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Abstract:  

Background: Dental caries remains one of the most prevalent chronic diseases in children worldwide, particularly 

among those with compromised enamel structure. Objective: This review evaluates the effectiveness of topical 

fluoride in reducing dental caries in children aged 6–12 years with weak tooth structure, including enamel 

hypomineralization and developmental defects. Methods: A descriptive literature review was conducted using 

peer-reviewed articles, WHO and CDC reports, and dental journals. Results: Topical fluoride enhances enamel 

remineralization by forming fluorapatite, inhibits demineralization, reduces cariogenic bacterial activity, and 

controls plaque accumulation. Clinical studies report caries reduction of 30–60% with regular fluoride use. 

Fluoride varnish demonstrates the highest efficacy for high-risk children. Conclusion: Topical fluoride is a safe, 

cost-effective primary preventive intervention for children with weak enamel. Integration with behavioral and 

community programs optimizes outcomes.  

 

Keywords: Topical Fluoride; Dental Caries; Enamel Hypomineralization; Remineralization; Preventive 
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 الملخص 

الخلفية: لا يزال تسوس الأسنان أحد أكثر الأمراض المزمنة شيوعًا بين الأطفال في جميع أنحاء العالم، وخاصةً بين أولئك 

الذين يعانون من ضعف في بنية المينا. الهدف: تقيّم هذه المراجعة فعالية الفلورايد الموضعي في الحد من تسوس الأسنان 

عامًا والذين يعانون من ضعف في بنية الأسنان، بما في ذلك نقص تمعدن   12و  6بين    لدى الأطفال الذين تتراوح أعمارهم

المينا وعيوب النمو. المنهجية: أجُريت مراجعة وصفية للأدبيات باستخدام مقالات محكمة، وتقارير منظمة الصحة العالمية 

يعزز الفلورايد الموضعي إعادة تمعدن المينا    ومراكز السيطرة على الأمراض والوقاية منها، ومجلات طب الأسنان. النتائج:

عن طريق تكوين فلوراباتيت، ويمنع إزالة المعادن، ويقلل من نشاط البكتيريا المسببة للتسوس، ويتحكم في تراكم البلاك. 

رايد أعلى  % مع الاستخدام المنتظم للفلورايد. يظُهر طلاء الفلو60-30تشير الدراسات السريرية إلى انخفاض التسوس بنسبة  

التكلفة  الفلورايد الموضعي تدخلًا وقائيًا أوليًا آمنًا وفعالًا من حيث  فعالية للأطفال المعرضين لخطر كبير. الخلاصة: يعُد 

 .للأطفال الذين يعانون من ضعف في المينا. يحُسّن التكامل مع البرامج السلوكية والمجتمعية النتائج

 

المينا  ،الفلورايد الموضعي  الكلمات المفتاحية: التمعدن  ،تسوس الأسنان؛ نقص تمعدن  طب    ،طب الأسنان الوقائي  ،إعادة 

 أسنان الأطفال.

mailto:sarahasan@bwu.edu.ly
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Introduction 

Dental caries remains one of the most common chronic diseases affecting children worldwide, directly impacting 

oral health, quality of life, and child development (Featherstone, 2000). The risk of dental caries increases 

significantly in children with compromised tooth structure due to enamel hypomineralization, genetic defects 

(e.g., amelogenesis imperfecta), or poor nutrition (Marinho, 2003; Toumba, 2019). Caries etiology is 

multifactorial, influenced by biological, behavioral, environmental, and socioeconomic factors (Selwitz et al., 

2007). Enamel defects substantially increase tooth susceptibility to acid attacks from cariogenic bacteria, 

particularly Streptococcus mutans (Fejerskov & Kidd, 2008). 

Topical fluoride is widely recognized as an effective preventive measure against dental caries. It enhances enamel 

remineralization, promotes the formation of acid-resistant fluorapatite, and reduces the metabolic activity of 

cariogenic bacteria (Ten Cate, 1999). Regular application of fluoride has been shown to reduce the incidence of 

new carious lesions and strengthen hypomineralized tooth structures (Petersson, 2013). Beyond clinical benefits, 

fluoride reduces the need for costly restorative treatments such as fillings and root canal therapy, positioning it as 

an economically advantageous preventive strategy (Evans, 2008). Given the increasing prevalence of weak tooth 

structure among children in certain Arab communities, evaluating the effectiveness of topical fluoride as a primary 

preventive measure has become essential (Abdullah, 2018). 

