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Abstract: Dental caries is the most common chronic disease affecting children worldwide. It is a
multifactorial, biofilm-mediated, sugar-driven disease that leads to the progressive destruction of
the tooth structure. If left untreated, caries can cause pain, infection, difficulty in eating, speech
development issues, and psychological distress. This article explores the etiology, risk factors,
clinical features, diagnostic criteria, and stages of dental caries in children. It also provides an in-
depth discussion of current preventive and therapeutic approaches, including fluoride application,
sealants, dietary modification, restorative care, and behavior management techniques suitable for
pediatric patients.
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INTRODUCTION
Dental caries in children is a significant public health concern and one of the most prevalent non-
communicable diseases in early life. It affects both primary and permanent dentition and can start
as early as infancy in the form of Early Childhood Caries (ECC). Despite being largely
preventable, caries continues to affect millions of children globally, especially in low-income
populations where access to oral health services is limited. The condition is not only a physical
health issue but also impacts the psychological, nutritional, and educational well-being of the
child. Understanding the mechanisms of caries development, early recognition, and evidence-
based treatment approaches is essential for pediatric healthcare providers, dentists, parents, and
policymakers.

MATERIALS AND METHODS

Caries development is a dynamic process influenced by multiple factors. It begins with the
colonization of tooth surfaces by acidogenic bacteria, primarily Streptococcus mutans and
Lactobacilli, which thrive in dental plaque biofilms. These bacteria metabolize fermentable
carbohydrates from the diet, producing organic acids that lower the pH in the oral cavity. When
the pH drops below 5.5, demineralization of the enamel begins. If remineralization does not occur,
the lesion progresses, eventually reaching the dentin and pulp [1].

RESULTS AND DISCUSSION

One of the most critical, yet often underestimated, contributors to the development and
progression of dental caries in children is the socioeconomic context in which they live.
Numerous studies have established a strong correlation between low family income, limited
parental education, and a higher prevalence of caries. In families with financial constraints, basic
oral hygiene tools such as fluoride toothpaste or a properly sized toothbrush may be inaccessible,
and sugary, processed foods—often more affordable and heavily marketed—form the basis of
daily nutrition. Moreover, children from socioeconomically disadvantaged households are less
likely to attend regular dental check-ups, and carious lesions often go unnoticed until the
condition becomes painful or visibly destructive.

Environmental factors, such as limited access to fluoridated water, crowded living conditions, and
inconsistent childcare routines, can further increase susceptibility. In rural or underserved urban
regions, structural barriers such as long distances to dental clinics, lack of pediatric specialists, or
absence of health insurance exacerbate the problem, reinforcing cycles of neglect and delayed
treatment [2].
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While caries is fundamentally a disease of behavioral and microbial origin, genetic predisposition
also plays a significant role in determining a child’s vulnerability. Variations in genes associated
with enamel formation, saliva composition, immune response, and taste preferences can influence
caries risk. For instance, children with amelogenesis imperfecta—a hereditary enamel defect—
display greater susceptibility due to thin, poorly mineralized enamel.

The quality and quantity of saliva are equally important factors. Saliva acts as a natural buffer,
neutralizing acids, providing essential minerals like calcium and phosphate, and serving
antimicrobial functions. Reduced salivary flow, whether due to dehydration, medications, or
systemic conditions, impairs these protective mechanisms. Moreover, the pH and buffering
capacity of saliva are known to differ between individuals, contributing to differing rates of caries
progression even under similar dietary and hygiene conditions.

Recent advancements in microbial sequencing and bioinformatics have deepened our
understanding of the oral microbiome and its role in caries development. It is now evident that
caries is not the result of a single pathogenic species but rather a shift in the microbial community
balance—a process termed dysbiosis. A healthy oral environment hosts a diverse and stable
microbial community, whereas frequent sugar intake and poor oral hygiene tip the balance toward
acid-producing and acid-tolerant bacteria, such as Streptococcus mutans and Lactobacillus spp [3].
In children, the colonization of cariogenic bacteria often occurs early, frequently transmitted from
primary caregivers through shared utensils, pacifiers, or kisses. This vertical transmission
highlights the importance of treating the family unit as a whole in caries prevention programs.
Promoting good oral hygiene among parents and siblings reduces the microbial reservoir and
lowers the risk of early colonization in infants.

Additionally, recent interest has focused on prebiotic and probiotic interventions aimed at
restoring microbial balance. Though still under investigation, the use of oral probiotics may offer
a future avenue for non-invasive, microbiota-targeted caries prevention [4].

CONCLUSION

Dental caries in children is a preventable yet prevalent disease with wide-ranging health
implications. Its management requires a holistic approach that combines early diagnosis,
individualized risk-based prevention, and appropriate therapeutic strategies. Empowering parents
and caregivers with knowledge, ensuring access to pediatric dental care, and promoting public
health interventions like fluoridation and school-based programs are essential to reducing the
burden of caries. Advances in minimally invasive dentistry and materials science offer new
opportunities to preserve tooth structure and improve the dental experience for children. A
proactive, interdisciplinary effort is crucial to ensure that every child grows up with a healthy,
functional, and confident smile.
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