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Abstract: Background: Oral health is essential for overall health
and social well-being, but there are still significant gaps in access
and outcomes for medically and developmentally vulnerable
children. Individuals with special health care needs often show a
higher prevalence of dental caries, periodontal diseases, and
untreated oral conditions relative to their peers. These problems are
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review analyses the oral health requirements of children with special
healthcare needs within a public health context, emphasizing the
importance of systematic screening, early risk detection, and
preventive-focused care pathways. Discussion: The focus is on
scalable preventive measures, such as fluoride-based treatments,
sealants, caregiver-supported oral hygiene practices, reducing
dietary risks, and non-invasive techniques. The discussion also
includes how community-based service models and integration with
primary health systems can make care easier to access.
Conclusion: To close the gaps and improve long-term oral health
we need to move toward more structured, prevention-focused
dental systems. Strengthening policy support, professional training,
and coordinated care approaches can help make oral health services
more equitable and accessible for this group of people who are at
risk.
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intervention.

1. Introduction
Understanding Oral Health Inequalities in Children with Special Health Care Needs (SHCN)

Oral health is linked to overall health, self-esteem, and quality of life. For children with special health care needs (SHCN)
those who have chronic physical, developmental, behavioral, or emotional challenges the chances of poor oral health are
heightened by a complicated mix of medical, social, and systemic barriers.:? Despite decades of advancements in dentistry,
these children continue to experience higher rates of dental decay, gum disease, and untreated oral issues compared to the
general paediatric population.® 4 The traditional dental model, which concentrates on treating problems after they arise, fails
to take into account the everyday realities faced by families and caregivers dealing with various health challenges. © This
evaluation reframes the concept of oral health for children with SHCN from a public health viewpoint, promoting a shift towards
preventive strategies, risk-based screenings, and community-centered care. © ” Closing persistent gaps in dental outcomes and
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ensuring that every child, regardless of medical complexity, has access to the benefits of good oral health are both ambitious
and urgent goals. ¢ 9

Magnitude Of the Problem: Etiology, Disease Prevalence and Clinical Burden

A broad range of prenatal, perinatal, and postnatal variables contribute to the multifactorial etiology of Special Health
Care Needs (SHCN). Early detection, prompt intervention, and all- encompassing care of impacted children depend on a deep
comprehension of these causative factors. 1019

A. Prenatal Factors

Maternal Infections: Pregnancy-related viral and bacterial infections, such as rubella, cytomegalovirus (CMV), herpes
simplex, toxoplasmosis, and syphilis, can result in congenital neurological impairment and developmental abnormalities in the
foetus. 1010

Nutritional Deficiencies: SHCN is known to be caused by deficiencies in folic acid (neural tube abnormalities), iodine
(cretinism and intellectual impairment), iron, and zinc at crucial stages of fetal development. @013

Maternal Age During Pregnancy:

Genetic and Chromosomal Abnormalities: Important prenatal causes of SHCN include Down syndrome (trisomy 21),
Turner syndrome, Klinefelter syndrome, fragile X syndrome, and other chromosomal structural abnormalities. ¢ 19

Teratogenic Drug Exposure: During organogenesis, exposure to teratogens such thalidomide, anticonvulsants
(valproate, phenytoin), accutane, and misoprostol can result in structural and neurodevelopment abnormalities. ¢ 1)

Maternal Chronic Ilinesses: Congenital abnormalities, premature birth, and impaired neurodevelopment are linked to
pre-gestational and gestational diabetes mellitus, hypertension, autoimmune illnesses, and thyroid disease. &9

Intrauterine Growth Restriction (IUGR): Placental insufficiency and IUGR are linked to childhood metabolic issues,
cerebral palsy, and neurodevelopment disabilities. @ Environmental Toxin Exposure: Autism spectrum disorder, intellectual
disability, and other neurodevelopment problems are associated with prenatal exposure to heavy metals (lead, mercury, and
arsenic), radiation, air pollution, and organophosphate pesticides. %11

*  Advanced Maternal Age (AMA, >35 years): AMA is linked to a markedly higher chance of chromosomal non-disjunction
abnormalities, including Down syndrome (trisomy 21). At age 30, the risk is roughly 1 in 1,000; at age 40, it is 1 in 100.
Congenital heart abnormalities, autism spectrum disorder (ASD), and other chromosomal disorders are also associated
with higher prevalence of AMA, (10.19)

e Adolescent Maternal Age (<18 years): Preterm birth, low birth weight, and perinatal problems are all associated with a
higher risk of cerebral palsy, neurodevelopment delays, and other SHCN. These risks are further increased by inadequate
prenatal care, dietary deficits, and socioeconomic vulnerability. 9

