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Abstract 
     Dental caries is a dental and oral problem that still occurs a lot, based on The Global Burden 
Disease Study 2016 dental caries is still experienced by 3.58 billion people in the world. This can 
be prevented by doing fluoridation. Fluoridation can be done systemically or topically. Fluor varnish 
which is a form of topical fluoride can be an option as a caries prevention agent. This study aims to 
determine the effectiveness of using fluor varnish as a non-invasive method to prevent caries. This 
research has been carried out by scoping review method. Literature searches were conducted from 
several electronic databases such as PubMed, EBSCOhost and ScienceDirect. Screening 
guidelines were followed the PRISMA Extension for Scoping Reviews (PRISMA-ScR) guidelines. 
Inclusion and exclusion criteria determination in accordance to the Population, Concept, and 
Context (PCC) framework. A total of 16 articles were obtained at the end of the analysis according 
to the inclusion and exclusion criteria. A total of 13 articles stated that fluor varnish were effective in 
preventing caries, 2 articles stated that fluor varnish was not effective in preventing caries and 1 
article did not provide clear evidence. This study shows that fluoride varnish is effective in 
preventing caries. 
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 Introduction 
 

Dental caries is one of the most common 
preventable diseases, and is recognized as a 
major cause of oral pain and tooth loss. The 
presence of caries can hinder the achievement 
and maintenance of dental and oral health.The 
causes are multifactorial and can occur in all age 
groups. Dental caries causes local destruction of 
dental hard tissue due to acids formed through 
the fermentation of carbohydrates by bacteria. 
Caries is a chronic disease that develops slowly 
and is characterized by pain, problems with 
chewing, smiling and communication, and tooth 
decay or discoloration.1,2 

The Global Burden of Disease Study 
2016 stated that caries is experienced by almost 
3.58 billion people, which is half of the world’s 

population.3The 2018 Riskesdas stated that 
45.3% of Indonesians suffer from tooth disease, 
tooth decay, or cavities.4Dental and oral 
problems, especially caries, are still common and 
can interfere with the quality of life of individuals, 
so they must be addressed immediately. Thus, 
prevention is better done before tooth decay gets 
worse. 

One of the caries prevention measures 
that can be taken is fluoridation. Fluoridation is 
the addition of fluoride, the consumption or 
application of fluoride to prevent dental caries. 
Fluoride can be used systemically or topically.5 In 
general, topical fluoridation is categorized into 
two, namely self-applied and professionally 
applied. Self-applied fluoridation can be in the 
form of toothpaste and mouthwash, while 
professional applied can be in the form of rinse 
solutions, gels, foams, and varnishes.6 

Fluoride varnish is a form of fluoride that is 
applied to the tooth surface for caries prevention, 
hypersensitivity treatment and tooth enamel 
remineralization. Dental caries can endanger the 
quality of life because of the demineralization of 
tooth structure by organic acids produced by 
microorganisms.7 Fluoride varnish has been 
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widely used and is effective in protecting tooth 
surface from acids produced by cariogenic 
bacteria. The advantages of using fluoride 
varnish are shorter and easier application times, 
and are safe for use in all age groups without 
causing side effects.8,9Based on the explanation 
above, it is important to conduct research in 
order to understand the effectiveness of using 
fluoride varnish as a non-invasive method to 
prevent caries. 
   

Materials and methods 
 

This research is qualitative research with 
scoping review. The research procedure starts 
from searching for scientific articles, determining 
inclusion and exclusion criteria according to the 
population, concept and context (PCC) 
framework, screening articles following the 
PRISMA-ScR (Preferred Reporting Items for 
Systematic Review and Meta-analysis Scoping 
Review) guidelines and carrying out data 
extraction.10Data searches were performed using 
electronic databases, such as PubMed, 
ScienceDirect and EBSCOhost. The search 
strategy was carried out by using the boolean 
AND operator and the limit function available 
from each database listed in Table 1. 

 

 
Table 1.  Article Search Strategy. 

