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Abstract 
Dental caries remains one of the most prevalent chronic diseases affecting individuals across 
all age groups worldwide. Despite advances in preventive dentistry, untreated dental caries 
continues to compromise oral health, quality of life, and healthcare systems. The disease 
develops through a complex interaction between cariogenic microorganisms, dietary sugars, 
host susceptibility, and inadequate oral hygiene. Proper oral hygiene practices play a critical 
role in disrupting dental plaque biofilms, reducing bacterial colonization, promoting enamel 
remineralization, and minimizing the progression of dental caries. This literature review 
examines current evidence regarding the effectiveness of various oral hygiene practices, 
including toothbrushing, fluoride toothpaste, interdental cleaning, antimicrobial mouth rinses, 
xylitol products, professional preventive care, and oral health education. Findings from 
systematic reviews and clinical studies consistently indicate that brushing twice daily with 
fluoride toothpaste is the most effective and evidence-based preventive measure against 
dental caries. Additional interventions such as flossing, fluoride mouth rinses, professional 
fluoride application, and behavioral education further enhance preventive outcomes. The 
literature also highlights the importance of patient compliance, socioeconomic factors, and 
community-based oral health promotion in reducing the global burden of dental caries. 
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1. Introduction 
Dental caries is one of the most common chronic diseases worldwide and remains a 
significant public health concern despite considerable improvements in oral healthcare over 
recent decades. According to the World Health Organization (WHO), untreated dental caries 
affects billions of people globally and is among the leading causes of pain, tooth loss, 
impaired mastication, reduced quality of life, and increased healthcare expenditures (World 
Health Organization, 2022). Unlike many infectious diseases, dental caries develops 
gradually through continuous interactions among oral microorganisms, dietary habits, saliva, 
host immunity, and behavioral factors. 

Dental plaque is recognized as the principal etiological factor responsible for the initiation of 
dental caries. Cariogenic bacteria, particularly Streptococcus mutans and Lactobacillus 
species, metabolize fermentable carbohydrates into organic acids that decrease the pH of 
dental plaque. When the plaque pH falls below the critical threshold of approximately 5.5, 
enamel demineralization begins. Repeated episodes of acid exposure without adequate 
remineralization eventually result in cavitation (Featherstone, 2006). 

Because dental caries is largely preventable, oral hygiene practices have become the 
cornerstone of preventive dentistry. Routine plaque removal, fluoride exposure, dietary 
modification, and regular professional dental care substantially reduce disease incidence 
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(Veiga et al., 2023). This review examines current evidence regarding the role of oral hygiene 
practices in preventing dental caries and discusses the effectiveness of commonly 
recommended preventive strategies. 
 
2. Dental Plaque as the Primary Cause of Dental Caries 
Dental plaque is a highly organized microbial biofilm that continuously forms on tooth 
surfaces. Without regular removal, plaque matures into a complex microbial ecosystem 
capable of producing acids that initiate enamel dissolution. Research has consistently 
demonstrated that biofilm accumulation is directly associated with increased caries risk 
(Choo et al., 2001). 

The ecological plaque hypothesis proposes that frequent sugar consumption creates an acidic 
environment favoring acid-producing bacteria such as Streptococcus mutans. As these 
bacteria become dominant within the oral biofilm, prolonged acid production shifts the 
balance from remineralization toward demineralization, resulting in caries development 
(Featherstone, 2006). 

Because plaque accumulation is the initiating factor, mechanical plaque removal through 
effective oral hygiene remains one of the most important preventive measures available. 

3. Toothbrushing and Mechanical Plaque Removal 
Toothbrushing is universally recognized as the foundation of daily oral hygiene. Mechanical 
brushing removes plaque deposits, food debris, and bacteria from tooth surfaces while 
simultaneously delivering fluoride from toothpaste to enamel surfaces. 

Evidence consistently demonstrates that brushing twice daily significantly reduces plaque 
accumulation and lowers caries incidence (Veiga et al., 2023). The preventive effect of 
toothbrushing depends on brushing frequency, duration, brushing technique, and the use of 
fluoridated toothpaste. Individuals who brush less frequently generally exhibit higher plaque 
scores and greater caries prevalence than those maintaining twice-daily brushing habits 
(Tseveenjav et al., 2011). 

Powered toothbrushes have also received increasing attention. Although both manual and 
powered toothbrushes effectively remove plaque, systematic reviews suggest that powered 
toothbrushes may achieve greater plaque reduction because of their consistent oscillating or 
sonic movements (Mickenautsch & Yengopal, 2011). However, the overall prevention of 
dental caries depends more heavily on regular brushing with fluoride toothpaste than on the 
type of toothbrush used. 

The American Dental Association recommends brushing for at least two minutes twice daily 
using fluoride toothpaste and replacing toothbrushes every three to four months to maintain 
cleaning efficiency. 

Among all preventive interventions, fluoride toothpaste has the strongest scientific evidence 
supporting its effectiveness. Fluoride functions through several biological mechanisms. It 
enhances enamel remineralization, inhibits demineralization, reduces enamel solubility 
during acid attacks, and interferes with bacterial metabolism within dental plaque 
(Featherstone, 2006). 

Veiga et al. (2023) concluded that regular use of fluoride toothpaste remains the single most 
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effective self-administered preventive measure for adults. Similarly, Gupta et al. (2020) 
reported that topical fluoride significantly reduces new carious lesions and that combining 
fluoride with antibacterial agents may provide additional benefits for high-risk individuals. 

Higher fluoride concentrations provide greater protection for individuals with elevated caries 
risk, particularly those with orthodontic appliances, xerostomia, or previous caries 
experience. However, professional supervision is recommended when prescribing high-
fluoride products to minimize adverse effects such as dental fluorosis in children. 

