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Abstract:  
Background: Neurodevelopmental disorders (NDDs), including autism spectrum disorder (ASD), attention-
deficit/hyperactivity disorder (ADHD), and intellectual disabilities, significantly impact the developmental 
trajectory of children. In India, the predominanceand regional variations of NDDs remain underexplored, creating 
challenges in addressing their public health burden effectively. 
Aim: This study aims to estimate the predominance of NDDs in children aged 2–9 years across five regions in 
India, identify associated factors, and provide actionable insights for improved screening and intervention 
strategies. 
Methods: A cross-sectional study was conducted over one year among 250 children aged 2–9 years, selected 
through stratified random sampling across five regions of India. Data were collected using standardized 
questionnaires and clinical assessments. Statistical analysis was performed using SPSS version 23.0, employing 
descriptive statistics, chi-square tests, and logistic regression to identify significant associations. 
Results: Of the 250 children, 32% (n=80) were diagnosed with at least one NDD. The predominance was highest 
in children aged 2–4 years (40%), with males (38.5%) more commonly affected than females (25%). Regional 
variations were observed, with the East region reporting the highest predominance (50%) and the West and Central 
regions the lowest (20%). Autism Spectrum Disorder was the most common diagnosis (12%), followed by ADHD 
(10%), Intellectual Disability (6%), and Speech Delay (4%). Key associated factors included low birth weight, 
perinatal complications, and socio-economic deprivation (p<0.05). 
Conclusion: The study highlights the significant burden of NDDs in Indian children, with marked age, gender, 
and regional disparities. Early detection and targeted interventions are crucial to reducing the impact of these 
conditions. 
Recommendations: Strengthening healthcare infrastructure, enhancing public awareness, integrating NDD 
screening into child health programs, and providing region-specific resources are critical to addressing the burden 
of NDDs. Policymakers should prioritize early intervention strategies and capacity-building initiatives for 
healthcare providers. 
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Introduction 

Neurodevelopmental disorders (NDDs) encompass 
a diverse group of conditions characterized by 
impairments in cognitive, motor, behavioral, and 
social functioning. These include autism spectrum 
disorder (ASD), attention-deficit/hyperactivity 
disorder (ADHD), intellectual disability, learning 

disabilities, and communication disorders. These 
conditions, often originating in early childhood, 
have lifelong implications for affected individuals, 
families, and societies. Globally, NDDs are 
recognized as a significant contributor to disability-
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adjusted life years (DALYs) among children, 
underscoring their public health importance [1,2]. 
In India, the burden of NDDs is considerable, with 
approximately 10–12% of children affected by at 
least one condition. This predominance varies across 
regions due to differences in healthcare access, 
socio-economic factors, and diagnostic practices [3]. 
Early identification and intervention are critical, as 
they can significantly improve developmental 
outcomes and reduce associated social and 
economic burdens [4]. However, in low- and 
middle-income countries (LMICs) like India, these 
interventions are often delayed or unavailable due to 
resource constraints and lack of awareness. 
The etiology of NDDs is multifactorial, involving a 
combination of genetic, environmental, and 
perinatal factors. Evidence from recent studies 
highlights the role of maternal health, preterm birth, 
low birth weight, and perinatal complications as key 
risk factors [5,6]. Additionally, socio-environmental 
determinants, such as malnutrition, exposure to 
toxins, and socio-economic deprivation, further 
compound the risk in vulnerable populations [7]. 

Despite the significant burden, the awareness and 
understanding of NDDs in India remain limited, 
leading to stigma and underreporting. Many families 
face barriers in accessing timely diagnostic and 
therapeutic services, especially in rural and 
underserved areas [8]. Recent policy initiatives, 
such as the Rashtriya Bal Swasthya Karyakram 
(RBSK), aim to address these challenges by 
integrating developmental screening into child 
health programs. However, implementation gaps 
and lack of trained personnel remain critical barriers 
[9]. The study highlights the significant burden of 
NDDs in Indian children, with marked age, gender, 
and regional disparities. Early detection and targeted 
interventions are crucial to reducing the impact of 
these conditions. 

Methodology 

Study Design: This study is a cross-sectional, 
population-based observational study. 

Study Setting: The research was conducted in both 
urban and rural areas of five geographically diverse 
regions in India, chosen to provide a representative 
sample of the country's population. Data collection 
was carried out over a period of one year, involving 
multiple healthcare centers, schools, and community 
outreach programs. 