 
The search for articles was carried out 

using the keywords: fluoride varnish and caries 
prevention. The studied articles are articles with 
inclusion criteria which are articles discussing the 
use of fluoride varnish as a non-invasive method 
to prevent caries, full-text English articles with 
publication years starting from 2016 to 2021 and 
can be accessed. Articles were selected using 
multiple article screening, starting from article 
screening based on title or abstract, eligibility 
assessment by reading full-text which was 
analyzed according to the inclusion and 
exclusion criteria presented in Table 2.  

 
Table 2. Inclusion and Exclusion Criteria. 
 

A total of 204 articles were identified 
through a search on PubMed, 219 articles were 
identified through ScienceDirect, 145 articles 
were identified through EBSCOhost and 4 
articles were identified through hand manual 
searching, so the total number of articles 
identified was 572 articles. Duplication checks 
were carried out so that only 546 articles were 
obtained. The first screening is done by reading 
the title and abstract. A total of 519 articles were 
selected because they were irrelevant and did 
not match the inclusion criteria, so as many as 27 
articles were obtained through this screening. 
The second screening is done by reading the 
contents of the entire text of the article. A total of 
16 articles were obtained for further review. The 
results of the screening of articles are then 
analyzed qualitatively with thematic analysis 
which identifies and describes patterns or themes 
from the data obtained11,12, Figure 1. 
 

 
Figure 1. PRISMA-ScR analysis flowchart. 
 

Results 
 
After a search and study selection, 16 

articles were obtained that were included in the 
inclusion criteria, with the general characteristics 
of the articles (name of author, year of 
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publication, name of journal, research title, 
research location, research objectives, and the 
type of study design) are listed in Table 3. 
Research data on the usage of fluoride varnish 
as a non-invasive method to prevent caries are 
listed in Table 4. 
 

Discussion 
 
Based on Table 4, 13 of the 16 articles 

analyzed stated that fluoride varnish effective as 
a caries prevention method by remineralizing, 
restoring white spot lesions, protecting teeth from 
the development of new caries lesions and 
decreasing the number of Streptococcus mutans 
in saliva. One article states that fluoride varnish 
is not effective in preventing caries on smooth 
surfaces and approximal lesions.33 One article 
states that fluoride varnishis not effective in 
preventing caries.34 One article did not provide 
clear evidence of the effectiveness of using 
fluoride varnish in preventing caries.32 

Several studies have shown that the activity 
of white spot lesions can be reduced by 
remineralization from the use of fluoride 
varnish.13,14,15 In line with this, M. Restrepo et al. 
said that the use of fluoride varnish can control 
the development of white spot lesions adjacent to 
the orthodontic bracket in fixed orthodontic 
patients. Fluoride varnish induces a faster 
remineralization process so that 70.58% of white 
spot lesions can be considered as inactive 
lesions. The use of fluoride varnish to stop the 
development of these lesions can be combined 
with the use of fluoridated toothpaste and 
maintain oral health.16 

  The usage of fluoride varnish is effective in 
the primary prevention of dental caries, in order 
to prevent aggravating the development of 
carious lesions and reduce the incidence of 
forming new caries lesions. 17,18,19,20 Radha et al. 
mentioned that fluoride varnish can restore white 
spot lesions in children with early childhood 
caries.21This is supported by a systematic review 
written by Mishra et al. which states that to 
prevent early childhood caries,fluoride varnish 
can be used at concentrations of 1% and 
5%.22Study conducted by Jayasinghe et al., with 
a sample of children aged 6-7 years, found that 
the usage of fluoride varnish was proven to 
reduce caries by a significant amount compared 
to children in the same age group without fluoride 
varnish.23 

Badjatia et al. stated that fluoride varnish as a 
caries prevention agent can significantly reduce 
the number of Streptococcus mutans present in 
saliva. Streptococcus mutans is one of the 
factors that play a role in the process of caries 
formation. Fluoride has an antibacterial 
mechanism, that is, it can inhibit the metabolic 
process of bacterial glycolysis by inhibiting the 
enzyme enolase. The enzyme enolase has a 
function as a transport of carbohydrates that will 
pass through the cell wall and then enter the 
cytoplasm. Carbohydrates are energy materials 
in cells. If carbohydrates are not present in the 
cells, then bacterial death will occur.24,25The use 
of fluoride varnish will increase fluoride 
absorption and adhere to the tooth surface more 
quickly than other topical fluorides. Fluoride gel 
or foam requires approximately 4 minutes to take 
effect, whereas fluoride varnish can immediately 
harden on the tooth surface after contact with 
saliva and has a longer contact time with teeth, 
which is about 1 - 7 days.8,26,27 

