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ABSTRACT

BACKGROUND

There is limited data on the magnitude of disability in
children and adolescents in India. The objectives of
this study were to compare the prevalence of disability
among children and adolescents over a decade (2001—
2011), estimate standardized prevalence across
different geographical regions, examine its correlation
with the State Health Index (SHI), and project decadal
estimates for India up to 2051.

METHODS

Datasets from the 2001 and 2011 Censuses covering
the total population and disability data were
obtained, filtered for individuals under 20 years of
age, and analyzed to determine age- and sex-specific
prevalence rates. Disability rates for the state were
standardized based on the country’s population.
Pearson’s correlation and linear regression were used
to determine the association between disability and
SHI of states. Projections were calculated using an
exponential growth rate model.

RESULTS

Disability rate among children and adolescents under
20 years was 1667 and 1595 per 100,000 population
in 2001 and 2011, respectively. The magnitude of
children and adolescent with disability increased
by 1.69% over the decade. The highest increase in
disability magnitude over the decade was observed
among children below 5 years of age being 7.62%.
The prevalence was higher among boys and urban
residents. Disability prevalence varied among states
and was negatively associated with SHI. The projected
estimates from this study suggested a rise in children
with disability from 7.86 million in 2011 to 8.13 million
in 2031, furthermore rising to 8.41 million in 2051.

CONCLUSION

The significant magnitude of disability among
young children highlights the need for strategies
addressing disability in child health policies. The
regional disparities in disability rates highlight the
need for tailored regional interventions. Moreover,
the projected rise in disability prevalence, particularly
among children below 5 years of age, signifies the
importance of prevention, screening, diagnosis, and
early intervention.

Keywords: India, Children and adolescents, Disability
prevalence, Regional variations, State health index

Highlights

e Data on children and adolescents with disability in
India is lacking. This study involved analysis of Cen-
sus 2001 and 2011 datasets to estimate the preva-
lence over a decade, determine the relationship with

the State Health Index (SHI), and estimate future
projections.

e The findings estimated an increase in the overall
individuals with disability by 1.69%. However, there
was the highest increase in disability prevalence
among children younger than 5 years of age. Disability
rates demonstrated a regional variation and were
negatively associated with SHI It is estimated that
there will be approximately 8.41 million children and
adolescents with disabilities in India by 2051.

e The study highlights the need for a policy targeting
prevention, early screening, diagnosis, and rehabilita-
tion while taking into account the regional disparities
for children and adolescents with a disability.

Introduction

Disability is an umbrella term, covering impairments,
activity limitations, and participation restrictions.
Disability is thus not just a health problem but also
a complex phenomenon, reflecting the interaction
between an individual’s physical characteristics and
the social environment in which they reside."” Child-
hood and adolescent disability are a significant pub-
lic health concern, particularly in low- and middle-
income countries, where the burden of disability
among the younger population can have extensive so-
cial and economic consequences.’® The World Health
Organization (WHO) and the United Nations Children’s
Funds (UNICEF) reports emphasize that disabilities
during the formative years can affect physical and
cognitive development and the extent of educational
attainment, social participation, and long-term quality
of life. Moreover, there is a considerable gap between
the needs of persons with disabilities and the available
services, leading to inequity and social exclusion of
this marginalized population.”*

The Global Report on Health Equity for Persons
with Disabilities (2022) states that 1.3 billion people
(16% of the global population) live with disabilities.!
Disability prevalence among children in Low- and
Middle-Income Countries (LMICs) has been estimated
to be between 4% and 6%.” As per the 2011 Census,
India had 26.8 million individuals with disabilities,
amounting to 2.21% of the total population (i.e., 1210
million).*’ The National Sample Survey Organization
(NSSO) estimates that 2.2% of the Indian population
facing disability."® National Institute for Transforming
India (NITI) Aayog recognizes this figure as 5%.'" A
report by the World Bank states that while estimates
vary, there is growing evidence that persons with dis-
ability are around 40-80 million, which constitute be-
tween 4% and 8% of India’s population.'” Despite its
significant impact, disability has not been prioritized
in national health agendas, particularly in developing
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countries like India. Much of the existing literature
on disability has been led by industrialized nations,
where comprehensive healthcare services and social
support systems are more readily available.”>"* How-
ever, in India, disability remains underreported and
inadequately addressed due to stigma and cultural
perceptions.”> ™"’