In addition to toothpaste, fluoride can be delivered through mouth rinses, gels, varnishes, and 
professionally applied topical agents. These preventive strategies are especially valuable 
among vulnerable populations with limited ability to maintain optimal oral hygiene. 

4. Interdental Cleaning and Dental Floss 
Although toothbrushing effectively cleans facial, lingual, and occlusal tooth surfaces, it 
cannot adequately remove plaque from interproximal areas. Dental floss, interdental brushes, 
and water flossers have therefore been recommended to improve plaque removal between 
adjacent teeth. 

Evidence regarding flossing and caries prevention has been mixed. Hujoel et al. (2006) 
reported limited evidence supporting flossing alone in reducing proximal caries among the 
general population, largely because many individuals perform flossing incorrectly or 
inconsistently. Nevertheless, professionally performed flossing in children has demonstrated 
measurable reductions in proximal caries. 

More recent reviews indicate that interdental cleaning contributes positively to oral health 
when combined with toothbrushing rather than replacing it (Worthington et al., 2019). 
Interdental brushes are particularly beneficial for patients with wider embrasures, orthodontic 
appliances, periodontal disease, or dental restorations, where conventional floss may be less 
effective. 

Patient education regarding proper flossing techniques remains essential because the benefits 
of interdental cleaning depend heavily on correct daily use. 

5. Antimicrobial Mouth Rinses 
Antimicrobial mouth rinses serve as adjunctive measures for plaque control by reducing 
bacterial populations within the oral cavity. Chlorhexidine remains the most extensively 
studied antimicrobial mouth rinse due to its broad-spectrum antibacterial activity and 
prolonged substantivity. 

Chlorhexidine effectively suppresses Streptococcus mutans levels and reduces plaque 
accumulation during short-term therapeutic use (Featherstone, 2006). However, prolonged 
use may cause tooth staining, altered taste sensation, and increased calculus formation, 
limiting its suitability for long-term daily prevention. 

Essential oil mouth rinses and cetylpyridinium chloride formulations also demonstrate 
moderate reductions in plaque and gingivitis, although their direct effect on caries prevention 
appears less pronounced than fluoride-based interventions (Mickenautsch & Yengopal, 
2011). 
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Consequently, antimicrobial mouth rinses are generally recommended as adjunctive therapies 
for high-risk patients rather than substitutes for brushing with fluoride toothpaste. 

6. Xylitol and Salivary Stimulation 
Xylitol is a naturally occurring sugar alcohol that has attracted considerable interest because 
cariogenic bacteria cannot readily metabolize it. Regular xylitol consumption reduces acid 
production by Streptococcus mutans while simultaneously stimulating salivary flow, thereby 
enhancing the natural remineralization process (Featherstone, 2006). 

A systematic review by Wang et al. (2017) found that xylitol-containing products may 
contribute to modest reductions in caries development, particularly among children. 
However, evidence remains inconsistent regarding the optimal dosage and duration of use. 
Consequently, xylitol should be viewed as a complementary preventive strategy rather than a 
replacement for fluoride. 
 
7. Professional Preventive Dental Care 
Routine dental examinations provide opportunities for early diagnosis and implementation of 
preventive interventions before irreversible tooth destruction occurs. Professional preventive 
measures include fluoride varnish application, pit-and-fissure sealants, dietary counseling, 
plaque removal, and individualized oral hygiene instruction. 

Fluoride varnish has demonstrated significant effectiveness in reducing caries among children 
and adults at elevated risk (Gupta et al., 2020). Likewise, pit-and-fissure sealants 
substantially reduce occlusal caries by physically protecting susceptible tooth surfaces from 
bacterial colonization. 

Regular dental visits also allow clinicians to monitor patient compliance, reinforce oral 
hygiene instruction, and identify behavioral risk factors requiring intervention. 
 
8. Oral Health Education and Behavioral Factors 
Scientific evidence consistently indicates that knowledge alone does not guarantee effective 
oral hygiene behaviors. Patient motivation, socioeconomic status, access to dental care, 
parental involvement, and health literacy all influence oral hygiene practices and caries risk. 

Oral health education programs targeting children, parents, schools, and communities have 
demonstrated meaningful improvements in brushing frequency, fluoride use, and dietary 
habits (Choo et al., 2001). Behavioral interventions are especially effective when reinforced 
repeatedly through school-based preventive programs and regular dental visits. 

Individuals from disadvantaged socioeconomic backgrounds often experience higher rates of 
untreated dental caries because of reduced access to preventive services, lower fluoride 
exposure, and limited oral health education (Veiga et al., 2023). Consequently, public health 
initiatives remain essential for reducing oral health disparities worldwide. 
 
9. Conclusion 
Dental caries remains a major global health problem despite being largely preventable. The 
literature consistently demonstrates that effective oral hygiene practices significantly reduce 
plaque accumulation, suppress cariogenic microorganisms, and enhance enamel 
remineralization. Among available interventions, brushing twice daily with fluoride 
toothpaste remains the most effective and evidence-supported preventive measure. Interdental 
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cleaning, fluoride mouth rinses, antimicrobial therapies, xylitol-containing products, 
professional fluoride applications, and regular dental examinations provide additional 
protection, particularly among individuals at elevated risk. 

The evidence further indicates that preventive success depends not only on clinical 
interventions but also on patient education, behavioral compliance, and equitable access to 
oral healthcare services. Future public health efforts should continue emphasizing preventive 
dentistry through community education, school-based programs, and increased availability of 
evidence-based preventive care. By integrating effective oral hygiene practices with 
professional preventive measures, the global burden of dental caries can be substantially 
reduced. 
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