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Abstract

Eye contact and gaze behaviour are among the most salient features of social interaction, and their disruption is a key
diagnostic criterion for Autism Spectrum Disorder (ASD). Despite their clinical importance, current methods used to
assess gaze behaviours lack standardisation, objectivity, and universal applicability. This review critically evaluates
existing methods used to assess eye contact and gaze behaviour in individuals with ASD, identifies key limitations, and
explores the rationale, principles, and challenges behind the development of a standardised scale. The paper concludes
with recommendations for future research and scale development strategies that can integrate clinical relevance,
technological innovation, and cultural sensitivity.
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appropriate scale to assess eye contact and gaze
behaviour. Such a tool would be invaluable for early
detection, intervention monitoring, and research
standardisation (Jones & Klin, 2013).

1. Introduction

Autism  Spectrum  Disorder (ASD) is a
neurodevelopmental condition characterised by
impairments in social interaction and communication,
alongside restricted and repetitive behaviours. Eye
contact and gaze behaviour are central to human
social communication and are often atypical in

2. Methodology and Literature Search Strategy
A systematic search of peer-reviewed literature was
conducted following PRISMA (Preferred Reporting

individuals with ASD. These behaviours influence
joint attention, theory of mind, emotional recognition,
and conversational reciprocity (American Psychiatric
Association [APA], 2013).

While reduced or atypical eye contact is considered a
hallmark feature of ASD, assessment approaches
remain inconsistent. There is an urgent need for a
standardised,  objective, and  developmentally

2.1Inclusion and Exclusion Criteria

Items for Systematic Reviews and Meta-Analyses)
guidelines. Databases searched included PubMed,
PsycINFO, ERIC, and Scopus. Search terms included:
"eye contact ASD," "gaze behaviour autism," "social
gaze assessment,” "eye tracking autism spectrum
disorder," "joint attention ASD," and "gaze avoidance
autism." The search was limited to peer-reviewed
English-language publications from 2000 to 2024.

Inclusion Criteria Exclusion Criteria

Peer-reviewed journal articles Non-peer-reviewed sources (books, blogs)

Studies involving participants with ~ASD Studies without ASD-specific populations
diagnosis

Articles with gaze/eye contact as a primary or No measurable gaze outcome reported
secondary outcome
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English-language publications (2000—2024) Non-English articles without translation

Empirical studies, systematic reviews, or Opinion pieces, editorials, conference abstracts
validated tool descriptions

Table 1: Inclusion and Exclusion Criteria for Article Selection

2.2 PRISMA Flow Diagram

The study selection process is illustrated below in accordance with PRISMA 2020 guidelines (Page et al., 2021). A total
of 312 records were initially identified; after screening and eligibility assessment, 27 studies were included in the final
qualitative synthesis.

Recordsidentified through database
searching
PubMed, PsycINFO, ERIC, Scopus
n=312)

v

IDENTIFICATION

Records after duplicates removed Duplicates removed

& = (n=248) (n=064)

v

Recordsscreened (Title & Abstract) Excluded (title/abstract)
(n=248) (n=159)
Full-text assessed foreligibility
(n=289)

v

ELIGIBILITY

Full-text articles excluded
Not ASD-specific(n=22)
No gaze outcome measure (n=131)
Non-English / no full text (n=9)

v

Studies included in qualitative synthesis

INCLUDED @=27)

Figure 1: PRISMA Flow Diagram illustrating the study selection process (adapted from Page et al., 2021).

3. Summary of Reviewed Articles
Table 2 summarises the key studies included in this review, covering study design, participants, assessment methods,
and major findings related to gaze behaviour in ASD.

