


APRIL–JUNE 2025 | Volume 3  |  Issue 2

I

CONTENTS

Research Article
Knowledge, Attitudes, and Practices (KAP) Study on Autism Spectrum Disorder (ASD) 
awareness among pediatric residents	 1
Dr. Nihal Rehim, Dr. Manmeet Kaur Sodhi, Dr. Ajaydeep, Dr. Dashampreet Singh Kainth

CASE REPORT
Early Identification of Sensorineural Hearing Loss in a Neonate via Universal Screening :  
A Case Reportas a Catalyst for State-Level Programmatic Change	 11
Dr. Abraham K. Paul

Research Article
Criterion validation of ‘learning difficulty related items’ in INCLEN- NDST against NIMHANS 
battery among children with suspected learning problems. 	 15
MKC Nair, Amrita Gautam, Bashma BS, Remadevi S, Swapna S, Vimal Kumar

CASE REPORT
Limiting Cognitive Impairment in Genetic Disorders : Kabuki Syndrome – A Case Report	 20
Aruldevi Arumairaj, Lal D. V.Nair, Rinne Benson Thobias

CASE REPORT
Navigating the rare : A case report of Angelman syndrome coexisting  
with oculocutaneous albinism	 25
Amulya A D, Rinsy P V, Manju George E

AUTHOR’S GUIDELINE
Guide lines for authors and manuscript preparation:	 29



APRIL–JUNE | Volume 3  |  Issue 2      Aadarsh Pvt. Ltd.

II

Editorial Board

Published by
IAP Chapter of Neurodevelopmental Pediatrics

7th Floor, IMA House, Jawaharlal Nehru International Stadium Road, Palarivattom, Cochin, Keral-682025

Email : cdgiap@gmail.com, Website : www.iapndp.org

  Printed by
Aadarsh Pvt. Ltd.

Shikhar Varta, 4, Press Complex, Zone-I, M.P. Nagar, Bhopal-462 011 (M.P.) INDIA
Tel. : +91-755-2555442, Email : info@aadarsh.com, Website : www.Aadarsh.com

Prof. Sheffali Gulati (M.D., FRCPCH,UK)
Professor & Faculty-in-Charge, Centre of Excellence & 

Advanced Research for Childhood Neuro-Developmental 
Disorders & Child Neurology Division, Department of 

Pediatrics, AIIMS, New Delhi, India 
sheffaligulati@aiims.edu,  www.pedneuroaiims.org

Prof. Monica Juneja (M.D.)
Director, Professor & Head, Department of Pediatrics,

Maulana Azad Medical College,  
Bahadur Shah Zafar Marg, New Delhi-110002 

monica.juneja@gov.in,  www.mamc.ac.in

Prof. Beena Koshy (M.D.) 
Professor, Developmental Paediatrics,  

DBT-Welcome Trust India Alliance,
ICPH Fellow, Christian Medical College, Vellore-632004 
beenakurien@cmcvellore.ac.in, www.cmch-vellore.edu

Assoc. Prof. Gp Capt (Dr) KS Multani Retd. (M.D.)
Associate Professor MMCMSR, Sodapur, Amabala-134007 

kawaljit000@gmail.com

Dr. Samir Hasan Dalwai (M.D.)
Founder Director, New Horizons Child Development Centre,

Saira Mansion, Pahadi School Road 2,  
Goregaon East, Mumbai - 400063

info@enablemychild.org, www.newhorizonscdc.in

Dr. Leena Srivastava (D.C.H., M.A.)
In-Charge, Child Development and Guidance Centre, 

Department of Pediatrics,  
Bharati Hospital and Research Cenre,

Bharati Vidyapeeth Deemed to be University Medical College 
and Hospital, Pune Satara Road, Dhankawdi, Pune - 411043 

leena.srivastava@bharatividyapeeth.edu       
https://bharatihealthcare.com/allopathy-pune/center-of-

excellence/pediatrics/

Indian Journal of Developmental & Behavioral Pediatrics 
(Official Journal of IAP Chapter of Neurodevelopmental Pediatrics)

Epidemiologist

Dr. Gurpreet Singh (M.D.)
drgurpreet.mdafmc@gmail.com

Advisors

Dr. S.S. Kamath (M.D.)
drsskamath@gmail.com

Dr. Shabina Ahmed (M.D.)
autiassam@gmail.com

Prof. Veena Kalra (M.D.)
childcentre3@gmail.com

Dr. Nandini Mundkur (M.D.)
nandinimundkur@gmail.com

Dr. Uday Bodhankar (M.D.)
ubodhankar@gmail.com

Dr. Abraham Paul (M.D.)
abrahamkpaul@gmail.com

Dr. Babu George (M.D.)
bgtvpm@gmail.com

Associate Editors

Dr. Shambhavi Seth (M.D.)
shambhaviseth@gmail.com

Dr. A Somasundaram (M.D.)
dsoulcdcadyar@gmail.com

Prof. S Sitaraman (M.D.)
newtonicad@gmail.com

Dr. Anjan Bhattacharya (FRCPCH, UK)
nabajatakcdcedu@gmail.com

Dr. Lata Bhat (FRCPCH, UK)
lata2207@gmail.com

Dr. Leena Deshpande (M.D., MRCP, U.K.)
drleenadeshpande@gmail.com

Editor in Chief
Dr. Zafar Mahmood Meenai

(FRCPCH,UK, M.Sc. Paediatric Neurodisability Hallam, Sheffield, U.K )
Director, Ummeid Child Development Centre, Z-30, Meena Tower, Polytechnic Main Road, Civil Lines, Bhopal-462002 

editor.ijdbp@gmail.com, http://ijdbp.in/index.html     drzafarmeenai@ummeid.com, https://www.ummeid.com

Co-Editors

mailto:sheffaligulati@aiims.edu 
mailto:sheffaligulati@aiims.edu 
mailto:monica.juneja@gov.in 
mailto:monica.juneja@gov.in 
mailto:beenakurien@cmcvellore.ac.in 
mailto:beenakurien@cmcvellore.ac.in 
mailto:kawaljit000@gmail.com 
mailto:info@enablemychild.org 
mailto:info@enablemychild.org 
mailto:leena.srivastava@bharatividyapeeth.edu 
mailto:drgurpreet.mdafmc@gmail.com 
mailto:drsskamath@gmail.com 
mailto:autiassam@gmail.com 
mailto:childcentre3@gmail.com 
mailto:nandinimundkur@gmail.com 
mailto:ubodhankar@gmail.com 
mailto:abrahamkpaul@gmail.com 
mailto:bgtvpm@gmail.com 
mailto:shambhaviseth@gmail.com 
mailto:dsoulcdcadyar@gmail.com 
mailto:newtonicad@gmail.com 
mailto:nabajatakcdcedu@gmail.com 
mailto:lata2207@gmail.com 
mailto:drleenadeshpande@gmail.com 
mailto:editor.ijdbp@gmail.com 
mailto:editor.ijdbp@gmail.com 
mailto:drzafarmeenai@ummeid.com 
http://www.ummeid.com/ 


APRIL–JUNE 2025 | Volume 3  |  Issue 2

III

Aims and Scope of 
Indian Journal of Developmental and Behavioural Pediatrics (IJDBP) 

IJDBP is a specialty journal in Developmental and Behavioural pediatrics published by Indian Academy of Pediatrics 
Chapter of Neurodevelopmental Paediatrics 

The Journal welcomes Original papers, Review articles, Case reports and other articles relevant to child development 
& Behaviour including :

•	 Neuro developmental disorders, 

•	 Developmental delays,

•	 Behavioural issues,

•	 Autism,

•	 Attention deficit hyperactivity disorder,

•	 Learning difficulties,

•	 Intellectual disabilities,

•	 Evidence based role of early intervention, 

•	 Family centred multidisciplinary intervention, 

•	 Neurogenetic disorders affecting child development,

•	 Neuroimaging & Neurological issues affecting child development,

•	 Corrective and assistive surgeries

•	 Home environmental and environmental issues affecting child development,

•	 Medical conditions

•	 Low birth weight and High-risk neonate requiring neonatal intensive care & its outcome,

•	 Preventive aspects in adolescents and pregnancy. 

•	 Management of conditions covered in Rights of Persons with Disability Act,2016 of GOI.

It aim to promote advances in research in the field of child development and Behavioural issues so that latest 
evidenced based information is shared to enhance the quality of care and improve lives of children with special needs 
and their families. 

The journal will be National Double Blind Peer review Open access journal published Quarterly. We will accept for 
publication manuscripts that were not published earlier in any form. The journal is devoted to publishing quality 
papers based on original innovative and most advance research in the field of developmental behavioural pediatrics.

The Journal aims to have the highest possible ethical and publication standards by scrutinizing the papers, through 
peer review assisted by eminent experts from prestigious teaching institutes from the country. For all Manuscripts 
submitted the journal will employ a plagiarism detection system for detecting plagiarism against previously  
published work.

Copyright
The entire contents of the Indian Journal of Developmental and Behavioural Pediatrics (IJDBP) are protected under Indian and international 
copyright laws. No part of this publication may be reproduced, stored, or transmitted in any form or by any means, electronic or mechanical, 
including photocopying, recording, or any information storage and retrieval system, without prior written permission from the copyright holder. 
All rights are reserved. The copyright for all published articles is transferred to the publisher, while the authors remain solely responsible for the 
content, originality, and ethical standards of their work. 