For many developing countries, the only reliable data
source for disability prevalence remains the population
Censuses. Unlike sample-based surveys like National
Sample Survey (NSS) and National Family Health Sur-
vey (NFHS), the Census captures near-complete data, al-
lowing for accurate disability prevalence estimates and
reliable future projections. The Census 2011 remains
the latest national population dataset available during
the study, as the Census 2021 has not been conducted
due to the COVID-19 pandemic. Thus, using the most re-
cent comprehensive population data (2011) alongside
the earlier 2001 Census data enables the most accurate
and thorough analysis of long-term trends in disability
prevalence.

This study seeks to analyze the epidemiology of
childhood and adolescent disability in India based
on evidence from 2001 and 2011 Census data, focus-
ing on understanding the patterns of disability across
different age groups, sexes, types of disabilities, and
geographical regions. Additionally, the study aims to
provide projections of disability prevalence for the cur-
rent decade and up to 2051, offering insights for poli-
cymakers to prioritize resources and interventions that
can effectively address the growing burden of disabili-
ty among India’s younger population.

Materials and Methods

Data Source and Acquisition

The Decadal Census of India enumerates the total Indi-
an population and collects data on selected character-
istics from all individual residents of the country.® Data
from Census 2001 and 2011 was used in the present
study. Disability data was collected through the ques-
tion that investigated the presence of a family member
with physical or mental disability in both the Census.
In the Census 2001, disability was categorized into
five types: vision, hearing, speech, movement, and
intellectual. In 2011, data on eight types of disabili-
ty was collected: vision, hearing, speech, movement,
intellectual, mental illness, any other, and multiple
disabilities.

The data on age-wise population and disability was
acquired from the Census website.® The data included
demographic details (age, gender, rural-urban place
of residence, and state or union territory) and dis-
ability type. Data for the total number of children and
adolescents in the 0-19 age group and children and
adolescents with disability in the same age group were
extracted from these two datasets for analysis. The
details about the methodology of data collection, defi-
nitions used, and categorization of disability for both
sources are available in the public domain."®

The State Health Index (SHI) is a composite weighted
score of 24 indicators for health outcomes, governance,
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and infrastructure; it is calculated for all states of the
country. Disability is not used as an indicator for the cal-
culation of this score. The data for the SHI for all states
(except West Bengal) was obtained from the NITI Aayog
Health Index Round-IV Report 2019-20."

Analysis

The 2011 Census showed a notably low prevalence of
mental illness. Hence, for analysis, the categories of
mental retardation and mental illness were combined
as intellectual disability. The magnitude of disabili-
ty has been presented as absolute numbers and rate
per 100,000. Age-sex-specific prevalence rates were
estimated by age group, sex, rural-urban place of res-
idence, and type of disability per 100,000 population
for 2001 and 2011. The difference between the absolute
number of individuals with disability was calculated as
percent change. To assess whether disability was more
prevalent in specific regions of India, age-standardized
prevalence rates by type of disability were calculated for
28 states and 7 union territories using the 2011 Census
Indian population as the standard reference popula-
tion. The rates have been expressed at 95% Confidence
Interval (CI). Furthermore, the correlation and linear
regression analysis between disability rate and the SHI
was performed. Future projections for disability from
2021 to 2051 for age groups were estimated using an
exponential growth rate."” The data was analyzed using
Microsoft Excel 2016 and Statistical Package for Social
Sciences (SPSS) version 21.