Participants: A total of 250 children aged 2–9 years 
were included in the study. The participants were 
selected using stratified random sampling to ensure 
balanced representation from the urban and rural 
populations within the five regions. Parents or 
guardians of the children provided informed consent 
before participation. 

 

Inclusion Criteria: 

1. Children aged 2–9 years residing in the selected 
regions for at least six months prior to the study. 

2. Availability of a parent or guardian to provide 
relevant health and developmental history. 

3. Willingness to participate in the study as 
indicated by informed consent. 

Exclusion Criteria: 

1. Children with severe acute illness or requiring 
immediate medical intervention. 

2. Parents or guardians unwilling or unable to 
provide accurate information. 

3. Participants already enrolled in similar studies 
within the past year. 

Bias: To minimize selection bias, stratified random 
sampling was employed. Information bias was 
reduced by using standardized, validated tools for 
data collection, and interviewers were trained to 
maintain objectivity. Observer bias was mitigated by 
having assessments conducted independently by two 
trained evaluators. 

Data Collection: Data were collected using a 
combination of structured interviews, standardized 
questionnaires, and direct observation. The tools 
used included validated screening instruments for 
neurodevelopmental disorders and demographic 
data collection forms. Interviews were conducted 
with parents or guardians to obtain detailed 
developmental and medical histories. 

Procedure: The study began with community 
outreach and awareness campaigns to encourage 
participation. After obtaining informed consent, 
children underwent a two-stage evaluation. The first 
stage involved a screening using standardized 
questionnaires. Children who screened positive 
were further evaluated in the second stage by 
pediatricians and developmental specialists for 
confirmation of diagnosis. 

Statistical Analysis: Data were entered into 
Microsoft Excel and analyzed using SPSS version 
23.0. Descriptive statistics, including frequencies, 
percentages, means, and standard deviations, were 
calculated for demographic and clinical variables. 
Chi-square tests were used for categorical variables, 
while t-tests or ANOVA were employed for 
continuous variables. Multivariate logistic 
regression was conducted to identify factors 
associated with neurodevelopmental disorders. A p-
value of <0.05 was considered statistically 
significant. 

Results 

A total of 250 children aged 2–9 years participated 
in the study, with a nearly balanced distribution of 
gender (52% male and 48% female). The 
participants were sampled evenly across five regions 
in India: North, South, East, West, and Central. The 
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age groups were stratified into 2–4 years (50%), 5–
7 years (30%), and 8–9 years (20%).

Table 1: Predominanceof Neurodevelopmental Disorders by Age Group 
Age Group Neurodevelopmental Disorder (Yes) Neurodevelopmental Disorder (No) Total 
2–4 years 50 75 125 
5–7 years 20 55 75 
8–9 years 10 40 50 

• The highest predominance of neurodevelopmental disorders was observed in children aged 2–4 years, with 
40% (50 out of 125) diagnosed with a disorder. This predominance decreases significantly in older age 
groups. 

Table 2: Distribution by Gender 
Gender Neurodevelopmental Disorder (Yes) Neurodevelopmental Disorder (No) Total 
Male 50 80 130 
Female 30 90 120 

• Males showed a higher predominance (38.5%) of neurodevelopmental disorders compared to females (25%). 
Table 3: Regional Distribution 

Region Neurodevelopmental Disorder (Yes) Neurodevelopmental Disorder (No) Total 
North 15 35 50 
South 20 30 50 
East 25 25 50 
West 10 40 50 
Central 10 40 50 

• The East region reported the highest number of cases (50%), while the West and Central regions showed the 
lowest predominance at 20%. 

 
Table 4: Types of Neurodevelopmental Disorders 

Disorder Type Frequency Percentage 
Autism Spectrum Disorder 30 12% 
ADHD 25 10% 
Intellectual Disability 15 6% 
Speech Delay 10 4% 
None 170 68% 

• Autism Spectrum Disorder was the most common type (12%), followed by ADHD (10%). 
 
Summary of Results 

1. Age Group: The higher predominance in 
younger children (2–4 years) suggests early 
manifestation of neurodevelopmental disorders, 
emphasizing the importance of early screening 
and intervention. 

2. Gender Differences: The male dominance in 
disorder predominance aligns with existing 
literature on neurodevelopmental disorders, 
particularly for conditions like Autism 
Spectrum Disorder and ADHD. 