Disclaimer
The information and opinions presented in the Indian Journal of Developmental and Behavioural Pediatrics (IJDBP) reflect the views of the 
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Neither the Indian Journal of Developmental and Behavioural Pediatrics (IJDBP), its publishers, nor anyone else involved in the production and 
dissemination of the journal assumes any liability or responsibility for the accuracy, completeness, or usefulness of any information published 
herein.
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Generation Beta: What Do We Need to Know?
Generation Beta, born between 2025 and 2039, will face unprecedented challenges stemming from 
pervasive digitalization. The dominance of screens and artificial intelligence may impede emotional 
development, social skills, and mental resilience. To counter this, parents, educators, and society must 
reintroduce the joy of direct human interaction, unstructured play, and physical activity into daily life.
Children born between 2025 and 2039 will belong to Generation Beta—a cohort that will inherit a 
world unlike anything before, shaped overwhelmingly by technology. As children of millennial and 
Gen Z parents, they will be raised amidst profound digital saturation. We already observe early signs 
of this with Gen Z and Generation Alpha, who are facing shifts in social cognition and behavior due to 
diminishing human engagement and rising screen exposure.
The root issue lies in the disconnect from reality. Our species evolved over millions of years through 
direct interactions with people and environments—learning, adapting, surviving. Now, in a matter of 
decades, we are inundated with a digital deluge our genes haven’t evolved to process. The resulting 
internal world is often misaligned with actual reality.
In that sense, I liken AI to a genetic mutation—a sudden, radical shift for which we are not biologically 
prepared. What evolution would have gradually introduced over millennia is now being squeezed into 
a few decades. This mismatch may challenge Generation Beta’s ability to interpret reality, navigate 
emotions, and engage socially.
The Impact on Emotional and Social Development
One major concern is the blurring of boundaries between reality and the virtual world. Generation 
Beta may grow up in a culture of instant gratification, where emotional regulation and resilience are 
underdeveloped. The ability to cope with disappointment, wait, adapt, or navigate complex social 
situations may diminish.
Marketing terms like “digital natives” or “AI natives” only serve to normalise this shift and promote 
the sale of gadgets. But I believe it’s far too early to declare any generation as digitally native. Humans 
are, by design, socially native. Our evolution is deeply intertwined with social behavior—eye contact, 
facial expressions, turn-taking, cooperation—all essential for survival and thriving. Digital interactions, 
which often bypass these essential cues, are not just different; they are disruptive when consumed in 
excess.
Moreover, this constant bombardment of fragmented, non-contextual information creates cognitive 
noise—cluttering the brain with content that doesn’t connect meaningfully with one’s real-life 
experiences. Over time, this may hinder the development of authentic social behaviors and create 
distorted perceptions of the world.
Parenting in a Digitally Dominated World
So, what can we do?
First, let us stop glorifying digital immersion. Instead of dubbing children “digital natives,” we must 
anchor them in what they truly need—human connections. Parents must model and teach children 
the value of bonding, playing, laughing, and simply “being” with others—family, friends, neighbors. 
Urbanization, smaller families, and delayed parenthood—particularly among millennials and Generation 
Alpha—are leading to reduced engagement between parents and children. Many parents, exhausted 

invited guest editor
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by long work hours, struggle to offer the child time, energy, or nature exposure. The path of least 
resistance then becomes screen time.
In such scenarios, schools must become the surrogate social environment—encouraging interpersonal 
interaction, dialogue, group activities, and play. At the same time, the role of city planning cannot be 
ignored. Open spaces, parks, and child-friendly infrastructure are not luxuries—they are developmental 
necessities.
Structured and Unstructured Play
Much has been said about the value of organized sports. Indeed, they aid physical, psychological, and 
social development. But I want to stress the indispensable value of free, unstructured play.
Children need the freedom to explore, imagine, take small risks, solve minor conflicts, and create their 
own games. This builds independence, creativity, problem-solving, and self-regulation. Whether it’s 
climbing a tree or playing hide and seek, unstructured play fosters brain development in ways digital 
stimulation never can.
Health Implications: Beyond the Physical
We already worry about childhood obesity, vision issues, and diabetes as offshoots of sedentary, 
screen-heavy lifestyles. But the deeper crisis is a social and emotional disconnect—children who are 
uncomfortable with eye contact, who lack empathy, and who struggle to navigate disappointment or 
boredom without reaching for a device.
As a developmental pediatrician, I fear that Generation Beta may struggle to distinguish perception 
from reality. This is not a trivial concern. It affects identity, social integration, learning, and mental 
health.
Yes, digital awareness is increasing, and yes, Generation Beta may have better access to mental health 
resources. But that’s not enough. Mental health apps and AI-driven therapy can assist—but only in a 
symptomatic way. They cannot substitute human warmth, empathetic listening, or the subtle cues 
that form the bedrock of emotional healing.
What We Must Do Now
We must create environments—at home, school, and in communities—that support:
Reduced screen time, particularly in early childhood
Strong family and peer relationships
Free play and real-world exploration
Reduced reliance on digital tools for emotional support
Policies that favor open spaces and social schooling
Let us reintroduce the joy of simple human engagement. Smiles, stories, shared meals, family routines, 
games, and conversations—these are not old-fashioned. They are vital.
In the years ahead, we may have to rethink not only how we parent and teach, but also how we define 
intelligence, success, and connection. We cannot afford to be passive. Generation Beta deserves a 
world where digital tools assist but do not overwhelm. They deserve to grow up in real relationships, 
with real people, in the real world. 

With Regards & Best Wishes,

Dr. Samir H Dalwai, 
Developmental Behavioural Pediatrician
Founder Director, New Horizons Child Development Centre,
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editorial

With the inputs from learned experts and marathon activity for last Two years the most 
comprehensive Guidelines for IAPCNDP High Risk Infant Developmentally supportive follow up 
were published in Indian Pediatrics May2025 issue. Feel Honoured as lead author to share  the Link  
for the Consensus Guidelines of the Indian Academy of Pediatrics (IAP)—Neurodevelopmental 
Pediatrics Chapter on Developmentally Supportive Follow-Up for High-Risk Infants. https://rdcu.
be/eqq7H.                   

Essential Reading for all dealing with Infant Care:             

• 	 Very practical Consensus Guideline on Developmentally Supportive Follow-Up of High-Risk 
Infants

• 	 Clear definition of high-risk infants with color-coded risk stratification for easy identification.

• 	 Habilitation right of every paediatrician 

• 	 Precise neonatal and follow-up care strategies with key monitoring and intervention methods.

• 	 Screening, diagnostics, and genetic disorder insights with structured test recommendations.

• 	 Growth monitoring, feeding, drug administration, and early stimulation guidelines for 
attainment of maximum potential

• 	 Timeline for investigations like ROP, X-ray hip, BERA, MRI, and cerebral cooling assessments 
clearly outlined.

• 	 Concise background information and boxed summaries for quick reference and better 
understanding.

• 	 Clear simple holistic early intervention strategies which the care giver can explain to parents.

• 	 It is an indispensable tool for improving infant care. Read, share, and implement these 
recommendations to make a meaningful impact!

Best Regards

Dr. Zafar Mahmood Meenai
FRCPCH(UK), MSc paediatric Neurodisability (UK)
Editor-in-Chief, IJDBP



JANUARY–MARCH 2025 | Volume 3  |  Issue 1

Indian Journal of Developmental & Behavioral Pediatrics 
(Official Journal of IAP Chapter of Neurodevelopmental Pediatrics)

Knowledge, Attitudes, and Practices (KAP)  
Study on Autism Spectrum Disorder (ASD) 

awareness among pediatric residents

Introduction

ASD is a neurodevelopmental condition characterized by deficits in social 
communication and restrictive, repetitive behaviors. Early identification and 
intervention are critical for improving outcomes. Despite increasing awareness, 
gaps in ASD-related knowledge among pediatric residents persist, affecting early 
diagnosis and management. 

Aims and Objectives 

1. Assessing the residents’ understanding of ASD, including its diagnostic criteria, 
prevalence, and associated factors.2.Evaluating their attitudes toward ASD, including 
perceptions, confidence in managing cases, and potential biases. 3 .Analyzing 
current practices in screening and management. 4.To identify obstacles pediatric 
residents face in ASD diagnosis and care. 

Materials and Methods: 

A questionnaire-based survey was conducted across multiple medical institutions 
in India. Pediatric residents pursuing MD, DNB, and DCH were invited to participate 
by disseminating the questionnaire through Google Forms. Responses were analyzed 
statistically using Microsoft Excel, with appropriate tests applied to determine 
significant variations. Ethical approval was obtained, and informed consent was 
secured from all participants. 

Results : A total of 53 pediatric residents participated. The mean knowledge score 
was 79.23%, indicating a strong theoretical understanding of ASD. However, attitude 
scores were moderate (49.81%), suggesting gaps in confidence and perceptions. 
Practice scores were high (91.04%), demonstrating adherence to clinical guidelines. 
No strong correlations were found between knowledge, attitudes, and practices, 
indicating that higher knowledge did not necessarily translate into improved 
attitudes or clinical confidence. 

Conclusions: While pediatric residents exhibit strong knowledge and clinical 
practices regarding ASD, their attitudes remain moderate, highlighting the need for 
improved training programs. Enhancing autism-specific education and increasing 
clinical exposure through structured workshops and interactive sessions can solve 
this issue.

Dr. Nihal Rehim1, Dr. Manmeet Kaur Sodhi1,  
Dr. Ajaydeep1, Dr. Dashampreet Singh Kainth1

Government Medical College Amritsar, Punjab India

Address for correspondence  
Dr. Nihal Rehim, Junior Resident, Dept. of Pediatrics, 
Government Medical College Amritsar , Punjab India 
academicshere@gmail.com 

Received : 17 september 2024; Accepted: 25 february 2025
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Introduction
ASD is a group of complex neurodevelopmental 
disorders marked by difficulties in social 
communication and interaction, as well as 
repetitive behaviors, restricted interests, and 
structured activity patterns [1,2,3]. Previously, ASD 
was classified into subtypes like autistic disorder, 
Asperger syndrome, and pervasive developmental 
disorder-not otherwise specified (PDD-NOS), but 
these are now considered under the broader ASD 
diagnosis in DSM-5[4].

According to the World Health Organization (WHO), 
approximately 1 in 160 children worldwide has 
ASD. Studies suggest variability in ASD prevalence 
based on geographic factors, with some findings 
indicating higher rates in rural areas[5]. In India, a 
study conducted in Chandigarh found that 2.25 per 
1000 children are diagnosed with ASD[6].  Males are 
more prone to ASD than females, with a male-to-
female ratio of approximately 3:1[7].

