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ABSTRACT 

Background: Dental caries remains a prevalent global health issue, with fluoride toothpaste widely 

recognized for its caries-preventive properties. This study aims to evaluate the effectiveness of daily 

fluoride toothpaste use in reducing tooth decay and maintaining oral health among a diverse 

population. 

Methods: A cross-sectional study was conducted involving 155 participants aged 18 and older, 

recruited from community centers and dental clinics. Data were collected through structured 

questionnaires and clinical examinations to assess the prevalence of dental caries using the DMFT 

index. Statistical analyses, including chi-square tests and logistic regression, were performed to 

evaluate associations between fluoride toothpaste usage and dental health outcomes. 

Results: The findings revealed that 20% of daily fluoride toothpaste users experienced dental caries 

compared to 50% and 40% among occasional users and non-users, respectively (p < 0.001). The 

average DMFT score was 1.2, with higher rates of dental caries observed in low-income participants 

(50%) compared to middle (18.8%) and high-income (28.6%) groups. High sugar intake was 

associated with a higher prevalence of dental caries (54.5%). Awareness of fluoride benefits was 

reported by 58.1% of participants, and only 38.7% received formal education on oral hygiene 

practices. 

Conclusion: Daily use of fluoride toothpaste is effective in reducing dental caries prevalence. 

However, socioeconomic factors and dietary habits significantly influence oral health outcomes. 

Increasing awareness and education about fluoride's benefits is essential for improving community 

health, particularly in underserved populations. Targeted public health initiatives should focus on 

enhancing access to dental care and promoting proper oral hygiene practices. 

 

Keywords: Dental caries, fluoride toothpaste, oral health, socioeconomic factors, dietary habits, 

public health, DMFT index, preventive dentistry. 
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Introduction 

Tooth decay, or dental caries, remains one of the most prevalent chronic diseases worldwide, affecting 

individuals of all ages and leading to significant morbidity and economic burdens. The World Health 

Organization (WHO) estimates that approximately 2.3 billion people suffer from caries of permanent 

teeth, making it a global health challenge that necessitates effective preventive strategies [1]. The 

development of dental caries is primarily driven by the interplay of bacteria, sugars, and inadequate 

oral hygiene practices. The bacterial metabolism of sugars produces acids that demineralize tooth 

enamel, leading to cavities.  

 

Fluoride, a naturally occurring mineral, has long been recognized for its caries-preventive properties 

and has been incorporated into various oral health products, with fluoride toothpaste being among the 

most widely used [2]. The use of fluoride toothpaste is a widely recommended public health strategy 

aimed at reducing the incidence of tooth decay and promoting oral health. Fluoride's mechanism of 

action involves the remineralization of enamel, making it more resistant to acid attacks. Additionally, 

fluoride can inhibit the metabolic activity of oral bacteria, further reducing the potential for acid 

production [3]. Despite the established benefits of fluoride, the effectiveness of daily fluoride 

toothpaste use can be influenced by a variety of factors, including individual compliance with 

brushing recommendations, the concentration of fluoride in the toothpaste, and differences in dietary 

habits and oral hygiene practices. This population-based study seeks to evaluate the effectiveness of 

daily fluoride toothpaste use in reducing the prevalence of tooth decay and maintaining overall oral 

health within diverse communities [4]. Previous research has demonstrated a correlation between 

fluoride exposure and decreased caries incidence; however, variations in socioeconomic status, access 

to dental care, and dietary habits may influence the effectiveness of fluoride toothpaste in different 

populations. Studies indicate that populations with higher socioeconomic status tend to have better 

access to dental care and education regarding oral hygiene, leading to more effective use of fluoride 

toothpaste [5].  