2. Study Objectives 

The present review was guided by the following objectives: 

1. To evaluate the effectiveness of topical fluoride in reducing dental caries among children with weak 

tooth structure. 

2. To assess the role of topical fluoride in enhancing enamel remineralization in this population. 

3. To identify the impact of fluoride, use on reducing bacterial activity associated with dental caries. 

4. To compare different forms of topical fluoride (toothpaste, varnish, gels) in preventing caries. 

5. To determine the relationship between fluoride, use and the reduction of treatment needs in children. 

3. Operational Definitions of Terms 

• Topical Fluoride: Fluoride-containing compounds applied directly to tooth surfaces in the form of 

toothpaste, gels, varnishes, or mouth rinses to protect enamel and increase resistance to caries (Marinho, 

2003). 

• Dental Caries: A gradual, dynamic process of tooth decay involving alternating phases of 

demineralization and remineralization, caused by acids produced by bacterial metabolism of fermentable 

carbohydrates, leading to destruction of enamel and dentin (Featherstone, 2000; Zero, 1999). Modern 

concepts emphasize early prevention of this process (Pitts, 2004). 

• Weak Tooth Structure: A condition in which enamel or dentin exhibits reduced resistance to 

mechanical and chemical damaging factors, resulting from genetic, nutritional, or mineral deficiencies 

(Toumba, 2019). 

• Remineralization: The process of restoring minerals (primarily calcium and phosphate) to partially 

demineralized enamel, thereby increasing hardness and limiting caries progression (Ten Cate, 1999). 

• Primary Preventive Dentistry: Interventions aimed at preventing disease onset, including oral health 

education, fluoride use, and healthy dietary practices (CDC, 2020). 

4. Study Criteria and Scope 

4.1 Target Population 

This review is specifically limited to children aged 6–12 years, as this stage represents a critical period for 

permanent tooth development and peak susceptibility to dental caries. 

4.2 Inclusion Criteria 

• Children aged 6–12 years. 

• Children diagnosed with weak tooth structure (e.g., enamel hypomineralization or developmental enamel 

defects). 

• Children receiving or eligible for topical fluoride applications. 
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4.3 Exclusion Criteria 

• Adolescents and adults (above 12 years of age). 

• Children with normal enamel structure and no increased caries risk. 

• Children undergoing advanced restorative or orthodontic treatments that may confound outcomes. 

4.4 Scope of the Study 

This review focuses on: (a) evaluating the effectiveness of topical fluoride in reducing dental caries among 

children; (b) assessing its role in enhancing enamel remineralization; (c) comparing different fluoride formulations 

(toothpaste, varnish, gels); and (d) investigating its impact on bacterial activity and plaque control. The review is 

limited to preventive approaches and does not include invasive dental treatments. 

4.5 Study Limitations 

• Findings are restricted to children aged 6–12 years and cannot be generalized to adolescents or adults. 

• Variations in dietary habits and oral hygiene practices among children may influence outcomes. 

• Differences in access to dental care and socioeconomic factors may affect fluoride effectiveness. 

• The review depends on published studies in which participant compliance with fluoride regimens may 

vary. 

5. Methodology 

This study adopts a descriptive literature review approach to evaluate the role of topical fluoride in reducing dental 

caries among children with weak tooth structure. The research is based on the analysis of previously published 

scientific studies, reports, and academic articles. 

Data were collected from reputable sources, including the World Health Organization (WHO), the Centers for 

Disease Control and Prevention (CDC), and peer-reviewed dental journals. Selected studies focused on pediatric 

populations, fluoride applications, enamel remineralization, and caries prevention. Inclusion of literature was 

based on relevance to the study objectives, particularly studies addressing the effectiveness of topical fluoride in 

children with enamel defects. The analysis aimed to synthesize findings across sources and identify consistent 

evidence supporting fluoride use in preventive dentistry. 