ASD arises from a combination of genetic 
predisposition and environmental influences. A 
meta-analysis reported that if one identical twin has 
ASD, the chances of the other twin being affected 
range from 64% to 91%[8]. The Interactive Autism 
Network also reported that identical twins often 
share similar levels of autistic traits, reinforcing the 
genetic influence on ASD[8]. Mutations in genes such 
as CHD8, DYRK1A, and SHANK3 are among those 
identified in individuals with autism[9]. Genetic 
research distinguishes between syndromic autism, 
which is associated with other genetic syndromes 
like Rett syndrome, Fragile X syndrome, and 
Tuberous Sclerosis Complex, and non-syndromic 
autism, which occurs without other identifiable 
syndromic conditions[10].

Prenatal and perinatal factors such as older parental 
age at the time of conception, maternal illnesses 
during pregnancy, extreme prematurity, low birth 
weight, and complications during birth such as 
hypoxia have been linked to an increased risk of 
autism[11]. Exposure to hazardous environmental 
substances, such as lead and mercury, pesticides, 
and air pollutants, during critical periods of brain 
development may contribute to the risk[12].

ASD is characterized by two primary domains of 
core symptoms:[4]

1.	 Social Communication Challenges 

2.	 Restrictive and Repetitive Behaviors

The various diagnostic methods available are:[13]

1.	 Developmental Screening

2.	 Comprehensive Diagnostic Evaluation

3.	 Additional Assessments

-	 Hearing and Vision Tests

-	 Genetic Testing

-	 Speech and Language Evaluation

Effective ASD management relies on 
multidisciplinary interventions, including:

1.	 Applied Behavior Analysis: Involves detailed 
behavioral assessments and individualized 
intervention plans.

2.	 Speech Therapy: Targets both verbal and non-
verbal communication deficits.

3.	 Occupational Therapy: Helps individuals with 
autism improve skills needed for daily living. 

Some special educational Strategies for children 
suffering from ASD include:

1.	 Individualized Education Plans

2.	 Visual Supports

3.	 Structured Teaching

Awareness of ASD among medical practitioners, 
and the general public varies significantly across 
regions and professions. Awareness among 
healthcare professionals can lead to timely and 
accurate diagnosis, which is essential for accessing 
early support measures that can significantly 
improve a child’s developmental trajectory[11]. 
Educated communities are better equipped to 
support individuals with autism, from recognizing 
early signs to advocating for necessary resources 
and accommodations in educational and social 
settings[14].

The relevance of this study is rooted in its potential 
to enhance pediatric practice and patient outcomes. 
Increased understanding and acceptance of 
autism can lead to better support systems, greater 
advocacy for resources, and enhanced quality of life 
for autistic individuals and their loved ones.

Aim and Objectives
Aim

To assess the knowledge, attitudes, and practices 
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(KAP) of pediatric residents regarding Autism 
Spectrum Disorder (ASD).

Objectives

1. To evaluate knowledge of ASD, including its 
diagnostic criteria, clinical presentation, risk 
factors, and available interventions among 
residents of Pediatrics. 

2. To assess their attitudes towards ASD, including 
perceptions of children with autism, confidence 
in managing ASD cases, and any existing 
misconceptions or biases.

3. To analyze current clinical practices among 
pediatric residents related to ASD.

4. To identify challenges and barriers faced by 
pediatric residents in diagnosing and managing 
ASD, such as inadequate training, lack of 
resources, and systemic limitations.

Materials and Methods:
Study Setting:

This is a study conducted among pediatric residents 
across various medical institutions in India.

Study Design:

A cross-sectional, questionnaire-based study 
designed to assess the knowledge, attitudes, and 
practices (KAP) regarding ASD.

Study Period:

This study took place over three months, from 
January 2025 to March 2025.

Study Population:

The study population consists of pediatric residents 
from medical institutions across India who are 
currently pursuing:

•	 MD (Doctor of Medicine)

•	 DNB (Diplomate of National Board)

•	 DCH (Diploma in Child Health)

Inclusion Criteria:

•	 Pediatric residents currently enrolled in medical 
colleges across India.

•	 Residents who voluntarily agree to participate 
and provide informed consent.

Exclusion Criteria:

•	 Pediatric residents who have completed their 
final examination and are no longer in training.

•	 Residents who do not provide consent for 
participation.

Sampling Technique:

A convenience sampling method will be used to 
recruit participants. The questionnaire will be 
disseminated electronically.

Data Collection Tool:

A Google Forms-based questionnaire will be 
used to collect responses from participants. The 
questionnaire is designed to evaluate knowledge, 
attitudes, and practices related to ASD.

Methodology:

Study participants will receive a structured, self-
administered questionnaire via digital platforms. 
The responses will be collected electronically and 
compiled for further analysis.

Data Analysis:

•	 The data will be meticulously collected, expertly 
compiled, and rigorously analyzed using 
Microsoft Excel.

•	 Additionally, appropriate statistical tests will be 
applied to find any variations.

Ethical Considerations:

In adherence to ethical principles, this research 
study will ensure voluntary participation through 
an informed consent.

Results:
A total of 53 pediatric residents from various 
institutions in India participated in this study. The 
following observations were recorded (Table 1–4).

The mean scores for each domain of the KAP study 
were as follows:

Among the 53 pediatric residents in the study, 
72.9%, 18.8% and 8.3% were pursuing MD, DCh and 
DNB degrees (Table 1).

Table 1. Distribution of Pediatric Residents by 
Course Pursued:

Course Pursuing Number Percentage

MD 39 72.9%

DCh 10 18.8%

DNB 4 8.3%

79.23% of the knowledge based questions were 
answered correctly (Table 2).

KAP study on ASD awareness among pediatric residents
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Table 2. Responses to Knowledge-Based Questions on ASD:

Knowledge about ASD Number Percentage

1.What kind of a disease is ASD?

•	 Autoimmune 0 0

•	 Metabolic 0 0

•	 Neurodevelopmental 53 100

•	 Degenerative 0 0

2.ASD always has a genetic cause. 

•	 True 4 7.54

•	 False 49 92.45

3.What is the prevalence of ASD in India?

•	 1 in 1000 children 15 28.30

•	 1 in 50 children 14 26.41

•	 1 in 500 children 14 26.41

•	 1 in 250 children 10 18.87

4.Which among the following is seen to be associated with ASD?

•	 Mental retardation 22 41.50

•	 Reduced danger awareness 27 50.94

•	 Seizures 3 5.66

•	 Increased sexual drive 1 1.89

5.Name three symptoms or signs of ASD. (Multiple answers)

•	 Repetitive behavior 26 NA

•	 No eye contact 14 NA

•	 Social isolation 34 NA

•	 Language delay 24 NA

•	 Sensory problems 3 NA

•	 Attention to detail 1 NA

•	 Self harm 2 NA

•	 Hyperactive 3 NA

•	 Poor school performance 2 NA

•	 Poor attention 4 NA

•	 Sensitivity to sound 1 NA

6.What is the best way to manage ASD?

•	 Behavioral therapy 52 98.11

•	 Medications 1 1.89

•	 Hospitalisation 0 0

•	 Isolation from other children 0 0
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7.What are the major reasons for the increasing prevalence of ASD? (Multiple answers)

•	 Increased awareness 7 NA

•	 Increased screentime 24 NA

•	 Nuclear families 13 NA

•	 Genetic factors 5 NA

•	 Environmental factors 4 NA

•	 Poor parenting 7 NA

•	 Single child 3 NA

•	 Better diagnostics 2 NA

•	 Widespread screening 3 NA

8.What is your source of information about ASD?

•	 Newspapers and Journals 2 3.77

•	 Medical textbooks 29 54.71

•	 Physicians and health care workers 17 32.07

•	 Internet 3 5.66

•	 Social media 1 1.89

•	 Parent of autistic child 1 1.89

9.ASD is more common in boys than girls

•	 True 46 86.79

•	 False 7 13.20

10.Onset of ASD is usually in

•	 Childhood 34 64.15

•	 Infantile period 18 33.96

•	 Neonatal period 1 1.89

11.Blood investigations are required for the confirmation of diagnosis of ASD

•	 False 51 96.22

•	 True 2 3.77

12.ASD is not just a disease of children but could also progress into adulthood

•	 True 50 94.34

•	 False 3 5.66

13.Which investigation is least useful in the routine workup of ASD?

Thyroid function tests 2 3.77

Serum lead levels 7 13.20

Genetic testing 2 3.77

Complete blood count 42 79.23

KAP study on ASD awareness among pediatric residents
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Although the correct prevalence of ASD in India is 1 
in 50 children, only 26.41% of respondents identified 
this correctly, indicating a gap in awareness.

Although mental retardation is the most accurately 
recognized association with ASD (41.50%), more 
than half of the respondents selected other options, 
highlighting gaps in understanding.

While ASD typically begins in the infantile period, 
only 33.96% of respondents identified this correctly, 
with the majority (64.15%) selecting childhood and 
a small minority (1.89%) incorrectly choosing the 
neonatal period.

49.81% of the attitude based questions were 
answered correctly (Table 3).

Table 3. Responses to Attitude-Based Statements About ASD:

Practice about ASD Number Percentage

1.Routine screening and social awareness programmes are needed for ASD at schools and 
kindergartens.

•	 Strongly agree 36 67.92

•	 Agree 15 28.30

•	 Disagree 1 1.89

•	 Strongly disagree 1 1.89

2. Mainstream schools should provide children with ASD the necessary accommodations and support.

•	 Strongly agree 14 26.41

•	 Agree 26 49.05

•	 Disagree 13 24.53

•	 Strongly disagree 0 0

3. Allowing parents to be present in the classroom can enhance the support that kindergartens 
provide for children with ASD.

•	 Strongly agree 8 15.09

•	 Agree 30 56.60

•	 Disagree 15 28.30

•	 Strongly disagree 0 0

4. Preschools should employ specialized educators and therapists to assist children with ASD in their 
learning environment.

•	 Strongly agree 28 52.83

•	 Agree 21 39.62

•	 Disagree 1 1.89

•	 Strongly disagree 3 5.66

5. Health insurance policies need modifications to ensure they provide coverage for ASD?

•	 Strongly agree 21 39.62

•	 Agree 28 52.83

•	 Disagree 4 7.55

•	 Strongly disagree 0 0
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The vast majority of respondents (96.22%) 
supported the need for routine screening and 
social awareness programs for ASD in schools and 
kindergartens, with 67.92% strongly agreeing and 
28.30% agreeing, while only 3.78% disagreed.