Results

Disability Prevalence Among Children and
Adolescents

The Census recorded 1.03 billion individuals in India
in 2001 and 1.21 billion in 2011, with 225.06 million
(21.88%) and 253.24 million (20.91%) of the popu-
lation under 20 years of age, respectively. The Census
2001 recorded 21.91 million individuals with disabil-
ities, while the Census 2011 registered 26.81 million.
Among these, 7.73 million in 2001 and 7.86 million
in 2011 were children and adolescents under 20 years
of age. The disability rate was 1667 (1666—-1668) per
100,000 in 2001 and 1595 (1594-1596) per 100,000
in 2011. Age-specific disability prevalence increased
with increasing age during both the Census, being
highest for the 10-19 years age group. The individuals
with disability over two Censuses increased by 1.69%,
with the most significant rise observed in children be-
low 5 years of age (7.62%) (Table 1).

Socio-demographic Characteristics of Children and
Adolescents with Disability

The age-sex-specific prevalence rate of disability was
higher among boys than girls in both the 2001 and
2011 Censuses. However, the proportional change
over two Census periods was greater among females
(5.04%) than males (—0.82%). The age-residence-spe-
cific prevalence rate of disability was higher among
urban residents than rural in both the Census, with a
decadal change of 22.2% among the urban residents
(Table 1).
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Prevalence by Disability Type

In 2001, the prevalence of visual disability was highest
(777, 777-778), and in 2011, the prevalence of other
disabilities, followed by hearing disability, was highest
(349, 348-349; and 323, 323-324, respectively). The
decadal increase was highest for hearing disability at
448.89%, and that decline was for visual disability at
60.89% (Table 1).

State-wise Standardized Disability Rates for
Children and Adolescents for 2011 by Type of
Disability

The prevalence of disability showed an extensive
range, from 2036 per 100,000 children and adoles-
cents for Maharashtra to as low as 614 per 100,000
children and adolescents for Daman and Diu. Eleven
states had rates above the national average of 1595
per 100,000 individuals below 20 years of age. These
11 states were clustered in four zones of the country.
These included the three northern states of Jammu
and Kashmir, Punjab, and Uttar Pradesh; four eastern
states of Odisha, Bihar, Jharkhand, and West Bengal;
the western state of Maharashtra; and two southern
states, Andhra Pradesh, and Karnataka (Figure 1, Sup-
plementary Data S1).

The top five states with the highest prevalence of
visual disability were Manipur, Bihar, Jharkhand, Ma-
harashtra, Orissa; for hearing disability were Bihar,
Punjab, Uttar Pradesh, Arunachal Pradesh, Jammu
and Kashmir; for speech disability were Maharashtra,
Goa, Andhra Pradesh, Andaman and Nicobar Islands,
Karnataka; for movement disability were Chhattis-
garh, Odisha, Madhya Pradesh, Karnataka, Andhra
Pradesh; for intellectual disability was Puducherry,
Lakshadweep, Odisha, Kerala, Maharashtra; for any
other disability were Punjab, Maharashtra, Andhra
Pradesh, Uttar Pradesh, Jammu and Kashmir; and for
multiple disabilities were Lakshadweep, Jammu and
Kashmir, Odisha, Andhra Pradesh, Kerala (Supple-
mentary Data S1).
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Fig 1 | Heatmap of Indian states showing age-standardized
disability prevalence for children below 20 years of age in
India, 2011
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Age-Specific Prevalence of Disability Across India
and SHI

Figure 2 shows the correlation of disability prevalence
with SHI. A negative correlation was observed (-0.17,
p < 0.05), indicating that disability was higher among
states with low SHI (Figure 2). However, higher disabil-
ity rates were also observed among high-SHI states like
Andhra Pradesh, Maharashtra, Karnataka, and Punjab.
Linear regression analysis revealed the unstandardized
beta coefficient as —0.044, indicating that for every
one-unit increase in SHI, the disability rate per 1000
decreases by 0.044, with an R square of 0.03 (Table 2).

Projected Estimates for Disability

The projected estimates suggest that there will be around
8 million children and adolescents with disability in India
in 2021, increasing to 8.13 million in 2031, 8.27 million
in 2041, and 8.41 million in 2051 (Table 3).