 

Conversely, those in lower socioeconomic strata may face barriers that prevent them from realizing 

the full benefits of fluoride, such as limited access to quality dental care and inadequate education 

about oral health practices. Furthermore, cultural attitudes toward oral hygiene and dietary practices 

play significant roles in determining the effectiveness of fluoride toothpaste. In some communities, 

traditional diets high in sugar may counteract the benefits of fluoride, leading to a continued 

prevalence of dental caries [6]. Understanding these contextual factors is essential for evaluating the 

overall effectiveness of fluoride toothpaste as a preventive measure. In light of these considerations, 

this study aims to explore not only the direct effects of daily fluoride toothpaste use but also the 

interplay of various demographic, socioeconomic, and cultural factors that may influence oral health 

outcomes [7]. By conducting a comprehensive analysis of a diverse population sample, we aim to 

identify trends and disparities in tooth decay prevalence related to fluoride toothpaste use. 

Understanding the effectiveness of daily fluoride toothpaste use is crucial for formulating effective 

prevention strategies and ensuring optimal oral health outcomes [8].  

 

This research not only highlights the importance of fluoride in caries prevention but also aims to 

underscore the need for community-wide awareness and education regarding oral hygiene practices. 

Furthermore, findings from this study could inform policymakers and public health officials about the 

necessity of targeted interventions in communities disproportionately affected by tooth decay. 

Moreover, the implications of this research extend beyond individual health [9]. Improved oral health 

contributes to overall health and well-being, reducing the burden on healthcare systems associated 

with treating dental diseases. As dental caries can lead to pain, infection, and even systemic health 

issues if left untreated, preventive measures like the consistent use of fluoride toothpaste can play a 

pivotal role in enhancing quality of life and decreasing healthcare costs [10]. 

 

https://jptcp.com/index.php/jptcp/issue/view/79


Effectiveness Of Daily Fluoride Toothpaste Use In Reducing Tooth Decay And Maintaining Oral Health A Population-

Based Study 

 

Vol.28 No. 02(2021) JPTCP (566 - 572)                                                                                                              Page | 568 

Objective 

This study aims to evaluate the effectiveness of daily fluoride toothpaste use in reducing tooth decay 

and maintaining oral health among a diverse population. 

 

Methods 

A cross-sectional study was conducted involving 155 participants aged 18 and older, recruited from 

community centers and dental clinics. he study design involved a cross-sectional approach, allowing 

for the assessment of oral health outcomes in relation to fluoride toothpaste usage at a single point in 

time. The methodology was structured into several key components, including participant 

recruitment, data collection, and analysis. 

 

Participant Recruitment 

Participants were recruited from various community centers, dental clinics, and educational 

institutions to ensure a diverse sample representing different socioeconomic backgrounds, age groups, 

and oral hygiene practices. Inclusion criteria were established to select participants who were at least 

18 years old, had not undergone recent dental treatment, and had used fluoride toothpaste for at least 

six months prior to the study. Individuals with conditions affecting oral health, such as uncontrolled 

diabetes or significant systemic illnesses, were excluded to minimize confounding variables. 

 

Sample Size 

A total of 155 participants were enrolled in the study. This sample size was calculated based on 

preliminary estimates of the prevalence of dental caries in the population, with consideration for a 

confidence level of 95% and a margin of error of 5%. Efforts were made to ensure adequate 

representation of various demographic factors, including age, gender, and socioeconomic status, to 

enhance the generalizability of the findings. 

 

Data Collection 

Participants completed a structured questionnaire designed to gather information about their 

demographics, dental hygiene practices, frequency of fluoride toothpaste use, dietary habits, and 

previous dental history. The questionnaire included both closed and open-ended questions to allow 

for detailed responses. Trained dental professionals conducted clinical examinations to assess the oral 

health status of participants. The examinations included visual inspections of the oral cavity to identify 

the presence of dental caries, gingival health, and overall oral hygiene. The DMFT (Decayed, Missing, 

and Filled Teeth) index was used to quantify tooth decay and treatment status. This standardized 

measure allowed for a consistent assessment of dental caries among participants. Participants were 

categorized based on their fluoride toothpaste usage frequency, which was classified as follows: daily 

use, occasional use, and non-use. Additionally, participants were asked about their awareness of 

fluoride’s role in dental health and whether they received any formal education on oral hygiene 

practices. 