A significant majority (92.45%) favored the inclusion 

of special education teachers and therapists in 
preschools for children with ASD, with 52.83% 
strongly endorsing the idea and 39.62% agreeing, 
while only a small fraction (7.55%) opposed it.

91.04% of the practice based questions were 
answered correctly (Table 4).

Table 4. Responses to Practice-Based Questions Regarding ASD:

Practices regarding ASD Number Percentage

1.Do you know anyone who is possibly suffering from ASD?

•	 Yes 23 43.40

•	 No 30 56.60

2.How would you feel if you were to spend some time with someone who is having ASD?

•	 I would spend time to understand more about ASD 51 96.23

•	 Comfortable, because I feel I myself too have ASD 2 3.77

•	 I would prefer not to spend time because I am worried I might 
also develop some traits of ASD from him/her

0 0

•	 I would absolutely not spend time because they might harm me 0 0

3.If you were to come across a person suffering from ASD, what are the ways in which you would 
help him/her to have a better social life?

•	 Teach them to greet people 4 7.56

•	 Simple story method to explain life situations 2 3.77

•	 Advise behavioral therapy 13 24.53

•	 Reduce screen time 7 13.21

•	 Neurodevelopmental screening 3 5.66

•	 Parental counselling 3 5.66

•	 Structured classroom program advisory 1 1.89

•	 Give comfort to express himself/herself 7 13.21

•	 Help with daily needs 3 5.66

•	 Improve family time 4 7.56

•	 Communication exercises 6 11.32

4.Would you attend a workshop or training on ASD if you were given an opportunity?

•	 Yes 52 98.11

•	 No 1 1.89

A notable 43.40% of respondents reported knowing 
someone who may have ASD, while the majority 
(56.60%) did not.

An overwhelming majority (96.23%) expressed a 
willingness to spend time with an autistic individual 
to better understand autism.

a.	 Knowledge (K) Score (out of 13): Mean = 10.30, 
Median = 10, SD = 1.88

b.	 Attitude (A) Score (out of 5): Mean = 2.49, 
Median = 3, SD = 1.09

c.	 Practice (P) Score (out of 4): Mean = 3.64, 
Median = 4, SD = 0.48

KAP study on ASD awareness among pediatric residents
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These findings indicate that while knowledge about 
ASD is high (79.23%) and practices are well-adopted 
(91.04%), attitudes remain moderate (49.81%), 
suggesting areas for improvement in perceptions 
and confidence in managing ASD. (As illustrated in 
Figure 1)

Pearson correlation tests revealed:

-	Knowledge vs. Attitude: 0.058 (very weak 
correlation)

-	Knowledge vs. Practice: -0.090 (very weak 
correlation)

-	Attitude vs. Practice: 0.048 (very weak correlation)

These results indicate no strong correlation between 
K, A, and P scores, meaning better knowledge 
does not necessarily lead to improved attitudes or 
practices.

Figure 1. Distribution of Knowledge, Attitude, and Practice Scores Among Pediatric Residents

Discussion:
The study highlights that ASD is widely recognized 
as a neurodevelopmental disorder, though 
misconceptions about its cause persist. While 
92.45% correctly identified that ASD does not 
always have a genetic cause, awareness regarding 
its prevalence in India was varied, with only 26.41% 
selecting the correct estimate (1 in 50 children).

41.50% identified mental retardation as a common 
comorbidity of ASD, though other factors such 
as reduced danger awareness (50.94%) were also 
mentioned. The most commonly recognized 
symptoms included social isolation (34%) and 
repetitive behavior (26%) reflecting general 
awareness of autistic traits.

A vast majority (98.11%) correctly identified 
behavioral therapy as the best management 

approach.  Similarly, physicians express mixed 
views on alternative methods in ASD, with 
some approaches lacking scientific validation[15]. 
Misconceptions regarding the diagnostic process 
exist, as 3.77% incorrectly believed blood 
investigations were required. Encouragingly, 94.34% 
acknowledged that ASD persists into adulthood, 
reflecting an understanding of its lifelong nature.

The study also explored perceptions of ASD in 
educational settings. While 96.22% supported 
routine screening and awareness programs in 
schools, and 92.45% advocated for special educators 
in preschools, fewer respondents (75.46%) 
supported full inclusion of autistic children in 
regular schools. 71.69% agreed that parents should 
be allowed in classrooms.

When examining perceived factors behind the 
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increasing prevalence of ASD, the most cited 
reasons were increased screen time (24), nuclear 
families (13), and increased awareness (7).

In terms of social interactions and attitudes, 
43.40% reported knowing someone with ASD, 
and 96.23% expressed willingness to engage with 
autistic individuals to understand them better. 
When asked about supporting autistic individuals, 
behavioral therapy (24.53%) was the most 
recommended approach, followed by reducing 
screen time (13.21%). Encouragingly, 98.11% were 
open to attending ASD workshops, reflecting strong 
interest in learning more.

Overall, the findings suggest good general 
awareness of ASD but reveal gaps in knowledge. 
Similar patterns have been reported in Indian 
studies exploring beliefs among healthcare 
disciplines[16]. While awareness of ASD among 
healthcare professionals is widespread, knowledge 
gaps persist in key areas such as early diagnosis and 
intervention strategies[17,18]. A systematic review 
found that healthcare providers’ knowledge of ASD 
varied significantly, with correct response rates 
ranging from 47.37% to 71.05% on ASD knowledge 
assessments, indicating a need for enhanced 
training[19]. In some regions, such as Australia, 
about 62% of general practitioners achieved a 
high score in ASD knowledge tests[20], while in the 
USA, a substantial proportion of both pre-qualified 
medical students and practicing clinicians rated 
their knowledge as merely ‘somewhat informed’ 
or lower[19]. The lack of specialized healthcare 
professionals, such as developmental pediatricians 
and child psychologists, can hinder timely and 
accurate diagnosis and effective treatment[21]. 
Cultural perceptions and linguistic barriers can 
hinder ASD awareness, leading to underreporting 
and delayed interventions[22]. 

The results align with previous studies showing 
that healthcare professionals often have sufficient 
knowledge about ASD but may lack confidence 
in its management[23]. Despite high knowledge 
scores, moderate attitudes indicate possible 
misconceptions or lack of hands-on exposure. 
Factors like firsthand engagement with individuals 
diagnosed with ASD and demographic elements 
influence attitudes and knowledge levels. A 
study found that direct interaction with autistic 

individuals is a significant predictor of positive 
attitudes, although knowledge alone, without 
such contact, did not consistently predict positive 
attitudes across different ethnic groups[14].

Future training programs should focus on 
improving attitudes by incorporating real-
world case discussions, role-playing, and patient 
interactions. Surveys indicate that many residents 
feel inadequately prepared to address ASD, 
with deficiencies in their ability to conduct 
developmental screenings and manage ASD-related 
care[24,25]. Enhancing training programs to include 
comprehensive, evidence-based education on ASD 
can improve early detection rates and the overall 
quality of care provided to autistic children[26].

Conclusion
The study reveals a complex landscape of strengths 
and areas for growth among pediatric residents. 
Overall, these residents demonstrate solid 
knowledge of ASD, suggesting they are well-versed 
in its core characteristics, diagnosis, and general 
management. Their clinical practices, how they 
apply this knowledge in real-world settings, are also 
commendable, indicating effective patient handling 
and adherence to established medical protocols.

However, the study identified only a moderate 
level of attitude towards individuals with ASD. 
This suggests a potential emotional or empathetic 
disconnect that could influence patient-family 
interactions or long-term commitment to ASD care. 
Interestingly, there was no significant correlation 
found between knowledge, attitude, and practice. 
In essence, possessing more knowledge didn’t 
necessarily lead to better attitudes or improved 
clinical behavior, and vice versa.

Key  Findings:
- 	 Pediatric residents have good knowledge but 

only moderate attitudes towards ASD

- 	 Clinical practices related to ASD management 
are good

- 	 No significant correlation was found between 
knowledge, attitude, and practice meaning that 
one does not affect the other

Recommendations:
1.	 Incorporate mandatory autism training into 

Pediatric residency programs which is holistic in 
nature that not only builds knowledge and skills 

KAP study on ASD awareness among pediatric residents
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but also fosters empathy, cultural competence, 
and reflective practice.

2.	 Increase clinical exposure through ASD-specific 
rotations.

3.	 Develop interactive workshops and case-based 
discussions.
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Early Identification of Sensorineural Hearing Loss 
in a Neonate via Universal Screening : A Case Report 
as a Catalyst for State-Level Programmatic Change

Introduction: 

Hearing impairment is one of the most common congenital conditions, yet early 
identification remains a challenge in low-resource settings. 

Case summary: 

We present a case from January 2003, during an early institutional attempt 
at newborn hearing screening, in which a neonate with moderate-to-severe 
bilateral sensorineural hearing loss was successfully diagnosed by Otoocoustic 
emission(OAE) screening and subsequently confirmed by Auditory Brainstem 
response (ABR) and rehabilitated by 6 months of age. The outcome—age-appropriate 
speech development and successful mainstream schooling—provided compelling 
momentum for scaling up district-wide screening initiatives. 

Conclusion: 

This report highlights the utility of OAE and ABR-based protocols in influencing 
health system planning and emphasizes the need for robust public health strategies 
to implement universal newborn screening in resource-constrained contexts. It 
documents how that clinical milestone inspired the Indian Academy of Pediatrics 
(IAP) Cochin Branch to spearhead a scalable model that evolved into a state-wide 
initiative by 2020. The Kerala experience offers a replicable pathway for other 
regions aiming to implement UNHS aligned with SDG 3.2.

Background :
At the time of this case, newborn hearing screening was virtually non-existent 
in many Indian healthcare settings, with limited awareness among professionals 
and policy makers. There was minimal published evidence locally, and structured 
protocols for early detection and intervention were not in place.

Case Presentation:
Between January and March 2003, during a pilot phase of institutional newborn 
hearing screening in a tertiary care setting with low baseline awareness and no prior 
implementation protocol, 504 neonates were screened using universal otoacoustic 
emission (OAE).

