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Abstract 

Background: Dental caries is the most common chronic childhood disease. In early childhood, it 

is associated with many negative factors such as pain, loss of teeth, and impaired growth. 

Fluoride varnish (FV) is a protective resin coating treatment that is reimbursable by most 

insurances and is recommended by the American Academy of Pediatrics (AAP), United States 

Preventative Services Task Force (USPSTF), and the American Dental Association (ADA) due 

to its high efficacy in preventing dental caries. FV is a low-cost treatment that can be easily 

applied in 1-2 minutes during a well-child visit in the primary care setting, where children are 

seen frequently by primary care providers in the first few years of life. 

Objectives: To educate pediatric primary care providers on FV treatment and increase their 

willingness to provide these treatments in clinical practice, therefore setting the foundation for 

FV implementation in the pediatric primary care setting. 

Methods: A one-time FV treatment educational session was given to pediatric primary care 

providers. A pre- and post-survey was provided to the providers to measure knowledge level and 

willingness to provide FV treatment before and after the educational session. 

Results: Results concluded that the pediatric primary care providers had and increased 

knowledge of FV treatments and were more willing to offer these treatments in their clinical 

practice at the 1-week post-education mark.  

Conclusions: Future research is needed to further assess the implications and outcomes of FV 

education and treatment implementation in the pediatric primary care setting. 

 

Keywords: fluoride varnish treatment, dental caries, chronic childhood disease 
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Introduction 

 Dental caries, otherwise known as tooth decay or cavities, is the most common chronic 

childhood disease in the United States (Clark et al., 2020). In fact, according to the 2011-2016 

National Health and Nutrition Examination Survey (United States Preventative Services Task 

Force et al., 2021), approximately 23% of children ages 2 to 5 years had dental caries in their 

primary teeth. Of these children, the prevalence of dental caries has been found to be higher in 

children of minority and low socioeconomic groups, with 33% of caries occurring in Mexican 

American children, 28% in non-Hispanic Black children, and 18% in non-Hispanic White 

children (United States Preventative Services Task Force et al., 2021). Furthermore, over half of 

the children in California will have experienced dental caries by the time they enter 

Kindergarten, reaching over 70% of children by 3rd grade (Department of Healthcare Services, 

n.d.).  

 Dental caries is an infectious disease that is caused by bacteria that has accumulated on 

the tooth’s surface (Clark et al., 2020). These bacteria produce acid after metabolizing 

carbohydrates, which then starts to dissolve tooth enamel (Clark et al., 2020). If this process 

continues without mitigation, it can progress all the way through the tooth and into the tooth 

pulp, resulting in pain and tooth loss (Clark et al., 2020). If left untreated, it can continue to 

progress even further and lead to local infections such as dental alveolar abscesses or facial 

cellulitis, systemic infection, and even death in rare cases (Clark et al., 2020). Dental caries is 

especially important to prevent in early childhood due to its association with pain, loss of teeth, 

impaired growth, decreased weight gain, negative effects on quality of life, and poor school 
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performance (Department of Healthcare Services, n.d.). Additionally, early childhood caries has 

been found to be the single greatest risk factor for the development of caries in the permanent 

dentition later in life (Clark et al., 2020). Dental caries also greatly affects the amount of school 

hours that a child misses due to dental-related illness, with numbers reaching 51 million school 

hours lost per year in the United States (Clark et al., 2020). This further translates into lost work 

hours in the adult caregiver of the child affected by dental disease (Clark et al., 2020). Prevention 

of dental caries and good oral health is a necessary part of overall health, as studies have 

demonstrated the many adverse effects of poor oral health on multiple chronic conditions, 

including diabetes control (Clark et al., 2020). 

 One way that dental caries can be prevented in early childhood is via fluoride varnish 

(FV) treatment in the pediatric primary care setting. FV is a protective resin coating that has been 

shown in the research to help prevent tooth decay, slow it down, or stop it from getting worse 

(Cabelen et al., 2022). It is made from fluoride, which is a mineral that can strengthen tooth 

enamel, or the outer coating on teeth (Department of Healthcare Services, n.d.). Fluoride’s three 

main mechanisms of action include promoting enamel remineralization, reducing enamel 

demineralization, and inhibiting bacterial metabolism and acid production (Clark et al., 2020). 