& [Study Design  |Participants [Assessment
Method

Klin et al. Cross-sectional 15 ASD, 15 [Eye-tracking |ASD group fixated more on mouth/body;
(2002) TD adults (naturalistic TD group fixated on eyes
video)

IKey Findin

S

Jones & Klin Longitudinal 110  infants Eye-tracking Attention to eyes declines from 2—6 months

(2013) cohort (ASD in infants later diagnosed with ASD
diagnosed at
36 months)
e
Lord et al Standardisation Mixed ASD ADOS-2 ADOS-2 captures gaze quality but relies on
(2012) study & TD across (observational) subjective clinician ratings
ages
-
Falck-Ytter et Experimental 20 ASD Eye-tracking ASD children showed reduced anticipatory
al. (2013) children, 20 gaze and fewer gaze shifts in joint attention
TD controls tasks
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Chawarska et Prospective Infants  with Eye-tracking High-risk infants showed atypical social
al. (2013) cohort high/low ASD orienting at 6 months

risk
—
Boraston & Review Multiple ASD Narrative review Outlined neural basis of atypical gaze
Blakemore studies processing; implicated STS and amygdala
(2007)
e
Senju & Review ASD & TD  Narrative review Proposed 'fast track' gaze detection is
Johnson (2009) participants impaired in ASD; eye contact triggers

atypical arousal

Sasson et al. Cross-sectional 20 ASD,20 Eye-tracking ASD children spent less time on faces and

(2007) TD children more on background objects in social

scenes
I
Constantino et Longitudinal Toddlers with SRS-2 & Early gaze avoidance predicted worse
al. (2017) ASD (n=85) observation social outcome at school age

Mundy et al. Longitudinal ASD & TD  ESCS (gaze Gaze alternation during joint attention is a

(2009) toddlers coding) key predictor of language development in
ASD
—
Bedford et al.Prospective High-risk Eye-tracking Disrupted social orienting at 7 months is a
(2012) infant siblings potential early biomarker for ASD
—
Pierce et al. Experimental ASD fMRI + eye- Familiar faces elicited more typical gaze in
(2011) children tracking ASD; context affects gaze behaviour
(n=30)
-
Scaife & Developmental Typically Behavioural Foundational study establishing joint
Bruner (1975) developing observation attention as  precursor to  social-
infants communicative development
- -~
Chevallier et al. Review ASD studies  Systematic Social motivation theory explains gaze
(2012) review avoidance as reduced reward from social

stimuli in ASD

Zwaigenbaum Prospective Infant siblings Multi-method Reduced eye contact at 12 months
et al. (2005) of ASD battery distinguishes high-risk infants developing
children ASD

Gliga et al. Longitudinal High-risk Eye-tracking Neural markers of gaze processing differ at 5

(2012) infants months in later-ASD infants
e
Guillon et al. Systematic ASD  across Eye-tracking ~ Confirmed reduced attention to eyes across
(2014) review ages studies contexts; heterogeneity in gaze patterns
noted
-~ -
Falck-Ytter & Review Infant & child Review of eye- Reviewed neural and behavioural gaze
von  Hofsten ASD studies tracking development; proposed critical windows for
(2011) intervention
e
Ozonoff et al. Prospective Baby siblings Eye-tracking at Decline in social gaze between 6—12 months
(2010) cohort (n=25 ASD) 6/12 months distinguishes infants who develop ASD
-
Tanaka & Experimental | ASD & TD  Eye-tracking + Gaze-directed training improves eye-region
Sung (2016) children training fixation in ASD children
-~ -
Rice et al. Cross-sectional ASD Structured Parent-child synchrony in gaze is impaired;
(2012) children & observation maternal sensitivity associated with gaze
parents reciprocity
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Aldred et al. RCT ASD PACT Parent-mediated  social communication
(2012) children intervention  + therapy improved mutual gaze outcomes
(n=28) gaze coding

Vivanti et al. Review ASD  across Narrative Gaze improvement is a core outcome of
(2014) settings review of Early Start Denver Model interventions
ESDM

Moriuchi et al. Experimental ~ASD vs TD  Eye-tracking
(2017) adults

Social motivation, not ability, drives reduced
eye contact in ASD adults

Leekam et al. Cross-sectional ASD Standardised Gaze following and pointing understanding
(2000) children tasks are dissociated in ASD

(n=42)
-~ - _____ ____________
Bolte et al. Cross-sectional ASD FEFA  (facial Brief clinician training improves reliability
(2006) children & emotion) in emotion/gaze-related scoring

clinicians
e
Osterling & Retrospective Home videos Behavioural Reduced eye contact at 12 months
Dawson (1994) video of 1st coding retrospectively differentiated ASD from TD

birthdays

children

Table 2: Summary of Key Studies on Eye Contact and Gaze Behaviour in ASD (n =27 studies included).