Out of the screened cohort, one neonate failed the initial OAE test in both ears. This 
child also presented with significant neonatal hyperbilirubinemia, a known risk 
factor for auditory dysfunction. 
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Investigations:
The infant underwent initial otoacoustic emission 
(OAE) screening, which failed in both ears, 
prompting further evaluation. Auditory Brainstem 
Response (ABR) testing subsequently confirmed 
the presence of bilateral sensorineural hearing 
loss. Comprehensive assessments were conducted, 
including consultations with ENT specialists and 
pediatric neurology. A CT scan of the brain yielded 
normal results. However, genetic testing was not 
available at the time and could not be performed.

Treatment
•	 Early amplification with bilateral hearing aids

•	 Enrolment in a structured auditory-verbal 
therapy program

•	 Family counselling and speech-language  
follow-up

Differential Diagnosis
The following differentials were considered:

•	 Auditory Neuropathy Spectrum Disorder (ANSD) 
Given the association with hyperbilirubinemia, 
ANSD was a plausible consideration. However, 
consistent ABR findings and good response to 
amplification reduced its likelihood.

•	 Syndromic Hearing Loss Syndromes such as 
Jervell-Lange-Nielsen or Usher syndrome were 
considered, but there were no dysmorphic 
features or systemic abnormalities identified.

•	 Hyperbilirubinemia-Induced Auditory Toxicity 
Direct bilirubin toxicity affecting the auditory 
nerve or brainstem was considered the most 
probable etiology in the context of elevated 
bilirubin levels and absence of other systemic 
involvement.

•	 Genetic Non-Syndromic Sensorineural Hearing 
Loss Could not be ruled out due to the lack of 
genetic testing; however, the timing and severity 
aligned more closely with the clinical picture of 
bilirubin-induced damage.

Outcome and Follow-Up
The infant demonstrated:

•	 Age-appropriate auditory and speech-language 
development within expected milestones

•	 Effective use of hearing aids with regular 
audiological follow-up

•	 Normal cognitive and social development, 
leading to integration in mainstream schooling

•	 No signs of regression or additional disability 
through early childhood and school entry

•	 Parental support and early intervention services 
were pivotal in ensuring optimal rehabilitation 
and long-term functional outcomes.

This experience set the foundation to ponder 
implementation enablers—like responsive 
leadership, clinical vigilance, and the power of 
single-case advocacy—to build systemic newborn 
screening programs.

Discussion
This case underscores how one early success in 
newborn hearing screening within a resource-
limited setting can serve as a policy lever. It served 
as a compelling “proof of concept,” prompting 
clinicians and policymakers to ask: What if we 
could extend this benefit to every child born in 
Kerala?

a)	 Building the Statewide NBHSP

Phased Implementation

Phase Timeframe Coverage Highlights

I: City Pilot 2003–2014 31 → 91 hospitals in Ernakulam Coordinated by IAP Cochin Branch

II: State 
Rollout

2014–2020 516 hospitals (84 govt, 432 
private)

Kerala declared “Hearing Friendly”

Screening Protocol

1.	 OAE Screening: For all newborns before 
discharge

2.	 ABR Audiometry: For NICU babies and those 
failing OAE twice (4-week interval)

b)	 Stakeholder Engagement and Resource 
Optimization

•	 Partners: IAP district branches, private audiology 
firms, hospital administrators

•	 Strategies:

o	 Sharing portable OAE devices among facilities

o	 Audiology services outsourced or pooled 
through regional hubs
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o	 IAP-led procurement and training

•	 Incentive: Districts declared “Hearing Friendly” 
upon full compliance

c)	 Outcomes

Expansion timeline

•	 2014: Ernakulam became first “Hearing Friendly” 
district

•	 2020: All 14 districts onboarded; Wayanad was 
the final district to comply

•	 516 facilities: Implemented screening before 
newborn discharge

•	 Universal ABR for NICU neonates: Enhanced 
detection of auditory neuropathy

Impact Snapshot: 

Table 2: Screening coverage

Indicator Outcome

Coverage 100% facility-level 
implementation statewide

Detection High-risk infants diagnosed 
before 3 months

Intervention Hearing aids fitted within 
therapeutic window

Systemic change Proof-of-concept case → 
Full-state policy shift

d)	 Key Insights

The implementation of Kerala’s statewide newborn 
hearing screening program was notably influenced 
by a single sentinel case that demonstrated the 
transformative impact of early identification 
and intervention. This case served as a powerful 
catalyst for broader systems change, illustrating 
how targeted clinical evidence can drive policy 
decisions when strategically leveraged.

Centralized coordination emerged as a vital enabler, 
allowing efficient resource allocation, streamlined 
training, and scalable implementation across 
public and private health facilities. By minimizing 
redundancy and maximizing cost-sharing, this 
approach ensured sustainability and uniform 
service delivery.

Collaboration between government entities, 
professional associations like the Indian Academy 
of Pediatrics, and private audiology providers 
proved essential. These partnerships extended 
service reach, particularly in underserved and 

resource-constrained areas, reinforcing the equity 
goals of the program.

Furthermore, the adoption of district-wise 
milestones created a sense of accountability 
and momentum. Declaring districts as “Hearing 
Friendly” only after achieving full implementation 
galvanized local health systems and encouraged 
structured, phased adoption throughout the state.

Comparison to Global Practices

Region UNHS 
Implementation

Kerala’s 
Approach

High-
Income 
Countries

Since 1999 Tech-intensive, 
insurance-
funded

Kerala Since 2003 (full 
by 2020)

Cost-shared, 
centrally 
coordinated, 
policy-
integrated

e)	 Policy Implications and Future Directions

•	 National Scaling Potential: Through IAP regional 
chapters and RBSK integration

•	 SDG 3.2 Alignment: Advances early diagnosis, 
inclusive education, and equity in child health

•	 Replicability Framework:

o	 Case-based advocacy → Clinical piloting

o	 Multi-stakeholder platform → District 
accountability

o	 Monitoring & IEC → Community ownership

Conclusion
Kerala’s newborn hearing screening journey—
from a single success story in 2003 to a statewide 
movement by 2020—demonstrates how clinical 
data can be transformed into public health action. 
With clear stakeholder coordination, context-
sensitive design, and policy anchoring, universal 
newborn hearing screening is not only feasible but 
scalable—even in resource-limited settings

Key points:
Proof of concept: Identification of hearing loss 
before 2 months of age, with intervention by 6 
months, mirrored outcomes seen in high-income 
settings—normal communication and learning 
outcomes.

Role of hyperbilirubinemia: Reinforces its 

Hearing friendly Kerala – a mission accomplished
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significance as a red flag for auditory follow-up, 
aligning with global Joint Committee on Infant 
Hearing (JCIH) guidelines.

Low yield but high impact: Despite identifying 
only one case in 504, the life-changing impact on 
that child served as a powerful advocacy example.

Programmatic momentum: This case was pivotal 
in initiating advocacy for district-level adoption 
of Universal Newborn Hearing Screening (UNHS), 
supported by Health system stakeholders, Pediatric 

and audiology communities, and Community 
sensitization efforts
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Criterion validation of ‘learning difficulty related 
items’ in INCLEN- NDST against NIMHANS battery 
among children with suspected learning problems

Background: 

The prevalence of learning difficulties is increasing in recent years as a result of 
better awareness, support systems and better neonatal care. Many tools available 
in this domain are western and effective screening tools are rare in the Indian 
context. 

Objective:

To evaluate the criterion validity of the Neurodevelopmental Screening Tool 
(NDST-Research form) as a screening tool for learning difficulties in children aged 
7-13 years, using the NIMHANS Battery as the gold standard diagnostic tool.

Methods:

This hospital-based criterion validation study was conducted, over eight months. 
Forty consecutive children aged 7-13 years with suspected learning problems 
were screened using the NDST-Research form, followed by assessment with the 
NIMHANS Battery for Specific Learning Disability (SLD). The NDST-Research form 
was administered by a Developmental Nurse Counsellor, while the NIMHANS 
Battery was conducted by a consultant clinical psychologist, blinded to the 
screening results. Statistical analysis with SPSS version 20, calculated sensitivity, 
specificity, predictive values, diagnostic accuracy, and likelihood ratios.

Results:

NDST-Research form: 35 children (87.5%) screened positive for SLD, while 5 
children (12.5%) did not. NIMHANS Battery results: 34 children (85%) diagnosed 
with SLD, while 6 children (15%) were not. NDST-Research form had a sensitivity: 
97.06%; specificity: 66.7%; Positive Predictive Value (PPV): 94.29%; Negative 
Predictive Value (NPV): 80%; Positive Likelihood Ratio: 1.48; Negative Likelihood 
Ratio: 0.46, and Diagnostic Accuracy of 92.5%

Conclusion:

The acceptable psychometric properties suggest that NDST can be used in pediatric 
outpatient clinics for early identification, enabling timely intervention given the 
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high prevalence of attention deficits, arithmetic 
difficulties, and reading/writing impairments to 
improve early detection and intervention strategies.

Introduction
According to DSM-5, Specific Learning Disorder 
is defined as persistent difficulties in reading, 
writing, arithmetic or mathematical reasoning, with 
academic skills well below average scores [1]. The 
NIMHANS battery for Specific Learning Disability 
(SLD) characterizes it as a performance level three 
grades below the child’s current academic standard 
[2]. The INCLEN study, conducted across five regions 
in India, reported a community prevalence of SLD 
at 1.6% (95% CI: 1.0–2.5) among children aged 6 to 9 
years, utilizing the Grade Level Assessment Device 
(GLAD) [3]. In a cross-sectional, school-based study 
in Ernakulum, the prevalence of SLD was found to 
be 16.49% (95% CI: 14.59–18.37), with impairments 
in reading, written expression, and mathematics 
being 12.57%, 15.6%, and 9.93%, respectively. 
Binary logistic regression analysis identified male 
gender, low birth weight, developmental delay, 
family history of poor scholastic performance, and 
syllabus as independent factors associated with 
SLD[4]. 

