reviewed journals between 2000 and 2024.
o Research focusing on validated measurement scales used for assessing autism symptoms in adolescents.
o Papers discussing psychometric properties, reliability, and validity of the assessment tools.
o Studies including clinical, observational, and self-reported assessment methods.
The exclusion criteria included:
e Studies focusing on autism in children below 10 years or adults above 19 years.
¢ Articles that only provided theoretical discussions without empirical validation of the scales.
o Studies published in non-peer-reviewed sources or without sufficient methodological details.
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Figure 2: Literature Review Map for 24 inter-related and inter-connected studies on Austin in Adolescents
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3.2 Thematic Organization of Data

Once the 24 papers were finalized, they were arranged thematically for further analysis. The themes identified were as
follows.

1. Standardized Clinical Assessment Tools: Studies discussing widely used clinical diagnostic instruments such as the
Autism Diagnostic Observation Schedule (ADOS) and Childhood Autism Rating Scale (CARS).

2. Parent and Teacher-Reported Scales: Research focusing on tools such as the Social Responsiveness Scale (SRS)
that rely on external observations from caregivers or educators.

3. Self-Report Measures: Studies examining self-assessment instruments such as the Autism Spectrum Quotient (AQ)
and their effectiveness in adolescent populations.

4. Comparative Studies: Studies that evaluated the efficacy and limitations of multiple autism assessment tools.

5. Cultural and Contextual Adaptations: Studies discussing the use of autism measurement scales in different cultural
and socioeconomic settings.

6. Recent Developments in Measurement Tools: Emerging assessment methodologies incorporating artificial
intelligence, machine learning, and digital platforms.

Each selected paper was reviewed for methodology, sample size, findings, and contributions to the field. The extracted data
were categorized based on their assessment approach, target population, and clinical applicability.

4. DISCUSSION

4.1 Autism in Adolescents

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterized by deficits in social communication and
restricted repetitive behaviors (American Psychiatric Association, 2013). Adolescence is a critical developmental period
during which individuals with ASD experience significant changes in their cognitive, emotional, and social domains
(Volkmar et al., 2014). This discussion elaborates on the different stages of adolescence, autism symptoms across these
stages (see Figure 3), scales developed for measuring autism in adolescents, emerging diagnostic tools, and scales used in
India.

Autism spectrum disorder
in children & adolescents

4 N O N O N

Body functions & structures Activities Participation
(impairments) (limitations) (restrictions)
+ Physical functions + Physical activities + Recreational & sports activities
+  Sensory functions —— * Mobility —— + Sodial interactions & relationships
+ Cognitive & mental functions + Learning & applying knowledge + Education
+ Structures of the nervous system +  Verbal/non-verbal communication +  Quality of life
+  Structures related to movement * Activities of daily living

\ AN AN v
|

Environmental factors Personal factors
Family, peer, and sodal support *  Health condition
Assistive technologies * Age-developmental stage
Educational and therapeutic services +  Personal interests

Figure 3: Autism Spectrum Disorder

4.1.1 Stages of Adolescence and Autism Symptoms

Adolescence is typically divided into three stages: early adolescence (10-13 years), middle adolescence (14-17 years), and
late adolescence (18-19 years) (Steinberg, 2017). ASD symptoms manifest differently at each stage owing to developmental
changes in social, emotional, and cognitive functions.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 2
pg. 188



Jolly Masih, Gurbir Singh, Dinesh Kumar Yadav

Early Adolescence (10-13 years)

During early adolescence, individuals with autism may struggle to form peer relationships and adapt to increased social
complexities (Lord et al., 2018). Symptoms include difficulties understanding social cues, increased sensory sensitivity, and
challenges in emotional regulation (Kanne et al., 2011). Scales such as the Social Responsiveness Scale (SRS) (Constantino
et al., 2003) are frequently used to measure social impairment during this stage.