Discussion

Disability has not been widely recognized as a public
health issue, partly because the notion of prevention is
often seen as conflicting with disability rights.'® Global
priorities have recently shifted from child survival to
thriving, promoting inclusion and equity so that ‘no
child is left behind.”"" Inter-sectoral collaborations,
sustainable funding, disability-focused strategies, and
interventions have been recommended by UNICEF’s
Disability Inclusive Policy and Strategy (DIPAS) for the
betterment of persons with disabilities.”” However, in
LMICs like India, there is a need for country-specific
epidemiological data to improve decision-making of
policymakers.”” The present study provides insights
into the epidemiological data on young children with
disabilities and provides future estimates for deci-
sion-makers.

Magnitude of Disability

The disability prevalence estimated using Census 2011
was similar to NSS 2018 estimates among children be-
low 14 years of age.”” However, these rates for the 0-19
years age group were lower than the global estimates
performed by Global Burden of Disease (GBD) collabora-
tors” and the umbrella review.* These differences could
be due to the statistical modeling and the data used in
these studies, mainly from high-income countries.

The findings of this study highlight significant shifts
in the prevalence of disability among children and ad-
olescents (0-19 years) in India between the 2001 and
2011 Census periods. While the overall disability in
absolute numbers slightly increased by 1.69% over the
decade, disability rate declined from 1667 per 100,000
in 2001 to 1595 per 100,000 in 2011, these changes
were not uniformly distributed across age groups, sex-
es, places of residence, or types of disability. The high-
est increase in individuals with disability was observed
among children under 5 years of age (7.62%). This
increase may be attributable to congenital anomalies,®
the onset of disability at birth?>*® or before reaching
the fifth birthday,” and road traffic injuries.””
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Table 2 | Linear regression between disability rate and SHI

Model Unstandardized Standardized T Sig. 95% Confidence Interval
Coefficients Coefficients forB
B Std. Error Beta Lower Bound Upper Bound
Constant 16.027 2.401 = 6.675 <0.001 11.142 20.912
State health index -0.044 0.044 -0.170 -0.990 0.329 -0.133 0.046
Table 3 | Projection of disability estimates for children and adolescents till 2051 for India
Age Group (years) Year of Disability Estimate
2021 2031 2041 2051
0-4 1,389,764 1,495,698 1,609,707 1,732,407
5-9 1,859,044 1,767,310 1,680,103 1,597,199
10-19 4,761,247 4,911,011 5,065,486 5,224,819
0-19 7,995,856 8,131,039 8,268,507 8,408,299
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Fig 2 | Correlation between disability rate for Census 2011 and state health index. Note: The codes used to indicate states

are mentioned in Supplementary Data S1

The disability prevalence was highest across both
Census periods in the 10-19 age group. This may be
attributed to the considerable impact of children born
with disabilities surviving and contributing to the over-
all population of individuals with disabilities.”®

The present study projects an absolute number of
8.13 million young children with disability in 2031,
suggesting the need to integrate disability into the
child health policy.”” Targeted interventions should
be implemented to address disabilities at younger
ages to mitigate long-term adverse outcomes in later
childhood and adolescence. These would include
prevention through preconception care services,
especially to reduce congenital anomalies of
preventable causes. Additionally, screening and early
intervention for optimal development of children
should be reinforced, not only for the first 1000 days
but up to 5 years of age.”

Sex-Specific and Urban-Rural Disparities
A noteworthy finding from this study is the dispro-
portionate distribution of disability by sex. Boys had
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higher disability prevalence rates in both Census pe-
riods. However, the proportional increase in disability
was greater among females, rising by 5.04% between
2001 and 2011, compared to a slight decline of 0.82%
among males. The results are similar to the evidence
from other countries where females have higher dis-
ability levels.'®?'* This trend also reflects the underly-
ing gender disparities and social-cultural inequities in
access and utilization of services.”°

In terms of place of residence, we showed disability
prevalence was higher among urban residents com-
pared to their rural counterparts, with a significant
decadal change of 22.2% in urban areas. A study by
Mitra and Sambamoorthi analyzed disability data
from India. It highlighted that urban areas tend to
have higher reported rates of disability due to better
access to healthcare and diagnostic services, as well
as increased awareness and reporting mechanisms
compared to rural areas.’® The result of our study
also can be attributed to similar factors in addition to
differences in environmental and lifestyle factors be-
tween rural and urban populations. Urbanization is
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also associated with risk factors like poor sanitation
(urban slums), noise pollution, and a higher propor-
tion of road traffic accidents, which could also affect
the higher prevalence observed in these areas.”” '