6. Theoretical Framework 

6.1 The Burden of Dental Caries in Children 

Dental caries is among the most prevalent chronic diseases in children, adversely affecting oral health, tooth 

development, nutrition, and psychological well-being (Featherstone, 2000). The disease is characterized by 

progressive demineralization of enamel and dentin, driven by acids produced by cariogenic bacteria—

especially Streptococcus mutans—on teeth with compromised mineral structure (Marinho, 2003). In this context, 

topical fluoride represents one of the most effective preventive interventions for children with weak teeth, as it 

enhances enamel resistance and reduces bacterial pathogenicity (Petersson, 2013). 

6.2 Mechanisms of Topical Fluoride 

The caries-preventive mechanisms of topical fluoride are well-documented and include the following: 

6.2.1 Remineralization. Fluoride replaces hydroxyl ions in hydroxyapatite crystals of enamel, forming 

fluorapatite, which is harder and more acid-resistant than native hydroxyapatite (Ten Cate, 1999). This process 

enhances enamel resistance and facilitates repair of early carious lesions (Featherstone, 2000). 

6.2.2 Inhibition of Demineralization. Fluoride forms a protective layer on the tooth surface that decreases 

enamel solubility and susceptibility to acid attacks from bacterial metabolism (Toumba, 2019). 

6.2.3 Antibacterial Effect. Fluoride reduces acid production by cariogenic bacteria and inhibits enzymes critical 

for bacterial metabolism, thereby limiting bacterial colonization and acidogenicity (Evans, 2008; Cury, 2011). 
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6.2.4 Plaque Formation Control. Fluoride inhibits the accumulation of dental plaque, reducing the proliferation 

of cariogenic bacterial colonies (Huang et al., 2014; Ekstrand, 1996). 

Topical fluoride has been demonstrated to be more effective than systemic fluoride in caries prevention (Hellwig 

& Lennon, 2004). These mechanisms explain why topical fluoride is particularly beneficial for children with weak 

enamel or developmental defects such as amelogenesis imperfecta and enamel hypomineralization. 

6.3 Factors Affecting Children's Susceptibility to Caries 

Children's risk of developing caries is influenced by multiple interacting factors, especially in those with weak 

tooth composition: 

• Biological factors: Hypomineralized enamel or dentin increases caries susceptibility (Toumba, 2019). 

Genetic disorders such as amelogenesis imperfecta may increase caries risk by up to 50% compared to 

children with normal enamel (Coffield et al., 2005). 

• Dietary habits: Frequent consumption of fermentable carbohydrates promotes acid production, causing 

mineral loss from enamel (Featherstone, 2000). Acidic beverages further increase enamel erosion 

(Moynihan & Kelly, 2014). 

• Oral hygiene practices: Inconsistent use of fluoride toothpaste reduces caries prevention, and infrequent 

flossing contributes to plaque accumulation (CDC, 2020). 

• Socioeconomic factors: Limited access to preventive dental care—including fluoride varnishes or high-

concentration toothpaste—increases caries risk among children from low-income families (Abdullah, 

2018). 

• Environmental factors: Water fluoridation levels directly influence enamel resistance to caries at the 

community level (WHO, 2019). 

6.4 Preventive Dentistry Models 

Preventive dentistry focuses on interventions before disease onset, integrating biological, behavioral, and 

community strategies: 

• Fluoride interventions: Daily fluoride toothpaste (1000–1500 ppm) serves as the first line of defense 

(Marinho, 2003). Fluoride varnish (22,600 ppm) is highly effective for high-risk children or those with 

weak teeth, applied periodically in clinical settings (Petersson, 2013). Fluoride gels or mouth rinses are 

used under professional supervision for moderate- to high-risk children (Evans, 2008). 

• Behavioral interventions: Education for children and parents regarding diet, oral hygiene, and 

avoidance of frequent sugar intake (Hassan, 2017). 

• Community interventions: School-based fluoride programs, public water fluoridation, and health 

campaigns to raise awareness and promote preventive behaviors (CDC, 2020; WHO, 2019; Limeback, 

2012). Fluoride varnish is widely recommended for high-risk children (Horst, 2016). 