Middle Adolescence (14-17 years)

In middle adolescence, social expectations intensify and often exacerbate ASD symptoms. Difficulties in verbal and
nonverbal communication, rigid thought patterns, and heightened anxiety about peer interactions have become prominent
(White et al., 2010). The Autism Diagnostic Observation Schedule (ADOS) (Lord et al., 2012) is widely used to assess the
severity of ASD symptoms.

Late Adolescence (18-19 years)

During late adolescence, ASD symptoms may affect transition-related challenges, including independence and vocational
goals (Anderson et al., 2014). Individuals may struggle with executive functioning, making daily decisions difficult. Scales
such as the Autism Spectrum Quotient (AQ) (Baron-Cohen et al., 2001) provide insight into autistic traits that persist into
adulthood.

4.2 Scales Developed to Measure Autism in Adolescents

Numerous scales have been developed to assess autism symptoms in adolescents. Some of the most commonly used scales
are

4.2.1 Autism Diagnostic Observation Schedule (ADOS) (Lord et al., 2012)

The ADOS is a semi-structured, standardized assessment tool that evaluates social interaction, communication, and
imaginative use of materials. It is considered the gold-standard diagnostic tool for ASD and consists of various modules
based on an individual’s language and developmental level. However, the ADOS requires trained professionals for
administration and interpretation, limiting its accessibility in certain settings (Gotham et al., 2007).

4.2.2 Childhood Autism Rating Scale (CARS) (Schopleret al., 1980)

The CARS is a widely used behavioral rating scale designed to assess the severity of autism symptoms. It consists of 15
domains: social interaction, communication, and sensory sensitivity. The CARS is advantageous because of its simplicity
and effectiveness in distinguishing mild-to-severe autism. However, some researchers have highlighted the potential
subjectivity in scoring, as it relies on clinician judgment (Perry et al., 2005).

4.2.3 Social Responsiveness Scale (SRS) (Constantino et al., 2003)

The SRS is a questionnaire-based tool used to screen for ASD symptoms related to social behaviors. It is designed for use in
both clinical and research settings, and has been validated for assessing social impairments in adolescents. One of its main
advantages is its ease of administration as it can be completed by parents, teachers, or caregivers. However, self-reported
assessments may sometimes lead to bias, especially in cases where individuals have difficulties recognizing their own social
impairments (Constantino et al., 2003).

4.2.4 Autism Spectrum Quotient (AQ) (Baron-Cohen et al., 2001)

The AQ is a self-report questionnaire that measures autistic traits in individuals aged > 16 years. It consists of 50 questions
assessing social skills, attention to detail, communication, and imagination. AQ has been widely used to evaluate autism-
related traits in both clinical and non-clinical populations. However, its reliance on self-reporting poses limitations, as
individuals with ASD may struggle with introspection and self-assessment (Hoekstra et al., 2008).

4.2.5 Developmental, Dimensional, and Diagnostic Interview (3Di) (Skuse et al., 2004)

3Di is a computer-based parent-reported diagnostic interview designed to measure ASD symptoms. It provides dimensional
and categorical assessments of ASD traits and improves diagnostic accuracy. This structured format minimizes interviewer
bias, making it a useful tool in research settings. However, as a parent-reported measure, it may be affected by recall bias
and parental interpretation of symptoms (Santosh et al., 2009).

Each scale has strengths and limitations, and its selection depends on clinical or research needs (Ozonoffet al., 2005).

4.3 Emerging Scales in Autism Measurement

Recent advancements in autism measurements include Al-driven assessment tools, digital diagnostic platforms, and wearable
biosensors. Researchers have begun to integrate machine learning algorithms into traditional scales to enhance diagnostic
accuracy (Duda et al., 2017). Some emerging tools include the following.

o Mobile applications that analyze speech patterns and eye tracking behaviors (Tariq et al., 2018)
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¢ Machine learning models improving ADOS-based classifications (Thabtah, 2019)
e Wearable sensorscan monitor physiological responses related to stress and social interactions (Goodwin et al., 2018)

4.4 Most Effective Scales for Measuring Autism in Adolescents

A meta-analysis of existing autism scales suggests that the ADOS and CARS remain the most reliable tools for clinical
diagnosis (Randall et al., 2018). However, the SRS and AQ provide useful insights for large-scale screening and self-reported
assessments (Murray et al., 2017). The effectiveness of each scale depends on factors such as the ease of administration,
reliability, and application context (Charman et al., 2017).