FV is a highly effective form of fluoride application due to its high concentration of fluoride and 

its ability to hold the fluoride close to the tooth’s surface for a longer period of time than other 

concentrated fluoride products such as fluoride toothpaste, foams, and gels (Department of 

Healthcare Services, n.d.). It has been shown to cut the risk of dental decay in half with just one 

application of the varnish treatment (Weintraub et al., 2006). Not only is FV well-supported in 

systematic review and meta-analysis studies as an effective way to prevent and treat dental 

disease, but it is also a low-cost treatment that is covered by Medi-Cal and most other insurances 
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and can be applied easily in only 1 to 2 minutes during a clinical visit (Department of Healthcare 

Services, n.d.). It has also been recommended by the Unites States Preventative Services Task 

Force (USPSTF) to be applied by primary care providers to the teeth of all infants and children 

starting at the age of primary tooth eruption as a grade B recommendation (United States 

Preventative Services Task Force et al., 2021). The American Academy of Pediatrics (AAP) has 

also recommended that FV in the primary care setting be applied at least once every 6 months for 

all children and every 3 months for children at high risk for caries, starting when the first tooth 

erupts until the establishment of a dental home (Clark et al., 2020). Similarly, the American 

Dental Association (ADA) has also recommended the application of FV at least every 6 months 

to both primary and permanent teeth of those at elevated caries risk (Weyant et al., 2013).  

 Over the recent years, FV treatment has been recognized as being an important treatment 

to provide young children in the primary care setting. This is because many children do not 

receive dental care at young ages and are seen by a medical provider an average of 9 times 

before they ever visit a dentist (Department of Healthcare Services, n.d.). Due to the USPSTF 

grade B recommendation for FV in the primary care setting, most insurances are covering this 

treatment and Medicaid is reimbursing for it in all 50 states (Department of Healthcare Services, 

n.d.). Therefore, pediatric primary care providers are in a unique position to influence the dental 

health of young children by providing this simple and effective treatment as a part of their 

routine patient care.  

 Based on the evidence outlined above, this pilot project was created to educate pediatric 

primary care providers on the effectiveness of FV treatment in preventing dental caries in young 

children when applied in the primary care setting. This evidence-based education project was 

carried out with the goal of educating providers on the subject matter of FV treatment, raising 



FLUORIDE VARNISH TREATMENT IN PEDIATRIC PRIMARY CARE 6 

awareness of recommendations on when to provide this treatment in the primary care setting, and 

increasing the willingness of these providers to implement this treatment into their clinical 

practice. The education for this project was carried out via a Zoom presentation at a Children’s 

Primary Care Medical Group (CPCMG) staff meeting. 

Methods 

Participants and Setting  

 For this evidence-based project, 25 pediatric primary care providers from the main 

campus of CPCMG in San Diego, California were invited to participate in the educational zoom 

presentation. Prior to initiating this educational presentation, Institutional Review Board (IRB) 

approval was obtained from the University of San Diego and a letter of approval was obtained 

from the CPCMG Director of Education.  

Data Collection 

 One week prior to the educational zoom presentation on FV treatment, a pre-survey was 

sent out to CPCMG providers via email. This survey consisted of 10 questions that aimed at 

assessing providers’ knowledge of dental caries and FV treatment, how often they currently 

referred children to a dentist, and their current willingness to provide FV treatment in their 

clinical practice. Of the 25 providers surveyed, 9 completed the pre-survey.  

 A Zoom educational presentation on FV treatment in the pediatric primary care setting 

was then conducted during a CPCMG staff meeting in which 9 providers attended. The 

educational PowerPoint zoom presentation was given over the course of approximately 15 

minutes. The presentation included information on what dental caries are and why they are 

important to treat in young children, what FV treatment is and how it works to prevent and treat 

dental caries, safety of FV treatment, how to apply the treatment in clinical practice, 



FLUORIDE VARNISH TREATMENT IN PEDIATRIC PRIMARY CARE 7 

recommendations from organizations such as the AAP and USPSTF regarding FV treatment in 

primary care, insurance coverage and reimbursement, and instructions to give families for after-

care of their children’s teeth post-FV treatment application.  

 One week following the educational presentation, the same 11-question survey was sent 

out as a post-survey to the 9 providers that attended the educational session and who had also 

completed the pre-survey. This was again carried out via email. Of the 9 providers surveyed, 3 

completed the post-survey. 

Data Analysis 

 Unfortunately, due to the low number of total survey participants, statistical analysis was 

unable to be carried out. However, the change in percentage of correct answers from pre- to post-

survey was analyzed. 

Results 

 Of the 9 providers that received the FV treatment education, 9 (100%) completed the pre-

education survey, and 3 (33%) completed the post-education survey. When analyzing the survey 

questions of the 3 providers that completed both the pre- and post-survey, a positive change was 

observed in all questions except for question 5, where no change was observed. Questions 1-4 

were answered by the 5-point Likert scale, with answer options ranging from ‘strongly disagree’ 

to ‘strongly agree’ (Table 1, Figure 2). Mean scores increased for questions 1-4 on the post-

survey scores. This indicates that after the 15-minute educational intervention, providers felt 

more strongly in agreement with their confidence in their knowledge of FV treatments, that FV 

treatments are important to children’s dental health, that they currently refer children to the 

dentist annually beginning at age 1, and that they are willing to offer FV treatment for children 

under 6 who are at risk for dental caries (Table 1, Figure 2). Questions 5-10 assessed provider’s 
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knowledge of FV treatment and recommendations (Table 1). When analyzing pre- and post-

survey results, no difference in percentage score was noted for question 5, which asked if dental 

caries is the most common chronic childhood disease (Figure 3). However, an increase in 

percentage of providers that answered correctly can be seen for questions 6-10 (Figure 3). This 

indicates that overall, providers were more likely to answer correctly on knowledge-based 

questions about FV treatment and recommendations after they received the 15-minute 

educational intervention. 