*  Optimal Reproductive Age (20-34 years): Although SHCN caused by other etiological causes may still occur, this age
range is typically linked to the greatest obstetric outcomes and the lowest prevalence of chromosomal abnormalities. ¢

B. Perinatal Factors

Prematurity: One of the main causes of neurodevelopment problems, respiratory distress syndrome, intraventricular

haemorrhage, periventricular leukomalacia, and consequent cerebral palsy is birth before 37 full weeks of gestation. Infants

who are extremely preterm (less than 28 weeks) are most vulnerable. 9

*  Low Birth Weight (LBW): Cognitive impairment, sensory deficiencies, and behavioral abnormalities in children are closely

linked to birth weight <2500 g and very low birth weight <1500 g. ¢9

Hypoxic-Ischemic Encephalopathy (HIE) and birth asphyxia: Neuronal damage caused by oxygen deprivation during

delivery results in cerebral palsy, intellectual disabilities, seizure disorders, and multi-organ malfunction. 9

Birth Trauma: Intracranial haemorrhage, brachial plexus injury, and spinal cord damage can occur from traumatic

deliveries involving instrumental aid (forceps, vacuum) or obstructed labor. @9

Neonatal Hyperbilirubinemia: Athetoid cerebral palsy, hearing loss, and intellectual incapacity result from irreparable

damage to the basal ganglia caused by severe unconjugated hyperbilirubinemia (kernicterus). @

Newborn Infections: Meningitis and septicaemia during the newborn stage can result in long-term neurological

consequences such as hearing loss, hydrocephalus, and cognition impairments. 19

* Prolonged NICU Admission: Prolonged NICU stays are linked to a higher risk of eating issues, sensory processing
impairments, and neurodevelopment morbidity ¢%

C. Postnatal Factors

Infections of the Central Nervous System: In children who were previously healthy, bacterial meningitis (Neisseria
meningitides, Streptococcus pneumoniae) and viral encephalitis can result in acquired intellectual disability, hearing and vision
impairment, and movement abnormalities. %1%

Traumatic Brain Injury (TBI): Falls, auto accidents, and non-accidental trauma are major acquired causes of cognitive
impairment, behavioral disorders, and physical disability in children. €% 1

Nutritional deficits in Early Childhood: During crucial periods of brain development, severe protein-energy malnutrition,
iron deficiency anaemia, and vitamin A and D shortages can profoundly affect neurodevelopment and cognitive function. 9
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Environmental Neurotoxin Exposure: Intellectual disability, learning problems, autistic spectrum disorder, and attention
deficit hyperactivity disorder (ADHD) are linked to postnatal exposure to lead (paint, soil, and water), mercury, and
organophosphate pesticides. %
Chronic Systemic IlInesses: By impairing neurodevelopment, growth, and general functioning, congenital heart disease, sickle
cell disease, end-stage renal illness, and metabolic disorders requiring long-term medical care contribute to SHCN. (0.1
Social and Environmental Determinants: Developmental paths, emotional control, and behavioral health have all been shown
to be impacted by adverse childhood experiences (ACES), poverty, abuse, neglect, and a lack of early stimulation. %
Specialized medical, educational, and rehabilitative assistance is often required for long-term physical, developmental,
behavioral, or emotional disabilities caused by the preceding conditions. To lessen the burden of SHCN, preventive measures,
genetic counseling, and early intervention programs are made possible by the identification of these etiological pathways ¢ 2

2. Incidence and Prevalence

Growing awareness of developmental and behavioral abnormalities, increased survival of medically impaired infants,
and enhanced diagnostic skills are all contributing factors to the rising frequency of SHCN in India and around the world. The
epidemiological burden of SHCN throughout two important time periods is shown in the following table, which compares data
from India and other countries. @9

Epidemiological Indicator India (2010- India Global Global (2020-
2020) (2020-2026) (2010-2020) 2026)
Overall SHCN Prevalence 10-12% 13-18% 10-15% 15-20%
(% of children)
Dental Caries Prevalence in 65-80% 70-90% 60-80% 65-85%
SHCN Children (%)
Intellectual Disability 2-3% 2.5-3.5% 1-3% 1.5-3%
Prevalence (%)
Autism Spectrum Disorder 0.1-0.5% 0.5-1.5% 0.6-1% 1-2.8%
Prevalence (%)
Cerebral Palsy Prevalence 2-3 per 1000 2.5-3.5 per 2-2.5 per 2-3 per 1000
(per 1000 live births) 1000 1000

Table 1: Comparative Epidemiological Data on SHCN Prevalence and Oral Health Burden — India and Global Trends (2010-2026)