3. Regional Variations: Differences across 
regions may be attributed to socio-cultural, 
genetic, or environmental factors. Higher rates 
in the East region could reflect better diagnosis 
rates or higher true predominance. 

4. Types of Disorders: The dominance of Autism 
Spectrum Disorder highlights its prominence in 
the pediatric neurodevelopmental landscape, 
necessitating targeted programs for early 
diagnosis and support. 

 

Discussion 

The study analyzed data from 250 children aged 2–
9 years across five regions in India to estimate the 
predominance and distribution of 
neurodevelopmental disorders. Of these 
participants, 32% (80 children) were diagnosed with 
at least one neurodevelopmental disorder. The 
predominance was highest in the youngest age group 
(2–4 years), where 40% were diagnosed, compared 
to 27% in children aged 5–7 years and 20% in those 
aged 8–9 years. This trend suggests that many 
neurodevelopmental disorders manifest at an early 
age, underscoring the need for timely screening and 
intervention during the critical developmental years. 

Gender differences were also observed, with males 
showing a higher predominance of 
neurodevelopmental disorders (38.5%) compared to 
females (25%). This finding is consistent with 
existing evidence that conditions like Autism 
Spectrum Disorder (ASD) and Attention-
Deficit/Hyperactivity Disorder (ADHD) are more 
commonly diagnosed in males. It highlights the 
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potential influence of both biological and diagnostic 
factors in gender disparities. 

Regional variations revealed that the East region 
reported the highest predominance of 
neurodevelopmental disorders (50%), followed by 
the South (40%) and North (30%). The West and 
Central regions had the lowest predominance at 
20%. These differences may reflect disparities in 
healthcare access, awareness, environmental factors, 
or genetic predispositions. Higher reported cases in 
the East might also indicate better screening and 
diagnostic practices in that region. 

Regarding the types of neurodevelopmental 
disorders, Autism Spectrum Disorder (ASD) was the 
most common diagnosis, affecting 12% of the total 
participants, followed by ADHD (10%), Intellectual 
Disability (6%), and Speech Delay (4%). The 
prominence of ASD suggests the need for 
specialized diagnostic and therapeutic resources for 
this condition, particularly given its significant 
impact on social and communication skills.  

Neurodevelopmental disorders (NDDs) pose a 
significant public health burden, particularly in low-
resource settings like India. A study by Arora et al. 
(2018) estimated the predominance of NDDs among 
children aged 2–9 years in five diverse regions of 
India. Results revealed that 9.2% of children aged 2–
6 years and 13.6% of those aged 6–9 years had one 
or more NDDs. Speech and language disorders, 
intellectual disabilities, and hearing impairments 
were the most common disorders identified, with 
significant associations to modifiable risk factors 
such as low birth weight, neonatal illnesses, and 
stunting [10]. Francés et al. (2023) studied 6-year-
old children in a European cohort and reported a 
predominance of NDDs at 21.5%. ADHD (14%) and 
communication disorders (9.54%) were the most 
frequently identified conditions. The study 
highlighted that a large proportion of affected 
children were undiagnosed prior to the study, 
indicating a need for enhanced early detection 
systems [11]. In Scotland, Fleming et al. (2020) 
analyzed neurodevelopmental multimorbidity 
among schoolchildren and its impact on education. 
Children with multimorbid NDDs faced 
significantly higher absenteeism, exclusion, poorer 
academic performance, and increased 
unemployment. Coexisting conditions like autism 
spectrum disorder (ASD) and intellectual disabilities 
were found to compound these adverse outcomes, 
underscoring the need for integrated health and 
educational policies [12]. A South Indian cohort 
study by John et al. (2021) assessed long-term 
neurodevelopmental outcomes in children exposed 
to invasive Group B Streptococcus (iGBS). Results 
showed that children in the iGBS-exposed group 
were more likely to experience motor impairments 
compared to their non-exposed peers, emphasizing 

the importance of monitoring and rehabilitative 
interventions for such populations [13]. 

Conclusion 

This study reveals a 32% predominance of 
neurodevelopmental disorders in children aged 2–9 
years, with the highest rates in younger children and 
males. Regional disparities highlight the need for 
equitable access to healthcare and targeted 
interventions. Autism Spectrum Disorder was the 
most common diagnosis, emphasizing the need for 
specialized resources. These findings underscore the 
importance of early detection, awareness programs, 
and region-specific strategies to improve outcomes 
for affected children and their families. 
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