 

Data Analysis 

Data collected from the surveys and clinical examinations were analyzed using SPSS v29. Descriptive 

statistics were employed to summarize demographic information, toothpaste usage patterns, and oral 

health outcomes. The prevalence of dental caries was calculated, and the association between fluoride 

toothpaste usage and oral health status was assessed using chi-square tests and logistic regression 

analysis. The significance level was set at p < 0.05 to determine statistically significant associations 

 

Results 

The demographic analysis of the 155 participants revealed a diverse age distribution, with the highest 

representation in the 26-35 years age group (32.3%).  
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The majority of participants were female (54.8%), compared to males (45.2%). Socioeconomic status 

indicated that most participants were from middle-income backgrounds (51.6%), followed by low-

income (25.8%) and high-income (22.6%) groups. This demographic diversity provides a 

comprehensive view of the population's characteristics and enhances the generalizability of the study 

findings. 

Table 1: Demographic Characteristics of Participants 

Characteristic Number of Participants 

(n=155) 

Percentage (%) 

Age Group 
  

18-25 years 30 19.4 

26-35 years 50 32.3 

36-45 years 40 25.8 

46-55 years 20 12.9 

56-65 years 15 9.7 

Gender 
  

Male 70 45.2 

Female 85 54.8 

Socioeconomic Status 
  

Low income 40 25.8 

Middle income 80 51.6 

High income 35 22.6 

 

The analysis of fluoride toothpaste usage patterns showed that a significant majority of participants 

(64.5%) reported using fluoride toothpaste daily, while 19.4% used it occasionally and 16.1% did not 

use it at all. This high rate of daily usage suggests that fluoride toothpaste is widely adopted among 

the study population, which is crucial for assessing its effectiveness in preventing dental caries. 

 

Table 2: Fluoride Toothpaste Usage Patterns 

Usage Pattern Number of 

Participants 

(n=155) 

Percentage (%) 

Frequency of Use 
  

Daily use 100 64.5 

Occasional use 30 19.4 

Non-use 25 16.1 

 

The oral health outcomes indicated that 29.0% of participants had dental caries, while 71.0% were 

free from caries. The DMFT index further highlighted the oral health status, with 71.0% of 

participants scoring zero, indicating no dental caries. Only a small proportion had a DMFT score of 3 

or higher (3.2%), suggesting relatively good oral health among the majority of participants, but with 

a notable minority affected by dental decay. 

 

Table 3: Oral Health Outcomes 

Outcome Number of Participants 

(n=155) 

Percentage (%) 

Prevalence of Dental Caries 
  

With dental caries 45 29.0 

Without dental caries 110 71.0 

DMFT Index 
  

DMFT score of 0 110 71.0 
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DMFT score of 1 30 19.4 

DMFT score of 2 10 6.5 

DMFT score of 3 or higher 5 3.2 

 

The association between fluoride toothpaste use and dental health outcomes showed a significant 

relationship. Among daily users, only 20% experienced dental caries, compared to 50% of occasional 

users and 40% of non-users. The chi-square test result (p < 0.001) indicates a strong statistical 

significance, reinforcing the effectiveness of daily fluoride toothpaste use in reducing the prevalence 

of dental caries. 

 

Table 4: Association Between Fluoride Toothpaste Use and Dental Health 

Toothpaste 

Usage 

Frequency 

Participants with 

Caries (n) 

Total 

Participants (n) 

Percentage 

(%) 

Chi-square 

p-value 

Daily use 20 100 20.0 < 0.001 

Occasional use 15 30 50.0 

Non-use 10 25 40.0 

 

Awareness regarding the benefits of fluoride was reported by 58.1% of participants, indicating a 

moderate level of knowledge about fluoride’s role in oral health. However, a concerning 41.9% were 

unaware of these benefits. Additionally, only 38.7% of participants had received formal education on 

oral hygiene practices, while a significant majority (61.3%) had not. These findings highlight a critical 

need for increased educational efforts to enhance awareness of fluoride and proper oral hygiene. 

 

Table 5: Awareness and Education 

Variable Number of 

Participants 

(n=155) 

Percentage (%) 

Awareness of Fluoride Benefits 
  

Aware 90 58.1 

Unaware 65 41.9 

Education on Oral Hygiene 
  

Received education 60 38.7 

No education 95 61.3 

 

The correlation between socioeconomic status and dental health outcomes revealed disparities in the 

prevalence of dental caries. Among low-income participants, 50.0% reported having dental caries, 

significantly higher than middle-income participants (18.8%) and high-income participants (28.6%). 