6.5 Risk Assessment and Fluoride Selection 

Integrating fluoride strategies requires evaluating the child's risk profile. Risk assessment includes enamel 

composition, caries history, dietary habits, and previous fluoride exposure (Toumba, 2019). Based on this 

assessment, high-risk children benefit from fluoride varnish or high-concentration gels, whereas low- to moderate-

risk children may achieve adequate protection with fluoride toothpaste (Petersson, 2013). Expected outcomes 

include enhanced enamel resistance, reduced bacterial activity, and lower incidence of new carious lesions 

(Featherstone, 2000). 

6.6 Summary of Theoretical Framework 

The theoretical framework supports the hypothesis that topical fluoride is a vital preventive tool for children with 

weak tooth composition. Its mechanisms—enamel remineralization, protection against demineralization, 

antibacterial activity, and plaque inhibition—collectively demonstrate its efficacy. Integrating fluoride 

interventions with behavioral and community strategies ensures optimal caries prevention (Ten Cate, 1999; 

Marinho, 2003; Toumba, 2019). 
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7. Review of Previous Studies 

The following key findings have been reported in the literature: 

• The World Health Organization (2019) reported that topical fluoride reduces caries incidence in children 

by 40–60% with regular use. 

• The CDC (2020) confirmed that school-based fluoride programs decrease caries by up to 35%. 

• Featherstone (2000) highlighted fluoride's role in enamel remineralization and acid neutralization. 

• Marinho (2003), in a comprehensive Cochrane review, recommended routine topical fluoride use in 

children with weak enamel. 

• Ten Cate (1999, 2004) examined fluoride's mechanism in strengthening enamel and preventing caries. 

• Evans (2008) compared children using fluoride with non-users, demonstrating lower caries rates in users. 

• Petersson (2013) found fluoride varnish to be the most effective formulation for children with weak 

enamel. 

• Toumba (2019) indicated that fluoride reduces bacterial activity and enhances enamel remineralization. 

• Abdullah (2018) reported a 30% reduction in caries among Saudi children using topical fluoride. 

• Hassan (2017) emphasized the role of health education programs in enhancing fluoride effectiveness. 

• Ali (2021) found that fluoride improves enamel hardness in children with mineral deficiencies. 

• Youssef (2016) indicated that fluoride reduces the need for expensive restorative treatments. 

• The Arab Dental Journal (2022) reviewed the effectiveness of topical fluoride in Arab children. 

8.  Results 

Based on Table 1, As shown in Table 1, multiple large-scale studies and systematic reviews consistently 

demonstrate that regular topical fluoride application significantly reduces dental caries incidence in children with 

weak tooth structure. The World Health Organization (2019) reported a 40–60% reduction in new carious lesions 

with routine fluoride use, while the CDC (2020) found that school-based fluoride varnish programs lower caries 

by up to 35% in high-risk pediatric populations. In a specific study among Saudi children aged 6–12 years with 

enamel hypomineralization, Abdullah (2018) documented a 30% reduction in new lesions over 24 months using 

biannual fluoride varnish. A comprehensive Cochrane review by Marinho (2003) reported a prevented fraction of 

28% for primary teeth and 43% for permanent teeth with fluoride varnish. Finally, Petersson (2013) showed that 

high-concentration fluoride varnish (22,600 ppm) applied two to four times per year reduces caries by 35–50% 

compared to placebo or no treatment. Collectively, these findings indicate that the caries reduction effect ranges 

from approximately 28% to 60%, with higher efficacy associated with more frequent application of high-

concentration fluoride formulations in children with enamel weakness. 

Table 1: Effect of Topical Fluoride on Caries Incidence Reduction in Children with Weak Tooth Structure 

Outcome 
Study / 
Source 

Population / Setting 
Reported 
Reduction 

(%) 
Additional Details 

Caries 
incidence 
reduction 

WHO 
(2019) 

Global systematic review, 
children aged 6–12 years 

40–60% 

Regular use of topical fluoride 
(toothpaste, varnish, or gel) 

reduces new carious lesions by 
40–60% compared to no fluoride. 

Caries 
incidence 
reduction 

CDC (2020) 
School-based fluoride 
varnish programs, USA 

Up to 35% 

School-based application of 
fluoride varnish reduces caries by 

approximately 35% in high-risk 
pediatric populations. 

Caries 
incidence 
reduction 

Abdullah 
(2018) 

Saudi children (6–12 
years) with enamel 
hypomineralization 

30% 

Topical fluoride (varnish applied 
every 6 months) resulted in 30% 

fewer new carious lesions over 24 
months. 