4. Importance of Eye Contact and Gaze Behaviour
in ASD

4.1 Neurodevelopmental Relevance

* Gaze processing develops in infancy and plays a
critical role in social cognition (Scaife & Bruner,
1975).

* Abnormal gaze patterns may emerge before 12
months in infants later diagnosed with ASD (Jones &
Klin, 2013; Ozonoff et al., 2010).

* Eye contact facilitates language development and
joint attention (Mundy et al., 2009).

4.2 Diagnostic and Clinical Relevance

* DSM-5 includes "abnormalities in eye contact" under
the social communication domain (APA, 2013).

* Clinical tools such as ADOS-2 and CARS rely on
observations of gaze behaviour (Lord et al., 2012).

* Gaze behaviour is associated with ASD severity,

adaptive functioning, and prognosis (Constantino et al.,
2017).

4.3 Intervention Implications

* Interventions such as PRT, ESDM, and social skills
training often target gaze behaviour (Vivanti et al.,
2014).

* Improvements in eye contact are used as outcome
measures in therapeutic studies (Aldred et al., 2012;
Tanaka & Sung, 2016).

5. Existing Tools and Methods for Gaze
Assessment

5.1 Clinical Observation Tools

* ADOS-2 (Lord et al, 2012): Gold standard
diagnostic tool; rates eye contact subjectively as
"appropriate,” "limited," or "avoidant."

* CARS (Childhood Autism Rating Scale): Includes
one item related to gaze but lacks behavioural
specificity.

* Vineland Adaptive Behavior Scales: Captures
socialisation but not gaze in isolation.

Limitations: High subjectivity; poor inter-rater
reliability; no quantitative scoring of gaze duration
or frequency.

5.2 Questionnaire-Based Approaches

SRS-2 (Social Responsiveness Scale) and the Autism
Spectrum Quotient (AQ) include items on gaze
avoidance (Constantino et al., 2017). These are
completed by parents or teachers and are prone to bias
due to vague item wording. They lack real-time
observation and are not sensitive to subtle or
situational differences in gaze.

5.3 Eye-Tracking Technologies

Eye-tracking technologies use infrared cameras to
detect visual fixations on areas of interest (AOIs) such
as the eyes, mouth, and objects (Klin et al., 2002;
Guillon et al, 2014). They provide objective,
quantitative data (e.g., fixation time, saccades,
latency).

* Children with ASD look more at the mouth than the
eyes during speech (Klin et al., 2002).

* Infants later diagnosed with ASD show declining
attention to eyes from 2 to 6 months (Jones & Klin,
2013).

Limitations: Expensive equipment; laboratory settings
may not reflect naturalistic behaviour; not suitable for
individuals with severe ASD or visual/attention
impairments (Falck-Ytter & von Hofsten, 2011).

5.4 Naturalistic Video Coding

Behavioural coding from recorded sessions (e.g.,
parent-child interaction, therapy sessions) can analyse
gaze shifts, mutual gaze, duration, and latency
(Osterling & Dawson, 1994; Rice et al., 2012).
Limitations include: time-consuming procedures;
requirement for trained coders; and residual
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subjectivity unless enhanced by Al tools. educators, and researchers (Bolte et al., 2006).

6. Need for a Standardised Gaze Assessment Scale Benefits of a Standardised Scale:

Key Challenges Addressed: * Supports early and accurate diagnosis
* Inconsistency: Lack of wunified criteria across (Zwaigenbaum et al., 2005).

studies and tools (Guillon et al., 2014). * Tracks developmental progress or response to
* Subjectivity: Most current assessments are intervention (Aldred et al., 2012).

observer-based (Lord et al., 2012). * Allows cross-study comparison in research.