6
5
5 43 4.4 4.5
4 3.5
3 2.4
1.8
2
1
0
overall SCHN dental caries autism cerebral palsy
e |ndia (2010-2020) == |ndia Global (2020-2026)
(2020-2026)

Children with SHCN include a diverse and growing segment of the pediatric population. They include those with congenital
heart problems, Down syndrome, cerebral palsy, autism spectrum disorder, and genetic disorders. %1

Due to better diagnostic tools and higher survival rates for newborns with medical conditions, the incidence of SHCN is
rising both globally and in India. While increased awareness and early diagnosis of developmental and behavioral disorders
have improved the identification of children with special health care needs, resulting in an apparent increase in their incidence
in recent years, improved neonatal survival has increased the number of medically compromised children. 9
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3. Indian Scenario and Epidemiological Burden

In addition to global trends, understanding the Indian scenario is essential to contextualise these disparities. It is
estimated that 2-3% of Indians live with disabilities, with children making up a significant portion of this population.®?
However, the actual burden is underestimated because of underreporting and restricted access to diagnostic services 9
Approximately 10-15% of children worldwide require special health care, which is a serious and expanding public health issue
(11)

Improved neonatal survival has increased the number of medically compromised children, while greater awareness and
early diagnosis of developmental and behavioral disorders have enhanced identification of children with special health care
needs, leading to an apparent rise in their incidence in recent years. 9

SHCN children have a high prevalence of dental caries, ranging from 65% to 90%, according to epidemiological studies
done in Indian populations. @% 9 In comparison to their healthy peers, these children also exhibit considerably higher
DMFT/dmft scores and worse oral hygiene. % This group frequently exhibits untreated dental conditions, postponed dental
visits, and a lack of preventive care. ‘9 These results underscore the need for focused public health interventions and point to a
disproportionate burden of oral disease. 9

4. Why The Gap Exists: Behavioral, Caregiver, And Systemic Barriers

¢ Systemic and logistical hurdles: Behavioral resistance and sensory hypersensitivity limit effective toothbrushing practices 2
Communication limitations reduce early reporting of oral discomfort ¢%

¢ Reliance on caregivers: Daily oral hygiene often depends on parents or other caregivers, who may face their own constraints,
such as time, knowledge, or physical ability 4 Caregiver anxiety about behavioral episodes discourages preventive
engagement 2

e Behavioral and medical complexity: Children with SHCN may have difficulty cooperating during dental procedures, and
medical comorbidities can make even simple interventions risky ®® 6) Competing medical priorities frequently delay routine
dental appointments @”- Many general dentists report insufficient clinical exposure to managing children with special health
care needs 18

Understanding the burden, causes, and barriers within the population highlights the urgent need for preventive,
community-based, and integrated healthcare approaches to improve oral health outcomes in children with special health care
needs. 19

5. From Prevention to Protection: Rationale and Strategies
Early Detection Matters: Screening And Risk-Based Assessment Approaches

Early referral pathways are improved when oral health screening is incorporated into paediatric medical visits
@02 ndividualized preventive planning is made possible by risk-based assessment tools @9 In structured settings, school-based
screening programs make it easier to identify untreated diseases ?% .In underprivileged communities, tele-dentistry platforms
improve access to specialists ?? .Digital photographic documentation facilitates compliance monitoring and follow-up @2
.Children at high risk are given priority for early intervention through standardized screening procedures 9.

Evidence-Based Strategies for Caries and Periodontal Control

Fluoride varnish application significantly reduces caries incidence in high-risk paediatric populations @ High-
concentration fluoride protocols enhance enamel remineralisation in medically vulnerable children @2 Silver diamine fluoride
effectively arrests cavitated lesions without requiring invasive procedures ®.The minimally invasive nature of silver diamine
fluoride makes it particularly suitable for children with limited cooperation @ Pit and fissure sealants provide durable occlusal
protection when properly applied ® .Glass ionomer—based sealants offer additional fluoride release benefits ). Atraumatic
Restorative Treatment reduces procedural anxiety by eliminating rotary instrumentation @ .Caregiver-assisted powered
brushing improves plaque reduction in dependent children @4 .Motivational interviewing strategies strengthen caregiver
adherence to preventive routines™®.Dietary counseling reduces frequent exposure to fermentable carbohydrates and lowers
caries risk ¢®

Community-Based and Integrated Care Models

Access for SHCN children can be significantly increased by expanding dental care beyond the conventional clinic setting
24,25 Families are met where they are by community-based models, which include school dental programs, mobile clinics,
home-based care, and partnerships with community centers @5