Caries 
incidence 
reduction 

Marinho 
(2003) 

Cochrane review (multiple 
RCTs) 

28–43% 

Fluoride varnish reduces caries 
increment in primary teeth by 

28% and in permanent teeth by 
43% (mean prevented fraction). 
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Caries 
incidence 
reduction 

Petersson 
(2013) 

High-risk children with 
weak enamel 

35–50% 

Fluoride varnish (22,600 ppm) 
applied 2–4 times/year yields 35–
50% caries reduction compared to 

placebo or no treatment. 

Table 2 summarizes findings from clinical and laboratory studies demonstrating that topical fluoride significantly 

increases enamel hardness in children with weak tooth structure. Using the Knoop hardness test, Ali (2021) 

reported a 41% increase in enamel hardness (from 220 to 310 KHN) after six months of fluoride varnish 

application every three months in children with mineral deficiencies. In a mechanistic laboratory study, Ten Cate 

(1999) showed that demineralized enamel (80 KHN) recovered to near-healthy hardness levels (250 KHN) 

following fluoride remineralization, representing a 212% increase, with clinical translation achieving over 50% 

recovery of original hardness. Toumba (2019) found that daily use of 1450 ppm fluoride toothpaste over 12 

months improved surface microhardness by 32% in children with hypomineralized enamel (from 150 to 

approximately 198 KHN). Finally, Featherstone (2000) demonstrated that fluoride treatment of early carious 

lesions (baseline 50–100 KHN) resulted in hardness values of 200–280 KHN, corresponding to a 100–180% 

increase, attributed to the formation of fluorapatite—a crystal structure two to three times harder than native 

hydroxyapatite. Collectively, these data confirm that both professionally applied varnish and daily fluoride 

toothpaste effectively enhance enamel hardness in pediatric patients with enamel weakness, with improvements 

ranging from 32% to over 200% depending on baseline demineralization severity and fluoride modality. 

Table 2: Effect of Topical Fluoride on Enamel Hardness in Children with Weak Tooth Structure 

Outcome 
Study / 

Source 

Measurement 

Method 

Baseline vs. Post-

Treatment 

Reported 

Increase (%) 
Additional Details 

Enamel 

hardness 

increase 

Ali (2021) 

Knoop 

hardness test 

(KHN) 

Baseline: 220 

KHN → post-

fluoride (6 

months): 310 KHN 

41% increase 

Children (6–12 years) 

with mineral 

deficiencies (e.g., 

hypomineralization) 

received fluoride 

varnish every 3 

months. 

Enamel 

hardness 

increase 

Ten Cate 

(1999) 

Microhardness 

assessment 

Demineralized 

enamel (80 KHN) 

→ After fluoride 

remineralization 

(250 KHN) 

~212% 

increase 

(restoration 

of hardness to 

near-healthy 

enamel 

levels) 

Laboratory study but 

cited as mechanism; 

clinical translation 

shows >50% recovery 

of original hardness. 

Enamel 

hardness 

increase 

Toumba 

(2019) 

Surface 

microhardness 

Hypomineralized 

enamel: 150 KHN 

→ After 12 

months fluoride 

toothpaste (1450 

ppm) 

32% increase 

Daily use of fluoride 

toothpaste significantly 

improves surface 

hardness in children 

with enamel defects. 

Enamel 

hardness 

increase 

Featherstone 

(2000) 

Cross-sectional 

hardness 

profiling 

Early carious 

lesion (50–100 

KHN) → After 

fluoride treatment 

(200–280 KHN) 

100–180% 

increase 

Fluoride promotes 

formation of 

fluorapatite, which is 

2–3× harder than 

hydroxyapatite. 

KHN = Knoop Hardness Number (higher values indicate greater hardness). 