The administration of the NIMHANS battery 
in a school setting is impractical without a 
trained psychologist, necessitating an alternative 
approach. According to the Australian Disability 
Clearinghouse on Education and Training, learning 
difficulty is defined non-categorically, encompassing 
individuals who experience challenges in acquiring 
one or more basic academic skills[5] This definition 
emphasizes functional educational difficulties, 
which may be amenable to interventions, rather 
than the primary etiology. The Learning Disabilities 
Association of America has proposed broad-
spectrum intervention strategies that may benefit 
children with learning difficulties[6]. Consequently, 
the objective of a screening tool should be to identify 
children at risk for learning difficulties, enabling the 
implementation of appropriate interventions. 

The Neurodevelopmental Screening Tool 
(NDST-Research form), developed by the INCLEN-
NDD study team under the leadership of Arora NK, 
is a 39-item screening instrument that assesses 
10 neurodevelopmental disorders, including four 
specific questions related to SLD. A failure in any 
one item is considered a failure of the test. According 

to a gazette notification by the Ministry of Social 
Justice and Empowerment, the NIMHANS battery 
for SLD is designated as a diagnostic assessment 
tool for certifying benchmark disability in India[7]. 

Rationale: Diagnostic tools for identifying Specific 
Learning Disability require extended administration 
time, highlighting the need for screening to identify 
‘at-risk’ children. Early identification during the 
initial school years (from age 7 onwards) is crucial 
for facilitating timely intervention. Therefore, this 
study aims to determine the criterion validity of the 
‘LD-related items’ in the NDST-Research form as a 
screening tool, with the NIMHANS battery serving 
as the diagnostic tool administered by a trained 
psychologist. 

Objectives
1.	 To administer neurodevelopmental screening 

tool (NDST- Research form) screening test 
among children in the age group of 7-13 years 
with suspected learning problems attending 
NIMS spectrum CDRC.

2.	 To administer NIMHANS battery for SLD tool 
among the same children.

3.	 Criterion validation of LD related items in 
neurodevelopmental screening tool (NDST-
Research form) against (NIMHANS battery) as 
gold standard for specific learning disabilities 
and to calculate sensitivity, specificity, predictive 
values, diagnostic accuracy and likelihood ratios.

Methods
The present study is a hospital based criterion 
validation study which was carried out from 
January to August 2022 over a period of 8 months, 
at Thiruvananthapuram NIMS-Spectrum-Child 
Development Research Centre (CDRC), Noorul Islam 
Centre for Higher Education (NICHE), Deemed-to-
be University. Forty consecutive children 7-13 years 
of age with suspected learning problems, coming 
to NIMS-Spectrum-CDRC, a tertiary care centre 
for children with neurodevelopmental problems, 
were included. Ethical clearance was obtained from 
Institutional Ethical Committee clearance (Regn. 
No. ECR/218/Inst/Ker/2013/RR-16 and Approval 
No. NIMS/IEC/2022/01/04, dtd. 10/01/2022) and 
due consent from each individual parent was 
obtained. Consecutive 40 children aged 7-13 years 
who attended the clinic with suspected learning 
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problems, with at least average intelligence, were 
included in the study. Children without a primary 
care giver and non-consenting parents were 
excluded. LD related items in NDST R/F were used 
as screening tool and NIMHANS battery for SLD 
Level 2 as the gold standard test. 

Data was collected by interview method. 
Evaluation using NDST-Research form was done by 
Developmental Nurse Counsellor and evaluation 
using NIMHANS battery by consultant clinical 
psychologist trained in NIMHANS Battery, blind to 
the screening results. The analysis was performed 

using Statistical Package for Social Science (SPSS 
version 20).

Results
Out of the study population of 40 children, 

o	 Age: 7-10 years – 15; 11-13years – 25. 

o	 Gender: Male 25 (62.5%); Female 15 (37.5%).

Using NDST-Research form 35 (87.5%) children had 
at least one question positive suggestive of LD and 
5 (12.5%) children did not have any one question 
positive suggestive of LD (Table.1).

Table 1: Distribution of ‘SLD related items’ in NDST-Research form (n= 40)

NDST No. NDST Research form Items

School change No Required Dropped out

55a. Did your child change school/dropped out of 
school due to poor school performance?

32 8 0

School performance No Some-times Most times

56a. Do the teachers complained about your child’s 
poor performance in studies?

7 28 5

58a. Does your child find it difficult to read or write or 
do simple calculations?

5 29 6

Subject specific No One subject Two or more

57a. Does your child have significant difficulty in any 
subject?

9 17 14

NDST-Research form Impression = Not suggestive of LD: 5(12.5%);  Suggestive of LD: 35(87.5%)

     This study showed that using NIMHANS battery, 
maximum number of children had issues with 
attention followed by poor arithmetic skills, reading 

skills, writing skills, comprehension, spelling, 
perceptual motor ability and auditory memory in 
descending order. (Table.2)

Table 2: LD in the NIMHANS Battery Domains (n= 40)

Domains Adequate
No. (%)

Not adequate/ need to 
improve No. (%)

Attention 7 (17.5) 33 (82.5)

Arithmetic 13 (32.5) 27 (67.5)

Reading 19 (47.5) 21 (52.5)

Writing 21 (52.5) 19 (47.5)

Comprehension 22 (55.0) 18 (45.0)

Spelling 25 (62.5) 15 (37.5)

Perceptual motor ability 28 (70.0) 12 (30.0)

Auditory memory 31 (77.5) 9 (22.5)

NIMHANS Battery Impression= No LD: 6 (15);   LD=34 (85)

Validation of NDST for Learning Difficulties in Children
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     On doing criterion validation of ‘LD Related 
items’ in NDST-Research form against NIMHANS 
Battery, the psychometric properties were as 
follows: sensitivity 97.06%; specificity 66.7%; 

positive predictive value (PPV) 94.29%; negative 
predictive value (NPV) 80%; positive likelihood ratio 
1.48; negative likelihood ratio 0.46 and diagnostic 
accuracy 92.5%. (Table 3)

Table 3: ‘LD Related items’ in NDST-Research form vs NIMHANS Battery

NDST-Research form Impression NIMHANS Battery Impression Total

LD No LD

LD 33 (TP) 2 (FP) 35

No LD 1 (FN) 4 (TN) 5

Total 34 6 40

Discussion 
Specific Learning Disorder (SLD) is a 
neurodevelopmental condition that affects academic 
skills such as reading, writing, and arithmetic, often 
leading to long-term educational challenges if not 
identified early [8]. In India, the pooled prevalence 
of SLD in community and school settings has been 
estimated at 8% (95% CI: 4–11%), highlighting the 
need for early identification and intervention [9,10]. 
However, rather than confirming SLD at a young 
age, the priority should be identifying learning 
difficulties early to facilitate timely intervention 
[11]. The benefit for the participants of this study 
was the group administration of an intervention 
module in local language (Malayalam) that focussed 
on improving; (i) phonemic awareness; (ii) reading; 
(iii) writing; (iv) copying; (v) number concepts; 
(vi) mathematical reasoning; (vii) mathematical 
operations and (viii) visuospatial training.

This study assessed the NDST-Research form as a 
screening tool for learning difficulties, comparing its 
results with the NIMHANS Battery, a standardized 
diagnostic tool. However, the present study did not 
analyse the grade-level performance of the child 
while using NIMHANS battery because the intention 
was to use NDST as a validated screening tool.  The 
findings indicate that 87.5% of children screened 
positive for learning difficulties using NDST, while 
85% were diagnosed with SLD using the NIMHANS 
Battery, demonstrating strong agreement between 
the two tools. The criterion validation of NDST 
against the NIMHANS Battery showed high 
sensitivity (97.06%) and positive predictive value 
(94.29%), suggesting that NDST is effective in 
identifying children at risk for SLD. In this context, 

the observed sensitivity, Positive Predictive Value, 
Positive Likelihood Ratio and diagnostic accuracy 
of LD related items in NDST against NIMHANS 
battery suggests utility of this simple tool at clinic 
level. The acceptable psychometric properties of 
“LD related items” in NDST-research form make 
it a quick screening tool that could be used in the 
paediatric OPD setting as well. Among the domains 
assessed using the NIMHANS Battery, attention 
deficits were the most prevalent (82.5%), followed 
by difficulties in arithmetic (67.5%), reading 
(52.5%), writing (47.5%), comprehension (45%), 
spelling (37.5%), perceptual motor ability (30%), 
and auditory memory (22.5%). These findings align 
with previous studies indicating that attention 
deficits and arithmetic difficulties are common in 
children with learning disorders [8,11]. 

The NDST-Research form demonstrated 
acceptable psychometric properties, making it 
a quick and effective screening tool for learning 
difficulties in pediatric outpatient settings. Given 
its high sensitivity and diagnostic accuracy (92.5%), 
NDST can serve as a first-line screening tool, 
allowing clinicians to identify children who may 
require further assessment and intervention.

Conclusion: 
This study highlights the utility of NDST-Research 
form as a validated screening tool for learning 
difficulties in children. The high sensitivity, 
positive predictive value, and diagnostic accuracy 
suggest that NDST can be effectively used in 
pediatric outpatient clinics to identify children 
at risk for SLD. The findings also emphasize the 
importance of early intervention, as children with 
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learning difficulties benefit from targeted support 
in phonemic awareness, reading, writing, number 
concepts, mathematical reasoning, and visuospatial 
training.

     Given the high prevalence of learning difficulties, 
integrating NDST screening into routine pediatric 

assessments could facilitate early identification 
and intervention, ultimately improving academic 
outcomes for children with learning challenges. 
Future research should explore longitudinal 
outcomes of children identified through NDST and 
assess the impact of early intervention strategies 
on their academic performance.
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Limiting Cognitive Impairment in Genetic  
Disorders : Kabuki Syndrome – A Case Report

Kabuki Syndrome (KS) is a rare genetic disorder presenting in children with unique 
facial features, health issues, and developmental delays that are often mistaken for 
other syndromic diagnoses. Children with KS, in addition, develop short stature 
and growth delays later in life. Being a multisystem disorder, all findings may not 
be present at birth and may evolve, making it difficult for clinicians to diagnose 
clinically during the initial days of life. Growth retardation happens in the child-
hood for a child born with normal weight at birth. They go on to develop intellec-
tual disability also later in life. It is known that delays in the language domain con-
tribute to intellectual deficiency. Literature detailing the features of this disorder, 
especially in the socio-emotional and the language domain, and approaches to the 
same are deficient. The progress achieved, especially in the cognitive and language 
domain, is not sufficiently documented, probably due to the paucity of reported 
cases. In this article, we present a case description and language-based approach to 
development for limiting possible intellectual disability in a child with KS. A brief 
review of KS is also provided, highlighting its signs and symptoms.