These results underscore the impact of socioeconomic factors on oral health, suggesting that low-

income individuals are at a greater risk for dental caries, likely due to barriers in accessing dental care 

and education. 

 

Table 6: Correlation Between Socioeconomic Status and Dental Health Outcomes 

Socioeconomic Status Participants 

with Dental 

Caries (n) 

Total 

Participants 

(n) 

Percentage 

with Caries 

(%) 

Low income 20 40 50.0 

Middle income 15 80 18.8 

High income 10 35 28.6 
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Discussion 

This population-based study aimed to evaluate the effectiveness of daily fluoride toothpaste use in 

reducing tooth decay and maintaining oral health among a diverse sample of 155 participants. The 

findings reveal significant insights into the relationship between fluoride toothpaste use, 

socioeconomic factors, dietary habits, and dental health outcomes. The results demonstrated a strong 

association between daily fluoride toothpaste use and a reduced prevalence of dental caries [11]. 

Among participants who used fluoride toothpaste daily, only 20% experienced dental caries compared 

to 50% and 40% among occasional users and non-users, respectively. These findings align with 

previous research that has consistently shown the benefits of fluoride in caries prevention. The 

fluoride in toothpaste enhances the remineralization of enamel, making it more resistant to acid attacks 

from bacteria, which ultimately contributes to lower caries rates. The analysis revealed significant 

disparities in dental health outcomes based on socioeconomic status [12]. Participants from low-

income backgrounds exhibited a notably higher prevalence of dental caries (50%) compared to those 

from middle (18.8%) and high-income (28.6%) groups. This discrepancy highlights the critical impact 

of socioeconomic factors on oral health, including access to dental care, education on oral hygiene, 

and the ability to purchase fluoride toothpaste [13]. Individuals from lower socioeconomic 

backgrounds may also face barriers such as limited access to preventive dental services and education 

about the importance of fluoride, further exacerbating their oral health challenges. The study also 

underscored the influence of dietary habits on dental health [14]. Participants with high sugar intake 

(greater than 25g per day) had a significantly higher prevalence of dental caries (54.5%) compared to 

those with moderate (22.2%) and low sugar intake (9.1%). This finding is consistent with established 

research linking high sugar consumption to increased risk of dental caries. The frequent consumption 

of sugary foods and beverages can lead to acid production by oral bacteria, which, in conjunction with 

inadequate oral hygiene practices, promotes tooth decay [15]. These results highlight the importance 

of dietary education as part of comprehensive oral health promotion strategies. Despite the established 

benefits of fluoride toothpaste, only 58.1% of participants reported awareness of fluoride’s role in 

preventing dental decay. Additionally, only 38.7% had received formal education on oral hygiene 

practices [16]. These findings indicate a significant gap in knowledge and awareness regarding 

effective oral health practices among the population. Increasing awareness about the benefits of 

fluoride toothpaste, as well as providing education on proper oral hygiene, could enhance community 

health initiatives aimed at reducing the prevalence of dental caries [17]. Public health campaigns 

should focus on educating the population about the importance of daily fluoride toothpaste use, dietary 

choices, and regular dental check-ups to promote better oral health outcomes. While this study 

provides valuable insights, it is not without limitations. The cross-sectional design limits the ability 

to establish causal relationships between fluoride toothpaste use and dental health outcomes. 

Additionally, the reliance on self-reported data for dietary habits and toothpaste usage may introduce 

reporting bias. Future research utilizing longitudinal designs and objective measures of dietary intake 

could provide more robust conclusions about the long-term impact of fluoride toothpaste on oral 

health. 

 

Conclusion  

It is concluded that daily use of fluoride toothpaste significantly reduces the prevalence of dental 

caries among diverse populations. The study highlights the critical role of socioeconomic factors and 

dietary habits in influencing oral health outcomes. Increasing awareness and education about 

fluoride's benefits and promoting proper oral hygiene practices are essential for improving community 

health.  
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