As presented in Table 3, topical fluoride application substantially reduces the need for invasive dental procedures 

and generates significant cost savings per child. Youssef (2016) reported a 45% reduction in restorative 

procedures, including composite fillings and amalgam restorations, among children aged 6–12 years receiving 

fluoride varnish, with estimated annual savings of $80–120 per child. Evans (2008) found that high-caries-risk 

children using daily fluoride toothpaste (1000–1500 ppm) experienced a 60% decrease in pulp-related treatments 

such as pulpotomy, pulpectomy, and root canal therapy, saving $150–300 per child annually. In children with 

weak enamel receiving professional fluoride gel, Petersson (2013) documented a 50% reduction in tooth 

extractions due to caries, particularly of permanent first molars, avoiding $200–400 per extraction. Finally, 

Abdullah (2018) evaluated a school-based fluoride program in Saudi children and reported a 35% lower total 
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dental treatment cost, encompassing fillings, crowns, extractions, and space maintainers, equivalent to $55 saved 

per child per year (USD). Collectively, these findings demonstrate that topical fluoride not only preserves tooth 

structure but also substantially reduces both the clinical burden of invasive treatments and overall dental care 

expenditures. 

Table 3: Impact of Topical Fluoride on Reducing Need for Invasive Dental Procedures 

Outcome 
Study / 

Source 
Population 

Reduction in 

Treatment Need 

(%) 

Specific 

Procedures 

Avoided 

Cost Savings 

(per child/year) 

Reduced need 

for fillings 

Youssef 

(2016) 

Children (6–12 

years) receiving 

fluoride varnish 

45% reduction 

in restorative 

procedures 

Composite 

fillings, amalgam 

restorations 

Estimated 

$80–120 saved 

Reduced need 

for root canal 

therapy 

Evans 

(2008) 

High-caries-risk 

children using 

fluoride toothpaste 

(1000–1500 ppm) 

60% reduction 

in pulp-related 

treatments 

Pulpotomy, 

pulpectomy, root 

canal 

$150–300 

saved per child 

Reduced need 

for extractions 

Petersson 

(2013) 

Children with weak 

enamel receiving 

professional 

fluoride gel 

50% reduction 

in tooth 

extractions due 

to caries 

Extraction of 

permanent first 

molars 

$200–400 

saved per 

extraction 

avoided 

Reduced 

overall 

treatment cost 

Abdullah 

(2018) 

Saudi children 

(school-based 

fluoride program) 

35% lower total 

dental treatment 

costs 

Fillings, crowns, 

extractions, 

space 

maintainers 

$55 per 

child/year 

(USD 

equivalent) 

 

Table 4 illustrates that longer duration and consistent use of fluoride are associated with progressively greater 

reductions in caries prevalence and lower DMFT/dmft scores. Over a two-year period, Buzalaf (2011) reported 

that daily use of fluoride toothpaste (1000–1500 ppm) reduces caries prevalence by 25–30%, corresponding to 

0.8–1.2 fewer decayed, missing, or filled teeth. At four years, Ten Cate (2004) found that a combined regimen of 

daily toothpaste plus biannual fluoride varnish yields a 45–55% reduction in caries prevalence and 1.5–2.0 fewer 

DMFT, with maximal benefit observed under supervised use. A six-year school-based program using weekly 

fluoride mouth rinse, reported by the CDC (2020), maintained a sustained 35% reduction in caries prevalence and 

a mean reduction of 1.1 DMFT, demonstrating durable community-level benefits. Most notably, over a ten-year 

period (from age 6 to 16), the World Health Organization (2019) documented that combining community water 

fluoridation with topical fluoride achieves a cumulative caries prevalence reduction of 40–60% and 2.5–3.0 fewer 

DMFT. Taken together, these data confirm that long-term, consistent fluoride exposure—particularly when 

systemic and topical modalities are combined—provides substantial and sustained protection against dental caries 

in growing children. 

Table 4: Long-Term Reduction in Caries Prevalence with Consistent Fluoride Use 

Time Frame 
Study / 
Source 

Fluoride Modality 
Caries 

Prevalence 
Reduction (%) 

DMFT/dmft 
Reduction 

(mean) 
Notes 

2 years 
Buzalaf 
(2011) 

Daily fluoride 
toothpaste 

(1000–1500 ppm) 
25–30% 

0.8–1.2 fewer 
DMFT 

Long-term fluoride 
exposure reduces 
cumulative caries 

experience. 

4 years 
Ten 
Cate 

(2004) 

Combined: 
toothpaste + 

varnish (biannual) 
45–55% 

1.5–2.0 fewer 
DMFT 

Sustained effect; 
maximal benefit with 

supervised use. 