Introduction
Kabuki Syndrome (KS) is a rare genetic disorder in children with unique facial 
features, health issues, and developmental delays that are often mistaken for 
other syndromic diagnoses. In addition, KS children develop short stature and 
growth delays [1]. It is a rare genetic disorder presenting in children, with unique 
facial features, health issues, and developmental delays that are often mistaken 
for other syndromic diagnoses. In addition, children with KS develop short stature 
and growth delays later in life. Being a multisystem disorder, not all findings may 
be present at birth and may evolve, making it difficult for clinicians to diagnose 
clinically during the initial days of life. Growth retardation occurs in childhood in 
children born with normal weight at birth. They continue to develop intellectual 
disabilities later in life. Delays in language are known to contribute to intellectual 
deficiency. Literature detailing the features of this disorder, especially in the so-
cio-emotional and language domains, and approaches to the same are lacking. The 
possible progress that can be achieved, especially in the cognitive and language 
domains, has not been sufficiently documented, probably due to the paucity of 
reported cases. In this article, we present a case description and a language-based 
developmental approach to limit the possibility of intellectual disability in chil-
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dren with KS. A brief review of KS has also been 
provided, highlighting its signs and symptoms.

Case Presentation

A 3.5-year-old girl was referred for speech and lan-
guage evaluation following parental complaints of 
speech delay with a genetically proven diagnosis of 
KS. She had abnormal facies with wide eyes, bushy 

arched eyebrows, long eyelashes, depressed nasal 
bridge, broad nasal tip, cleft palate, large protrud-
ing ears, eversion of the lower lateral eyelids, sparse 
hair in the lateral one-third of the eyebrows, and 
Class I malocclusion. Many may also have a hairy 
body, and one-third may have polydactyly, as seen 
in Figure 1A-1D.

Figure 1: Dysmorphisms in Kabuki syndrome

(A) Long eyelashes with bushy arched eyebrows, depressed 
nose, and sparse hair on the lateral side of the eyebrow. 
(B) Wide eyes with everted eyelashes on the lateral side 
of the lower eyelids, lower lip pit, class one malocclusion, 
(C) hairy trunk, and (D) polydactyly. Red arrows- show the 
bushy eyebrows and lack of hair in the outer one-third of 
the eyebrows. Blue arrows- show the eversion of lateral one-

third of eyelids, wide palpebral fissure, and long eyelash-
es. The purple arrow in Figure 1B shows the pit in the 
lower lip.

She weighed 10 kg (less than the third centile), and 
her height was 85 cm (less than the third centile), 
short of her age. She had a developmental delay 
with mild delays in gross and fine motor domains, 

Kabuki Syndrome- Early intervention result
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as she sat at 11 months, walked at 19 months, could 
only scribble, spill when she fed herself, and was 
unable to tell a single word, although she could un-
derstand and follow commands. She did not min-
gle with peers and was deficient in her preverbal 
skills. She was born with a birth weight of 2.9 Kg, 
developed difficulty in feeding during the postna-
tal period, and was on nasogastric feeding for a few 
days. During the initial years, the patient was hy-
potonic and developed recurrent chest infections. 
She underwent grommet insertion for recurrent 
middle ear infection. Her speech delay was initial-
ly attributed to middle ear pathology, which led 
to a delay in workup. Although she had an initial 
motor delay, she recovered well, and at presenta-
tion, she only had significant speech, language, and 
socio-emotional delays. Her full blood count was 
normal; the absence seizure diagnosed with the 
electroencephalogram (EEG) was treated medically; 
MRI was normal; and the echocardiogram(ECHO) 
showed an ostium secundum type of atrial septal 
defect and a small patent ductus arteriosus. Multi-
system involvement and developmental delay led 
to suspicion of a genetic disorder, and whole exome 
sequencing was performed, which was reported as 
a KMT2D mutation. Wechsler’s Preschool and Pri-
mary School (WPPS-IV) assessment showed that 
the Full-Scale Intelligence Quotient (FSIQ) score 
was within the low average range for average verbal 
comprehension, below average visual processing, 
low average working memory, fluid reasoning, and 
speed of processing. The child had limitations in in-
telligence, as expected, which is bound to increase 
with age, considering the language and fine-motor 
limitations. Her formal speech assessment showed 
that the child communicated mainly through the 
gestural mode. She followed a two-step command. 
A few misarticulation (dental, fricative, and sibi-
lant) errors were noted, which were attributed to 
dental malocclusion (class I malocclusion). Simpli-
fication of clusters was also observed in addition 
to prosody and articulation errors, which became 
pronounced following speech therapy since the 
spontaneous verbal utterances increased in length 
and complexity, negatively impacting intelligibility. 
Abnormal oral resonance was also observed owing 
to the high-arched palate and oral motor hypotonia. 
The Communication Deal Developmental Checklist 
(CDDC) was administered, and its oro-motor as-

sessment subscale showed oro-motor deficiency. 
The Auditory Brainstem Response test (ABR test) 
showed the 5th wave at 31.1/s repetition rate us-
ing click stimuli and rarefaction polarity until 50 
dBnHL for the right ear and 45 dBnHL for the left 
ear. This indicated mild hearing loss in the right 
ear, and minimal hearing loss in the left ear. These 
findings could not explain the initial significant lan-
guage and speech delays she exhibited. Immittance 
audiometry showed a B-type tympanogram bilater-
ally, with an ear canal volume of 0.4 cm3, and an 
acoustic reflex test showed the absence of ipsilat-
eral reflex (left ear, no reflex). An otolaryngology 
consultation was performed, corrective measures 
were taken, and the child was given speech therapy 
along with developmental therapy for the affected 
domains.

The child attended therapy sessions and formal 
school. The speech therapist worked on low and 
high vowels with visual feedback, syllable repeti-
tion, articulatory placements, auditory feedback, 
and oro-motor interventions aimed at the muscles 
involved in cheek and tongue movements. Once the 
child began experimenting with sounds, the phono-
logical and developmental errors that crept in were 
managed successfully. A plastic surgery review of 
the corrected cleft palate was performed because of 
the velopharyngeal insufficiency. Mild hypernasali-
ty and audible nasal turbulence due to the presence 
of obligatory velopharyngeal insufficiency were cor-
rected by reducing the loudness, which in turn was 
thought to contribute to the velopharyngeal insuf-
ficiency. Developmental therapists, who work on 
multiple domains simultaneously by selecting tar-
geted activities based on the level of development 
of each domain, work in tandem with the speech 
therapist to produce better expression of speech 
and language by the child. The CDDC noted im-
provement in the developmental domains of gross 
motor (34 months), fine motor (30 months), activi-
ties of daily living (34 months), receptive language 
(30 months), expressive (22 months), cognition (30 
months), social (32 months), and emotional (32 
months). The WPPS-IV showed a significant im-
provement in intelligence following the interven-
tion. The Receptive Emergent Expressive Language 
Scale 4 (REELS-4) score improved receptive and ex-
pressive language as in Table 1.
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Test Pre-intervention Findings Post intervention findings

WPPS

FSIQ low average; SS=89; PR= 23. SS=99, PR= 47, CI: 93-105

verbal comprehension average range (SS= 92; PR= 30) average range (SS= 92, PR= 30)

visual processing below average range (SS= 80; PR= 9) low average range (SS= 85, PR= 16)

working memory low average range (SS= 85; PR=16) low average range (SS= 87, PR= 19)

fluid reasoning low average range (SS= 88; PR= 21) average range (SS= 94, PR= 34)
speed of processing low average range (SS= 87; PR=19) average range (SS= 94, PR= 34)
REELS-4

RLA 18-20 months 28-32 months

ELA 11-12 months 16-18 months
Table 1: Improvement in Intelligence and Language abilities following interventions

WPPS-4-Wechsler Preschool and Primary Scale of Intelligence Fourth Edition; SS- standard score; PR- percentile; REELS- 
Receptive Expressive Emergent Language-4th edition; RLA_ Receptive language age; ELA- Expressive language age  

Discussion

The phenotypic features of the index child, includ-
ing everted outer eyelids, a high-arched palate, 
and frontal bossing, align with those documented 
in previous Kabuki syndrome (KS) case series [1]. 
Approximately one-third of patients have been re-
ported to exhibit cleft lip and palate, while a high-
arched palate is observed in nearly two-thirds of 
cases. KS remains an underdiagnosed condition 
among patients with cleft lip and palate [2]. In ad-
dition to typical cleft palates, preauricular tags and 
Tessier type 7 lateral clefts have been infrequent-
ly reported in KS [3]. In such instances, the use of 
a 3D-printed obturator device has been attempted 
to facilitate early direct breastfeeding, thereby pro-
moting better weight gain and subsequent surgical 
cleft repair [4]. A notable delay in expressive lan-
guage, as observed in this child, is a common char-
acteristic of KS, as highlighted in previous studies 
that reported delayed speech and language acqui-
sition [5,6]. Interventions addressing hypernasality 
and turbulence due to velopharyngeal insufficien-
cy have improved speech intelligibility. However, 
these issues were ameliorated through loudness 
modification, which justifies such interventions. 
If postnasal turbulence remains untreated, it may 
lead to the development of posterior nasal frica-
tives, potentially resulting in reduced hearing, as 
noted in earlier research [7]. Children with KS often 

exhibit mild cognitive delays [8]. However, the child 
in this study demonstrated significantly lower in-
telligence, likely attributable to deficiencies in lan-
guage acquisition. Hearing interventions, combined 
with speech therapy, developmental therapy, and 
correction of velopharyngeal turbulence, may have 
contributed to improved speech clarity and intelli-
gence. This underscores the necessity of assessing 
each factor contributing to developmental delays 
individually and targeting interventions according-
ly. Furthermore, the WPPS-IV assessment indicat-
ed that improvements in visuospatial skills were 
less pronounced compared to other domains. This 
finding aligns with recent research attributing such 
deficits to challenges in visual construction due to 
visual perceptual processing and visuospatial skills 
[9]. In the absence of effective treatments for this 
genetic disorder, management strategies focus on 
correcting manifestations and enhancing functional 
skills and quality of life for affected children [6]. Fol-
lowing three months of intervention, the previously 
nonverbal child began to imitate, vocalize, and fol-
low two-step commands. The REELS-4 assessment 
six months later recorded a receptive language age 
of 28-32 months and an expressive language age of 
16-18 months. This underscores the importance of 
managing these syndromic children in an integrat-
ed manner rather than addressing issues in isola-
tion. Correcting hearing deficits, addressing speech 

Kabuki Syndrome- Early intervention result
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and language challenges associated with cleft pal-
ate, and addressing the inherent language delay of 
the syndrome, alongside activities that enhance flu-
id reasoning, verbal comprehension, working mem-
ory, and processing speed in a developmentally 
appropriate, domain-specific manner, can improve 
socioemotional and speech domains as well as the 
intelligence of these children, even in the presence 
of genetic compromise. 