Fluoride varnish is recommended for the 
prevention of occlusal caries (pit and 
fissure).28This is supported by a review by Baik A 
et al. which states that pits and fissures are 
considered areas that are prone to caries 
occurrence. Fissures or gaps that have a large 
surface area allow more calcium fluoride to bind 
after the application of fluoride varnish.29 The 
ability fluorine to react with tooth enamel will form 
calcium fluoride which functions to release 
fluoride ion (F-) and will help neutralize the pH in 
an acidic oral cavity condition. Fluoroapatite will 
help strengthen the resilience of tooth enamel so 
that the enamel becomes more resistant to 
demineralization.30 This is what underlies the 
belief to choose fluoride varnish as pit and fissure 
remineralization agent. Helal et al. stated that 
fluoride varnish is effective in remineralizing new 
lesions in non-cavitated interproximal areas.31 

Meanwhile, researchers Xin W et al. stated 
that there is no clear support or objection to state 
that the application of fluoride varnish can 
prevent the development of dental caries in 
patients with Sjögren's syndrome. Sjögren's 
syndrome is an autoimmune disorder that affects 
the exocrine glands, namely the salivary glands. 
This results in reduced salivary secretion or 
hyposalivation which is associated with the 
incidence of caries formation.32 

Two articles stated that fluoride varnish was 
not effective in preventing caries. Tadakamadla 
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et al. stated that fluoride varnish was only 
effective in preventing early carious lesions and 
caries lesions on the occlusal surface only but 
not with smooth surface lesions and approximal 
lesions.33 Muñoz-Millán et al. conducted a study 
involving 80% of the population sample with low 
socioeconomic status, living in rural areas, 
limited access to dental care, and lack of 
availability of fluoridated drinking water. These 
conditions are factors that makes fluoride varnish 
ineffective in preventing caries in high-risk 
populations and in caries lesions that have 
formed cavities.34This is in accordance with the 
opinion of Urquhart et al.  which stated that the 
effect of fluoride varnish is more effective when 
used on carious lesions that have not yet formed 
a cavity.35 

Limitations of scoping review is the presence 
of heterogeneous data from all articles studied. 
The variety of findings obtained can be caused 
by the inclusion and exclusion criteria that are not 
always the same in each article. In addition, 

variations in sample size, type of intervention, 
social conditions, and time to follow-up care, may 
have influenced the differences in the results of 
each article. 
 

Conclusions 
 

Based on the results of the analysis that 
has been carried out, this study shows that 
fluoride varnish is effectively used as a non-
invasive method to prevent caries. 
 

Acknowledgements 
 

The authors received no financial support 
of any research grant for this article. 
  

Declaration of Interest 
 
 The authors report no conflict of interest. 
 

 
 
 
 
 
 
 
 
 

 



 
Journal of International Dental and Medical Research ISSN 1309-100X                              Effectiveness Usage of Fluoride Varnish 
http://www.jidmr.com                                                                                                                                                       Irmaleny and et al 

 

  Volume ∙ 15 ∙ Number ∙ 3 ∙ 2022 
                            

Page 1395 

 

 

 



 
Journal of International Dental and Medical Research ISSN 1309-100X                              Effectiveness Usage of Fluoride Varnish 
http://www.jidmr.com                                                                                                                                                       Irmaleny and et al 

 

  Volume ∙ 15 ∙ Number ∙ 3 ∙ 2022 
                            

Page 1396 

 
Tabel 3. Article Characteristic. 
 
 
 
 
 

 



 
Journal of International Dental and Medical Research ISSN 1309-100X                              Effectiveness Usage of Fluoride Varnish 
http://www.jidmr.com                                                                                                                                                       Irmaleny and et al 

 

  Volume ∙ 15 ∙ Number ∙ 3 ∙ 2022 
                            

Page 1397 

 

 
Table 4. Data of effectiveness use of fluoride varnish as a non-invasive method to prevent 
caries. 
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