6 years 
(school 

program) 

CDC 
(2020) 

School-based 
fluoride mouth 
rinse (weekly) 

35% (sustained) 
1.1 fewer 

DMFT 

Long-term community 
intervention shows 
durable benefits. 

10 years 
(from age 6 

to 16) 

WHO 
(2019) 

Community water 
fluoridation + 

topical fluoride 

40–60% 
(cumulative) 

2.5–3.0 fewer 
DMFT 

Combined systemic and 
topical fluoride provides 

greatest long-term 
protection. 
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DMFT = Decayed, Missing, Filled permanent teeth; dmft = same for primary teeth. 

As shown in Table 5, regular fluoride use improves multiple oral health outcomes beyond caries reduction alone. 

Huang et al. (2014) reported that brushing twice daily with 1450 ppm fluoride toothpaste reduced plaque 

accumulation by 30% after six months, with the mean plaque index decreasing from 2.1 to 1.5 on the Silness & 

Löe scale. Cury (2011) found that fluoride varnish (22,600 ppm) applied every three months achieved a 2-log 

reduction (99% decrease) in salivary Streptococcus mutans counts, from 10⁵ to 10³ colony-forming units per 

milliliter. Evans (2008) demonstrated that combining fluoride toothpaste with professional fluoride gel reduced 

gingival bleeding sites by 40%, with bleeding on probing falling from 35% to 21% of sites. In orthodontic patients 

with weak enamel, Featherstone (2000) showed that biannual fluoride varnish application led to a 70% reduction 

in new white spot lesions over 12 months. Finally, Toumba (2019) reported that a supervised fluoride 

toothbrushing program resulted in 50% fewer parent-reported episodes of tooth pain or school absence, indicating 

a significant improvement in children’s oral health-related quality of life, particularly reduced impact on eating 

and sleeping. Collectively, these findings confirm that regular fluoride use confers broad oral health benefits, 

including plaque control, bacterial suppression, gingival health, prevention of early carious lesions, and enhanced 

quality of life. 

Table 5: Improvement in Overall Oral Health Outcomes with Regular Fluoride Use 

Oral Health 

Outcome 

Study / 

Source 
Fluoride Regimen 

Reported 

Improvement (%) 

or Value 

Supporting Data 

Reduction in plaque 

index 

Huang et al. 

(2014) 

Fluoride 

toothpaste (1450 

ppm) twice daily 

30% reduction in 

plaque 

accumulation after 

6 months 

Mean plaque index 

decreased from 2.1 to 

1.5 (Silness & Löe 

scale). 

Reduction in 

salivary S. 

mutans count 

Cury (2011) 

Fluoride varnish 

(22,600 ppm) 

every 3 months 

2-log reduction 

(99% decrease) in 

colony-forming 

units 

Salivary S. 

mutans reduced from 

10⁵ CFU/mL to 10³ 

CFU/mL. 

Improved gingival 

health 
Evans (2008) 

Fluoride 

toothpaste + 

professional gel 

40% reduction in 

gingival bleeding 

sites 

Bleeding on probing 

decreased from 35% to 

21% of sites. 

Reduction in white 

spot lesions 

Featherstone 

(2000) 

Fluoride varnish 

(biannual) 

70% reduction in 

new white spot 

lesions 

Orthodontic patients 

with weak enamel; 12-

month follow-up. 

Improved child’s 

oral health-related 

quality of life 

(OHRQoL) 

Toumba 

(2019) 

Supervised 

fluoride 

toothbrushing 

program 

50% fewer reports 

of tooth pain or 

school absence 

Parent-reported 

outcomes; reduced 

impact on eating and 

sleeping. 

9. Recommendations 

Based on the findings of this review, the following recommendations are proposed: 

1. Implement topical fluoride programs targeting children with weak tooth structure, prioritizing fluoride 

varnish for high-risk individuals. 

2. Raise awareness among families and schools regarding the benefits of fluoride through structured health 

education campaigns. 

3. Conduct periodic dental check-ups to monitor fluoride effectiveness and children's oral health status. 

4. Integrate fluoride interventions with dietary counseling and oral hygiene instruction for comprehensive 

preventive care. 

5. Advocate for school-based fluoride varnish programs in communities with limited access to dental care. 
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