These models provide a number of clear benefits:
* Reduced transportation and scheduling burdens @
* Children feel more at ease in familiar settings ¢%
* Possibilities for interdisciplinary cooperation, including integration with other healthcare services @9
It is also critical to integrate primary and specialty medical care. Co-location of services, interprofessional care plans,
and shared healthcare coordination contribute to treating oral health as part of comprehensive care rather than as a separate
entity (16.26)
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Policy, Training, And Systemic Support

Structural adjustments are necessary for long-term progress:
Policy support: Preventive dental visits, risk-based care, and integration with primary health systems should be encouraged
by public insurance programs. The additional time and resources required for SHCN children must be reflected in
reimbursement policies ¢"

*  Professional training: Comprehensive instruction on the special requirements of this population, including behavioral
management, communication, and interprofessional care, should be part of dental and medical curricula ©®

Government Initiatives in India

Improving healthcare access and early intervention for children with special health care needs is the goal of several
national initiatives 29

Early detection and treatment of developmental delays, defects, and disabilities in children (018 years) is the main goal
of the Rashtriya Bal Swasthya Karyakram (RBSK). The National Oral Health Programme (NOHP) seeks to incorporate
preventive care and oral health promotion into primary healthcare services. Financial protection for secondary and tertiary
healthcare services is provided through schemes such as Ayushman Bharat (PM-JAY) @9

State-level programs have further strengthened early screening and referral services through school health initiatives
and mobile dental units . These initiatives focus on integrating oral health into general health examinations conducted in
community and educational settings %

Public—private partnerships and inclusive programs such as Samagra Shiksha have facilitated multidisciplinary care
involving paediatricians, dentists, and rehabilitation specialists %

Non-governmental organisations also play a vital role in bridging service gaps by conducting dental camps, awareness
programs, and caregiver education initiatives, thereby improving access to care for underserved populations @9

Despite these efforts, oral health remains insufficiently integrated into broader health policies, highlighting the need for
improved coordination and policy-level emphasis.

Role of Caregivers in Oral Health Maintenance

Because many children with special health care needs have limited ability to perform independent oral hygiene practices,
caregivers play a critical role in maintaining their oral health. @429 Parents or caregivers must assist with toothbrushing, flossing,
and dietary monitoring to prevent plague accumulation and dental caries.

Children with disabilities often rely heavily on caregivers due to behavioral, intellectual, or motor limitations, (%1%

However, poor oral hygiene practices are frequently linked to inadequate caregiver awareness of preventive dental
care.!¥ Educational interventions targeting caregivers can significantly improve oral hygiene practices and increase the
adoption of preventive measures such as fluoride use and regular dental visits. 2%

6. Role Of Schools and Community Programs

Schools and community programs play an important role in promoting oral health among children with special health
care needs by providing preventive services in accessible environments, 4 26.29)

School-based programs enable early identification of dental problems and facilitate timely referral for treatment. 229
Supervised toothbrushing and preventive programs have been shown to improve oral hygiene and reduce plaque accumulation.
(24)

Community outreach programs help overcome barriers such as transportation difficulties and limited access to
specialized care. > %)

Interdisciplinary collaboration between schools, dental professionals, and public health systems strengthens preventive
strategies for vulnerable populations. ?%)

7. Future Directions in Special Care Dentistry

Future strategies should focus on strengthening preventive public health approaches to reduce oral health inequalities
among children with special health care needs. ?
Integration of oral health services with primary healthcare systems can improve early detection and timely intervention. (6.27
E))(panding access through community-based models and outreach programs is essential to reach underserved populations. @4
25
Improving professional training in special care dentistry and behavioral management is necessary to enhance quality of care. ?®
Increasing caregiver awareness and promoting preventive behaviors remain critical for long-term oral health maintenance. 4

8. Conclusion

Due to a variety of systemic, behavioral, and medical obstacles, children with special health care needs are a particularly
vulnerable group that faces serious oral health issues. Disparities in oral health outcomes continue despite advances in modern
dentistry, underscoring the shortcomings of conventional treatment-centred dental care models. Therefore, addressing the
complex oral health needs of this population requires a preventive and public health-oriented approach.

Reducing the prevalence of dental diseases in children with special health care needs can be greatly aided by early
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screening, risk-based evaluation, and minimally invasive preventive techniques. Accessibility and continuity of care can be
greatly enhanced by raising caregiver awareness, supporting community-based and school-based oral health initiatives, and
integrating dental services with primary healthcare systems. These concerted efforts guarantee prompt preventive interventions
and enable early detection of oral health issues.

An inclusive and equitable oral healthcare system also requires interdisciplinary cooperation between dental and medical

professionals, better professional training in special care dentistry, and supportive health policies. It is feasible to lessen oral
health disparities and improve the general quality of life for kids with special health care needs by emphasizing prevention,
community involvement, and integrated healthcare delivery.
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