Changes in Disability Types

The current analysis as per disability type revealed
shifts in the prevalence of various disabilities over the
decade. Visual disability, which was the most prevalent
in 2001, experienced a marked decline of 60.89% by
2011. This was similar to the Global Burden of Disease
study, wherein a decline in visual impairment among
children and adolescents was reported.*>* Converse-
ly, we showed a sharp rise in hearing disability with
a decadal increase of 448.89%, becoming the second
most common disability in 2011 after visual impair-
ment. These changes can be attributed to differences in
definitions, training, and questions for data collection
for the two Censuses.'® UNICEF estimates that 30% of
children in the age group 7-14 years have difficulty in
hearing and 22% have difficulty in communication.®
This significant rise in hearing disabilities could be
attributed to various factors, including greater aware-
ness, neonatal screening, better diagnostic capabili-
ties,"* or rising exposure to risk factors such as noise
pollution and untreated ear infections.”“** A WHO
report highlights similar findings stating increased
awareness, improved diagnostics, and the role of envi-
ronmental factors like noise pollution contributing to
rising cases of hearing impairment.*’

The steep decline in visual disabilities might sug-
gest improvements in eye care services, such as ac-
cess to corrective measures, as well as enhanced
awareness and interventions for preventable causes
of blindness.'**® Further research would be required
to fully understand these trends, but they indicate the
critical role of public health interventions and early
screening programs in reducing the burden of certain
disabilities.

Regional Variation and Health Index (HI)

A key aspect of this study was the exploration of re-
gional variations in disability prevalence across In-
dia’s 28 states and 7 union territories. The overall
disability rate for India is 1595 per 100,000 individu-
als under 20 years of age, with notable state-specific
variations. The wide range in disability prevalence,
from 2036 per 100,000 in Maharashtra to as low as
614 per 100,000 in Daman and Diu, underscores the
significant disparities in disability burden across the
country. Disability types also differ regionally; for ex-
ample, hearing disability shows a substantial mag-
nitude in Bihar (603 per 100,000), and speech dis-
ability is highest in Maharashtra (402 per 100,000).
Despite notable advancement in the HI score, the
NFHS-5 also revealed higher disability rates in west-
ern states like Maharashtra.”” Several states, such
as Uttar Pradesh, Bihar, West Bengal, Jharkhand,
Odisha, Maharashtra, and Andhra Pradesh, report-
ed similar higher disability rates among the youth.*
These disparities may be attributable to differences in
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literacy, socioeconomic status, access and utilization
of healthcare services, stigma, and environmental
factors.*®*"*? The reasons for geographical variations
need to be further explored. The negative correlation
between disability prevalence and the SHI (-0.17,
p < 0.01) further supports this observation, indicat-
ing that states with poorer health outcomes, infra-
structure, and governance, as reflected by lower SHI
scores, tend to have higher disability rates. However,
the SHI was not an effective indicator for explaining
the regional variability. The low R square value indi-
cates that other factors not captured in the present
dataset might be attributed to the variation in dis-
ability rates observed across the states. Studies have
reported various factors like poverty, socioeconomic,
biological, nutritional, and maternal factors as risk
factors for disability.>***"** Our study also found high
disability rates in some high-SHI states, such as Ma-
harashtra, Andhra Pradesh, and Punjab. This could
be attributed to evidence suggesting that reductions
in neonatal and under-five mortality rates are associ-
ated with an increased risk of congenital anomalies
and disabilities.”>* Besides these, environmental, ge-
netic, or lifestyle factors could contribute to the dis-
ability burden in these regions. India’s current child
health program, ‘Rashtriya Bal Swasthya Karyakram’
(RBSK), identifies congenital anomalies and child-
hood disabilities.”” However, the program does not
consider the regional disparities, as shown in our
study. This further emphasizes the need for tailored
regional policies to address the diverse disability
needs in different parts of India, focusing on resource
allocation and healthcare infrastructure to manage
the growing burden of disability among children and
adolescents.