Discussion 

 Although only 3 pediatric primary care providers were able to answer both the pre- and 

post-educational survey, an increase in their overall knowledge of FV treatment and its 

recommendation guidelines was noted. An increase in provider’s confidence of their knowledge 

of FV treatments, that FV treatments are important to children’s dental health, and their 

willingness to provide FV treatments in their clinical practice were also noted. Overall, results 

indicated that the 15-minute educational intervention improved provider’s knowledge of FV 

treatments and their willingness to offer these treatments in clinic. 

Practice Implications 

 Implications from the results of this evidence-based project indicate that education on FV 

treatments and how they benefit children’s health may lead to higher willingness to provide these 

treatments in the pediatric primary care setting. This, in turn, could lead to decreased prevalence 

of dental caries in early childhood due to higher levels of prevention and adherence to dental 

care. Results from the pre-education survey also indicated that providers had lower knowledge of 

FV treatment benefits and the recommendations on when to provide FV treatments in the 
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pediatric primary care setting. These findings indicate that more widespread education on FV 

treatment and its benefits may be needed among pediatric primary care providers. 

Limitations 

 The most substantial limitation in this project was the small sample size. Although 25 

providers were originally sent the pre-education survey, only 9 responded. Of these 9 providers 

that filled out the pre-education survey and attended the educational zoom session, only 3 filled 

out the post-education survey. Due to this small sample size, statistical significance was not able 

to be analyzed.  

 Additionally, the survey used for pre- and post-education assessment was not a validated 

questionnaire. Thus, it is possible that some of the questions may have been confusing and may 

not have been as accurate in assessing provider’s true knowledge and feelings. 

Conclusion 

 Dental caries is the most common chronic childhood disease and affects about a fourth of 

children ages 2-5 years old. This disease process has found to have many negative effects on 

quality of life in young children, such as pain and impaired growth. FV is a low-cost, topical 

treatment that can be easily applied in the pediatric primary care clinic setting and has been 

shown in multiple research studies to be effective in reducing the risk of dental caries from 

occurring and preventing progression once the disease process has occurred. As this pilot study 

has demonstrated, a one-time educational session given to pediatric primary care providers 

resulted in an increased knowledge of how to prevent dental caries via FV treatment and an 

increased willingness to provide this treatment in the primary care setting. These findings 

implicate that education of more pediatric primary care providers could lead to a widespread 
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increase in knowledge of FV treatment and willingness to implement these treatments in clinic, 

which may lead to increased prevention of dental caries in early childhood. 
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Table 1 

Fluoride Varnish Pre/Post-Education Survey 

1. I feel confident in my knowledge of fluoride varnish treatments 

- Strongly agree 

- Agree 

- Neither agree or disagree 

- Disagree 

- Strongly disagree 

2. Fluoride varnish treatments are important to children’s dental health 

- Strongly agree 

- Agree 

- Neither agree nor disagree  

- Disagree  

- Strongly disagree 

3. I currently refer children to the dentist at least annually beginning at age one 

- Strongly agree 

- Agree 

- Neither agree or disagree 

- Disagree 

- Strongly disagree 

4. I am willing to offer fluoride varnish application for children under 6 who are at risk for 

dental caries 

- Strongly agree 

- Agree 

- Neither agree or disagree 

- Disagree 

- Strongly disagree 

5. Dental caries (tooth decay) is the most common chronic childhood disease 

- True 

- False 

6. Fluoride varnish is reimbursable for eligible children 

- True 

- False 

7. Fluoride varnish treatment only takes 1-2 minutes to apply 

- True 

- False 

8. Application of Fluoride Varnish treatments in the primary care setting is recommended 

by: 

- USPSTF 
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- AAP 

- American Dental Association (ADA) 

- All of the above 

- None of the above 

9. It is recommended to order Fluoride Varnish treatment in the pediatric primary care 

setting: 

- In eligible infants and children starting at the age of primary tooth eruption 

- In all infants and children starting at the age of primary tooth eruption 

- In eligible infants and children starting at the age of 1 year old 

- In all infants and children starting at the age of 1 year old 

10. In the primary care setting, fluoride varnish should be applied at least every __ months 

for children at high risk for caries? 

- 3 months 

- 6 months 

- 9 months 

- 12 months 
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Figure 1 
 
 Mean scores of pre-education and post-education survey questions 1-4 
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Figure 2 
 
Percentage correct scores of pre-education and post-education survey questions 5-10 
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