4.5 Scales Used in India to Measure Autism in Adolescents

India has developed several culturally adapted scales to assess ASD among adolescents. Owing to variations in language,
social norms, and healthcare access, diagnostic tools are often tailored to local populations (Narayan et al., 2016).

Indian Autism Assessment Tools

1. Indian Scale for Assessment of Autism (ISAA), Developed by the National Institute for the Empowerment of
Persons with Intellectual Disabilities (NIEPID), is widely used for autism diagnosis in India. It assesses domains such
as social relationships, emotional responses, and sensorimotor behaviors (Juneja et al., 2014).

2. Screening Tool for Autism in Toddlers and Young Children (STATYC), Adapted for Indian contexts, is used in
early adolescence to efficiently screen for ASD symptoms efficiently (Dalwaiet al., 2017).

3. Childhood Autism Rating Scale-Indian Adaptation (CARS-I): This version of the CARS includes modifications
to address cultural variations in parental reporting and social behaviors (Malhi & Singhi, 2018).

4. Social Communication Questionnaire (SCQ-India) is a modified version of the SCQ that evaluates communication
challenges unique to Indian adolescents (Mukherjee et al., 2019).

4.6 Challenges and Future Directions
Despite the availability of autism scales in India, there are several challenges:

o Limited accessibility in rural areas: Many assessment tools are restricted to urban healthcare centers (Narayan et
al., 2016).

e Lack of trained professionals: Proper administration of tools such as ADOS and ISAA requires extensive training,
which is not always available (Dalwaiet al., 2017).

e Cultural biases in self-reports: Some Western-developed scales may not align with Indian social norms, affecting
diagnostic accuracy (Malhi & Singhi, 2018).

Future efforts should focus on developing more accessible digital diagnostic platforms, increasing training programs for
clinicians, and expanding culturally adapted assessment tools.

5. CONCLUSION

The assessment of Autism Spectrum Disorder (ASD) in adolescents is a critical area of research and clinical practice given
the unique challenges that arise during this developmental stage. This review highlights the strengths and limitations of
widely used autism measurement scales, including ADOS, CARS, SRS, AQ, and 3Di. While these tools have demonstrated
high reliability and validity, they also exhibit constraints, such as the need for trained professionals, subjective biases, and
varying applicability across different cultural contexts. The integration of Al-driven diagnostic tools and digital assessment
platforms represents a promising direction for future research, offering increased accuracy, accessibility, and efficiency in
autism evaluation.

The findings suggest that no single assessment tool is universally applicable. Instead, a multi-method approach that combines
clinical observations, parent-reported scales, and self-reports can provide a more comprehensive evaluation of ASD
symptoms in adolescents. Emerging technologies, such as speech analysis applications, eye-tracking systems, and wearable
biosensors, have the potential to supplement traditional diagnostic methods and enhance early detection and intervention.

Furthermore, this study underscores the necessity of developing culturally sensitive assessment tools, particularly in diverse
regions, such as India, where diagnostic challenges are influenced by linguistic and socioeconomic factors. The adoption of
localized scales such as the Indian Scale for Assessment of Autism (ISAA) and the Screening Tool for Autism in Toddlers
and Young Children (STATYC) can enhance diagnostic precision in non-Western contexts.

In conclusion, improving the assessment of ASD in adolescents requires the continuous refinement of existing measurement
tools, integration of technological advancements, and consideration of cultural adaptations. Future research should focus on
validating Al-based tools, ensuring equitable access to diagnostic resources, and tailoring intervention strategies to meet
evolving needs of adolescents with ASD. By enhancing the accuracy and accessibility of autism assessments, this study
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contributes to ongoing efforts to support individuals with ASD in achieving better developmental and social outcomes.
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