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Abstract 

Dental caries remains one of the most widespread chronic diseases affecting people of 

all ages worldwide. Despite significant advances in preventive dentistry and restorative 

techniques, caries continues to pose a major public health challenge due to its 

multifactorial nature and close association with lifestyle, socioeconomic factors, and 

oral hygiene practices. This scientific article aims to analyze the etiology, pathogenesis, 

risk factors, preventive strategies, and modern approaches to the diagnosis and 

treatment of dental caries. Special attention is given to contemporary preventive 

measures, including fluoride use, dietary control, and patient education. The article 

emphasizes the importance of early diagnosis and integrated prevention programs in 

reducing the global burden of dental caries. 
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Relevance of the Topic 

The relevance of dental caries as a research topic is determined by its high prevalence, 

impact on quality of life, and economic burden on healthcare systems. According to 

the World Health Organization, dental caries affects nearly 2.3 billion people 

worldwide, making it one of the most common non-communicable diseases. Untreated 

caries can lead to pain, infection, tooth loss, and systemic complications. In developing 

and developed countries alike, caries prevalence remains high, particularly among 

children and adolescents. Therefore, studying dental caries, its causes, and effective 

prevention and treatment strategies is essential for improving public health outcomes 

and promoting lifelong oral health. 

INTRODUCTION 

Dental caries is a chronic, progressive disease characterized by the demineralization of 

hard dental tissues caused by organic acids produced by bacterial fermentation of 

dietary carbohydrates. It is a dynamic process involving the interaction of host factors 

(teeth and saliva), microorganisms, diet, and time. Although caries is largely 

preventable, it continues to affect individuals across all age groups. Understanding the 
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biological mechanisms and risk factors associated with dental caries is fundamental for 

developing effective preventive and therapeutic interventions.  

 

 

 

 

 

 

 

 

 

Main Part 

Etiology and Pathogenesis of Dental Caries 

The development of dental caries is primarily associated with the activity of cariogenic 

microorganisms, particularly Streptococcus mutans, Streptococcus sobrinus, and 

Lactobacillus species. These bacteria adhere to the tooth surface and form dental 

plaque, a complex biofilm that provides a favorable environment for acid production. 

When fermentable carbohydrates such as sucrose, glucose, and fructose are consumed, 

these microorganisms metabolize them and produce organic acids, mainly lactic acid. 

As a result, the pH within dental plaque decreases. When the pH drops below the 

critical threshold of approximately 5.5, the enamel begins to lose calcium and 

phosphate ions, leading to demineralization. If the demineralization process exceeds 

the natural remineralization capacity of saliva and fluoride, structural damage to 

enamel and dentin occurs, eventually forming a carious lesion. 

Saliva plays a crucial protective role in maintaining oral health. It acts as a buffering 

system, neutralizing acids, supplying minerals necessary for remineralization, and 

washing away food debris and microorganisms. Conditions that reduce salivary flow, 

such as dehydration, medication use, or systemic diseases, significantly increase 

susceptibility to dental caries.  
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Epidemiology of Dental Caries 

Dental caries affects individuals of all ages and remains a global public health concern. 

Epidemiological studies indicate that caries prevalence is particularly high among 

children, adolescents, and elderly populations. In many low- and middle-income 

countries, limited access to preventive dental services contributes to a higher incidence 

of untreated caries. 

Socioeconomic factors play a significant role in the distribution of dental caries. 

Populations with lower income and education levels often experience higher caries 

rates due to inadequate oral hygiene practices, limited fluoride exposure, and poor 

dietary habits. Urbanization and increased consumption of processed foods rich in 

sugars have further exacerbated the problem worldwide. 
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Risk Factors 

Dental caries is a multifactorial disease influenced by biological, behavioral, and 

environmental factors. The most significant risk factors include: 

• Inadequate oral hygiene and irregular tooth brushing 

• Frequent intake of sugary snacks and beverages 

• Insufficient fluoride exposure 

• Reduced salivary secretion (xerostomia) 

• Poor socioeconomic conditions 

• Limited access to dental care services 

• Lack of awareness regarding oral health 

Children with improper feeding practices and elderly individuals with systemic 

diseases or prosthetic appliances are especially vulnerable to caries development. 

Prevention of Dental Caries 

Preventive dentistry plays a central role in controlling dental caries. Effective 

prevention relies on a combination of individual and community-based measures. 

Daily tooth brushing with fluoride toothpaste is considered the most effective and 

accessible method of preventing caries. Fluoride enhances enamel resistance by 

promoting remineralization and inhibiting bacterial metabolism. 
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Professional preventive measures include topical fluoride applications, fissure sealants, 

and regular dental examinations. Dietary counseling aimed at reducing the frequency 

of sugar consumption is equally important. Public health strategies such as water 

fluoridation and school-based oral health programs have demonstrated significant 

success in reducing caries prevalence. 

 

 
 

Modern Diagnostic Methods 

Early detection of dental caries is essential for preventing disease progression. 

Traditional diagnostic methods include visual-tactile examination and radiographic 

imaging. However, modern dentistry increasingly relies on advanced technologies such 

as laser fluorescence devices, digital radiography, and optical caries detection systems. 

These methods allow clinicians to identify early non-cavitated lesions, enabling timely 

implementation of non-invasive remineralization therapies. 
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Modern Approaches to Treatment 

The treatment of dental caries depends on the stage and severity of the lesion. Initial 

carious lesions can be managed using non-invasive approaches, including fluoride 

therapy, calcium-phosphate products, and behavioral modification. 

Minimally invasive dentistry emphasizes selective removal of infected tissue while 

preserving healthy tooth structure. In cases of advanced caries, restorative procedures 

such as composite fillings, crowns, and endodontic treatment may be required. Recent 

advances, including laser-assisted caries removal and bioactive restorative materials, 

have improved clinical outcomes and patient satisfaction. 

Conclusion 

Dental caries remains a significant global health problem despite advances in dental 

science. Its multifactorial nature requires a comprehensive approach combining 

prevention, early diagnosis, and effective treatment. Emphasis on oral health education, 

preventive care, and minimally invasive treatment strategies can significantly reduce 

the prevalence and consequences of dental caries. Continued research and public health 

initiatives are essential to promote sustainable improvements in oral health worldwide. 
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