Endocrinology evaluation though initially unre-
markable, should be done on follow up as they may 
develop endocrine abnormalities resulting in short 
stature as well as immune deficits, increased sus-
ceptibility to infection, and auto immune disorders 
mandating a immunology consultation.

Conclusions

In rare syndromic children with developmental 
delays, the number needed to treat, produce, and 

document any significant progress is often limit-
ed. Hence, the true potential for the development 
of such children is rarely recorded. This is true in 
KS, where intelligence is mildly affected. Address-
ing the hearing issues with the management of cleft 
palate, with post-surgical training and multi-do-
main targeted developmental therapy, helps the 
child to improve not only in speech and language 
but also in intelligence. Therefore, a detailed as-
sessment of each domain of development and 
speech mechanism is needed, and efforts should be 
made to get maximum output from these children. 
Surgical correction of the cleft lip or palate pro-
duces cosmetic differences, but follow-up actions 
aimed at optimizing the skill acquisition produce a 
significant difference in functional ability. Improve-
ment in intelligence and socioemotional domains is 
possible in genetic conditions like KS if training on 
skill attainment is well managed.
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Navigating the rare :  
A case report of Angelman syndrome coexisting 

with oculocutaneous albinism

Abstract: An association of oculocutaneous albinism with Angelman syndrome is 
a rare entity. Here, we discuss about a four year old male child born with classic 
albino features. He presented to us at nine months of age with genetically proven 
OCA2, Global developmental delay and seizures. As the child had refractory 
seizures and very slow response to multidisciplinary therapy, he was suspected to 
have a dual pathology and hence specific genetic testing   for Angelman syndrome 
was done which helped to have greater clinical insight into his special challenges. 

Introduction
Oculocutaneous albinism (OCA) refers to a rare group of genetically diverse 
disorders inherited in an autosomal recessive manner, caused by mutations in 
genes involved in melanin production. Individuals with OCA typically present with 
various eye-related issues, including nystagmus, reduced vision, light sensitivity, 
strabismus, underdevelopment of the fovea, light-colored irises, and difficulties 
with color perception. (1) The severity of OCA symptoms can differ widely—from 
partial reduction in skin and hair pigmentation to a complete absence of melanin, 
primarily linked to disruptions in tyrosine metabolism. So far, seven subtypes of 
OCA (OCA-7) have been identified, with OCA2 being the most prevalent. Notably, 
about 1% of individuals with Angelman or Prader-Willi syndromes also exhibit 
OCA2.

Angelman syndrome (AS) is a complex neurodevelopmental disorder characterized 
by impaired motor coordination, significant speech delay, intellectual disability, 
and distinct dysmorphic features. (2) The condition arises from the loss of function 
of the UBE3A gene, which encodes a ubiquitin-protein ligase E3A, located on 
chromosome 15. This gene is typically maternally expressed in neurons, and its 
dysfunction leads to abnormalities in neuronal signaling, synaptic development, 
and neural plasticity. Clinically, AS is associated with microcephaly, absent or 
severely limited verbal communication, a characteristic happy demeanor with 
frequent smiling or laughter, stereotyped or autistic-like behaviors, ataxic gait, and 
epilepsy. (3) Seizures in AS are often refractory and usually require treatment with 
broad-spectrum antiepileptic medications. (4)
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Case Report
A 9 months old boy born of spontaneous conception 
to a nonconsanguineous couple at maternal age of 
30 and paternal age of 35 at time of conception, 
was brought with complaints of developmental 
delay and recurrent seizures. Mother had no 
history of earlier pregnancy losses. Double marker 
test, nuchal translucency and anomaly scan were 
normal. Mother had history of hypothyroidism and 
pregnancy induced hypertension managed with 
medications. Pregnancy was terminated at 35 weeks 
of gestation following preeclampsia. Baby had good 
apgar at birth and had albino features - blond hair 
with pale skin and eyelash.  He was admitted in 
NICU on Day 01 of life in view of prematurity, low 
birth weight (1.6kg) and recurrent seizures requiring 
two anti-seizure medications- Phenobarbitone 
and levetiracetam. Neurosonogram and metabolic 
screening during neonatal period was normal. He 
was discharged on day 07 of life on anti-seizure 
medications and parents were counselled for high 
risk  follow up and development surveillance. 

At 09 months he had  microcephaly, squint, 
horizontal nystagmus, generalised hypertonia 
with only partial neck control and not rolling 
over. Ophthalmologic evaluation showed iris 
heterochromia, hypopigmented retina and 
foveal hypoplasia. He was initiated on intense 
development therapy sessions, seizure medications 
and muscle relaxants. Meanwhile he continued to 
have multiple episodes of seizures requiring add 
on medications. Despite intensive continuation of 
multidisciplinary therapy his developmental age 
remained almost static. 

 At three years of age he continued to have 
no verbal output, dystonic movements with 
hand manipulation, mannerism and restricted 
socialisation. Hearing evaluation was normal. 
Modified Checklist for Autism in Toddlers 
assessment at 3 years of age was 11 showing high 
risk for Autism Spectrum Disorder (ASD). At four 
years of age his CARS score was 32 showing mild 
to moderate ASD. REELS assessment showed 
receptive and expressive language age less than 
six months. Development assessment with DDST 
II showed gross motor age of 15 months and fine 
motor, expressive language and social milestones 
corresponding to 09 months. 

At four years he was diagnosed as Global 

developmental delay (Development quotient -22) 
and non verbal Autism Spectrum Disorder (Fig 3). 
Repeat EEG showed continuous burst of generalised 
epileptiform activity and suppression which was 
suggestive of epileptiform encephalopathy. 

As the seizures were refractory with global 
development delay and a happy demeanour 
Angelman Syndrome was clinically suspected 
and genetic analysis was done (Fig 2, Fig 3). 
Results of PWS DNA methylation analysis was 
pathognomic for Angelman syndrome. Parents were 
counselled about the long term need of intensive 
autism appropriate therapy along with physical 
rehabilitation He is enrolled into special school. 
His seizures are controlled on two anti-seizure 
medications-sodium valproate and clobazam. 

Figure 1: Phenotypic presentation in a case 
of Angelman syndrome with oculocutaneous 

albinism

Discussion
While case reports have established a connection 
between hypomelanotic disorders such as tuberous 
sclerosis and autism, cases involving albinism are 
rare. Raj G et al. (2022) reported a case involving 
a three-year-old female child presenting with low 
birth weight, a history of neonatal intensive care 
unit (NICU) admission, and developmental delays 
in fine motor skills, social cognition, and language. 
The child also exhibited hyperactivity, socially 
inappropriate behaviors, limited eye contact, and 
a preference for solitary play. (5) Ophthalmologic 
evaluation revealed foveal hypoplasia, leading to 
a diagnosis of oculocutaneous albinism. Another 
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study was reported by Chaitanya Varma et al (2023) 
describing association between OCA and ASD 
pointing out a genetic relationship between OCA 
and ASD. 

The association between oculocutaneous albinism 
with autism has been rarely reported in literature. 
In a case report by Yurie Fukiyama et al (2018) at 
Osaka, a similar presentation was noted which 
aligns with our findings. (6) Another case report  was 
reported by Chinese literature , Zhou QJ et al (2023) 
showing genetic relationship and complications 
associated with a combination of OCA 2 mutation 
with Angelman syndrome.(7) To the best of our 
literature reaserch there have been no reported 
case studies  from India to date.

Since refractory seizures are uncommon with OCA , 
further evaluation helped us identify the coexisting 
Angelman syndrome. Most patients with epilepsy 
are diagnosed as  AS following their diagnostic 

EEG patterns  as reported by Ranasinghe JC et al. 
Patients with Angelman syndrome may experience 
both provoked and unprovoked seizures. Epileptic 
manifestations tend to be more severe in 
individuals with a deletion involving the 15q11–
q13 chromosomal region.

CONCLUSION

Diagnosing AS early is a challenging due to 
nonspecific symptoms and increase chance 
of misdiagnosis with other common genetic 
condition.(8)AS should be taken into account in 
the differential diagnosis of infants with delayed 
developmental milestones, seizures, especially in 
children with happy facies  and ocular abnormalities 
like strabismus. Though oculocutaneous albinism 
in a child with Angelman syndrome is only 1%, it 
must also be considered during evaluation process. 
Vision correction, proper stimulation, intensive 
speech and physiotherapy must be started early. 

Figure 2 :Genetic study revealing OCA2 pathogenic variant of oculocutaneous albinism type II

Figure 3 :Genetic study revealing Angelmann syndrome

Angelman syndrome with oculocutaneous albinism 
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An earlier diagnosis will help clinicians to foresee 
complications, better compliance and coperation 
with treatment plan. Hence high index of suspicion 

and earlier genetic diagnosis will help decrease 
ambiguity and enable clearer decision making 
hence improving overall patient outcome.
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