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Comparative Cranial Morphology in Autism Spectrum Disorder:
An Evolutionary and Anthropometric Perspective from India

Abstract

Background: Autism Spectrum Disorder (ASD)
is a neurodevelopmental condition with diverse
phenotypic manifestations. Previous studies have
reported subtle variations in cranial morphology
among individuals with ASD, though findings are
heterogeneous and often population-specific. This
study aims to comparatively assess head regions and
cranial morphology in Indian children with ASD and
age-matched neurotypical controls.

Materials and Methods: A cross-sectional
observational study was conducted on 120 Indian
children (60 with ASD, 60 neurotypical) aged 3-12
years. Cranial measurements were obtained using
standardized anthropometric technigques, including
head circumference, cranial length, breadth, height,
and cranial index. Data were analyzed for group
differences, sex-based variations, and correlations
with age.

Results: Children with ASD showed slightly higher
mean head circumference (51.2 + 3.5 cm) compared
to controls (49.8 + 3.2 cm), though this difference was
not statistically significant (p = 0.07). No significant
differences were observed in cranial length, breadth,
or height. Cranial index values indicated mesocephalic
predominance in both groups. Minor variations in
frontal and parietal region measurements were
observed but did not reach statistical significance.

Conclusion: This study demonstrates that cranial
morphology in Indian children with ASD is largely
comparable to neurotypical peers, with minor
variations in head circumference and regional
measurements. Population-specific normative data
are essential for interpreting cranial characteristics in
neurodevelopmental research
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Introduction

Autism Spectrum Disorder (ASD) is characterized by
deficits in social communication, repetitive behaviors, and
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sensory processing differences. In addition to behavioral
phenotypes, cranial morphology has been investigated as
a potential physical correlate of ASD. Prior studies report
mixed findings, including macrocephaly in subsets of
children with ASD [1,2], regional cranial shape differences,
and altered growth trajectories during early childhood.
India, with its diverse population and limited region-
specific normative data, lacks comprehensive studies
comparing cranial morphology between children with ASD
and neurotypical peers. This study aims to fill this gap
by assessing head regions and cranial parameters in an
Indian cohort.

Materials and Methods
Study Design

Cross-sectional observational study conducted over 12
months at a tertiary care pediatric and developmental
center.

Participants

ASD group: 60 children (45 males, 15 females), aged 3—-12
years, diagnosed using DSM-5 criteria and Childhood
Autism Rating Scale (CARS).

Control group: 60 neurotypical children (40 males,
20 females), age-matched, without developmental or
neurological disorders.

Inclusion and Exclusion Criteria
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Inclusion: Indian children within specified age range;
parental consent obtained [3,4].

Exclusion: Craniofacial anomalies, neurological disorders,
history of head trauma, syndromic ASD [5,6].

Anthropometric Measurements

Performed by a trained investigator using standardized
techniques:

Head circumference (occipitofrontal) [7,8], Cranial length
(glabella to opisthocranion), Cranial breadth (euryon to
euryon), Cranial height (basion to vertex), Cranial index =
(cranial breadth / cranial length) x 100

Additional regional measurements included frontal and
parietal widths.

Statistical Analysis

Data were analyzed using SPSS v26. Descriptive statistics
(mean %= SD) were calculated. Independent t-tests
assessed differences between ASD and control groups.
Significance set at p < 0.05.

Results

General Cranial Parameters

Regional Measurements

Minor increases in frontal width (ASD: 98.5 + 5.0 mm;
Control: 97.2 £ 4.8 mm) and parietal width (ASD: 91.3
+ 4.5 mm; Control: 90.5 + 4.4 mm) were observed, but
differences were not statistically significant.

Sex-Based Variations [9,10]

Males in both groups showed higher mean cranial
dimensions than females, consistent with expected sexual
dimorphism.

Discussion

This study provides comparative cranial morphometric data
for Indian children with ASD and neurotypical peers. Key
observations: Overall cranial morphology is comparable
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