Recommendations and Policy Implications

The significant magnitude of children and adolescents
with disability raises the need to take action for poli-
cymakers. Based on the study findings, the following
recommendations are proposed.

1. Disability should be considered a priority in the
child health policy. Disability metrics need to be
integrated into health indices like SHI. The gov-
ernment should ensure adequate resource allo-
cation for persons with disabilities, especially
young children, as they represent the nation’s
future. They should provide equitable education,
employment, and healthcare opportunities.

2. Cross-sectoral collaborative efforts of technology,
education, healthcare, and social welfare insti-
tutions are needed to ensure holistic support for
individuals with disabilities.

3. Preconception care services should be integrated
into maternal services to prevent and reduce the
magnitude of congenital anomalies leading to
disability.

4. The current RBSK program needs to be
strengthened. Regular monitoring of child growth
and development, screening, and early interven-
tion for developmental disabilities during the first
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five years of life at the grassroots level should be
integrated into the RBSK program.

5. Mothers should be trained to monitor child
growth and development to identify delays in de-
velopmental milestones.

6. Early intervention and rehabilitation centers
should be strengthened and expanded, including
trained human resources, to cater to 8.13 million
children with disabilities by 2031.

7. Telemedicine can bridge gaps in access to diagnos-
tic and rehabilitation services, especially in rural
and underserved areas. Virtual consultations and
remote therapy programs can enable early detec-
tion and ongoing management of disabilities.

8. Establishing a national disability registry could
enable accurate data collection and monitoring.

9. States with high disability prevalence and low
SHI need to strengthen healthcare infrastructure,
maternal and child health programs, and access
to diagnostic and rehabilitation services. Oppor-
tunities to enhance their socioeconomic status,
nutritional status, immunizations, housing, and
sanitation are needed. On the contrary, states with
high disability prevalence and high SHI need to
promote preconception care services and address
issues related to environmental pollution, noise
pollution, and urbanization.

10. Community mobilization and awareness cam-
paigns combating stigma for disability, knowl-
edge about road safety measures, and utilization
of healthcare services are needed to promote
health equity. Besides, staff of healthcare institu-
tions and educational institutes should be trained
to provide accessible, equitable, and inclusive fa-
cilities for children with disabilities.

Limitations

This study had a few limitations. Firstly, secondary
data was used. The Census data may under-report
disability, as the information collected was based on
self-reports. Secondly, stigma, lack of diagnosis, poor
awareness, and perception of disability could also
contribute to non-reporting of the disability. Thirdly,
individual-level data on socio-demographic factors
was unavailable in the dataset. Hence, regression
analysis to identify the effect of other confounding
variables on regional variation in disability rates
and SHI could not be tested. Lastly, the two datasets
used in the present study differ in definitions used
to identify persons with disabilities that could
not be adjusted.”® However, various aspects like
systematic planning, training, and quality assurance
are involved in conducting the Census covering the
population of about 1.2 billion to ensure accuracy
and timeliness.’® Despite these limitations, this study
provides insights into the epidemiology of childhood
disability in India.

Conclusion

In conclusion, disability among children and
adolescents in India presents a significant and growing
public health challenge, with notable variations
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across age groups, sexes, types of disabilities, and
regions. While improvements in early detection and
healthcare services may have contributed to declines
in some disability types, such as visual impairments,
other conditions, such as hearing disabilities, showed
a sharp increase, particularly in urban areas. The
disparities between states, as well as the association
between disability rates and SHI, highlight the need
for tailored regional interventions, especially among
highly prevalent states. The projected rise in disability
prevalence, particularly among younger children,
underscores the importance of early detection and
intervention and rehabilitation services to support
this vulnerable population. Policymakers need to use
a more inclusive national child health policy approach
to address these disparities and strengthen health
systems to meet the growing needs of children with
disabilities in the coming decades.
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