* Lack of Norms: No developmental benchmarks or * Can inform tailored therapeutic plans (Vivanti et al.,
cultural calibration. 2014).

* Clinical Utility: Need for a tool usable by clinicians,

7. Criteria for an Ideal Standardised Gaze Assessment Scale

Feature lDescription

Reliability High inter-rater and test-retest reliability (Bolte et al., 2006)

Validity Strong construct and criterion validity (e.g., correlates with ASD
severity; Constantino et al., 2017)

Quantifiability Objective, numerical scoring system (e.g., frequency, duration of gaze;
Klin et al., 2002)

Developmental Sensitivity  Norms for different age groups, from toddlers to adults (Jones & Klin,

2013)

Hybrid Approach Incorporates structured observation and technology-assisted data
(Guillon et al., 2014)

Sensitivity to Change Detects subtle changes over time in intervention settings (Aldred et al.,
2012)

Table 3: Criteria for an Ideal Standardised Gaze Assessment Scale.

8. Proposed Components of a Standardised Scale

[Domain ‘Subcomponents |Measurement Type

Gaze Initiation Initiates eye contact spontaneously Frequency count

Gaze Duration Duration of sustained eye contact Time (in seconds)

Gaze Shifting Ability to alternate gaze (joint attention; Event count per minute
Mundy et al., 2009)

Mutual Gaze Occurs when both parties make eye contact % of social interaction time

Gaze Avoidance Looks away when addressed (Senju & Frequency & context rating

Johnson, 2009)

Responsiveness Responds to others' gaze cues (Leeckam et Binary (Yes/No), scaled score
al., 2000)

Table 4: Proposed Domains and Measurement Types for a Standardised Gaze Scale.

Scoring can be based on a Likert scale (e.g., 0 = in gaze behaviour, ranging from complete avoidance

never observed, 1 = rarely, up to 4 = consistently to fleeting but appropriate use (Guillon et al., 2014).

observed) or frequency/time metrics for precision. * Comorbid Conditions: Conditions such as anxiety,
ADHD, or visual impairments may impact gaze

9. Challenges in Scale Development independently of ASD.

* Individual Variation in ASD: Wide heterogeneity e Cultural Considerations: In some cultures,
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sustained eye contact is considered disrespectful.

* Ethical and Privacy Concerns: Particularly relevant
in video or eye-tracking assessments involving
minors (Gliga et al., 2012).

10. Integration of Technology and Artificial
Intelligence

* AI-Enhanced Coding: Machine learning algorithms
can analyse gaze from video input with high accuracy.

* Wearable Eye-Tracking Glasses: Enable data
collection in real-world settings such as schools and
homes (Falck-Ytter & von Hofsten, 2011).

* Mobile Applications: Parent-administered tools with
structured interaction prompts and gaze scoring
guidance.

Such tools should complement—not replace—
clinical judgement and observation (Moriuchi et al.,
2017).

11. Future Directions and Recommendations

* Pilot Studies: Develop and validate prototypes of the
scale across different age groups.

* Cross-Cultural Validation: Ensure applicability
across diverse populations and social norms.

* Longitudinal = Testing: Test sensitivity to
developmental change and intervention response
(Bedford et al., 2012).

* Training Modules: Develop training programmes
for professionals to ensure consistent use (Bolte et al.,
2000).

* Multi-Modal Assessment: Combine observation,
caregiver reports, and digital tools.

12. Conclusion

Eye contact and gaze behaviour are pivotal in
understanding and diagnosing ASD; yet current
assessment  methods remain  fragmented and
inconsistent. The development of a standardised scale
is both a clinical and research imperative. A
comprehensive, reliable, and culturally adaptable gaze
assessment tool would enhance early detection, guide
individualised intervention strategies, and unify
research methodologies (Jones & Klin, 2013; Guillon
et al, 2014). Multidisciplinary collaboration—
spanning psychology, neuroscience, technology, and
education—is essential to create a robust, scalable, and
meaningful measure of gaze behaviour in ASD.
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