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ABSTRACT

Background: Dentists play an important role in caries prevention by delivering preventive care, 
educating patients, and buying related products; it is critical to recognize what they know and believe 
about caries prevention, as well as how they use caries prevention interventions.
Materials and Methods: A descriptive cross‑sectional study was conducted in South India between 
January 2021 and February 2021 to determine the dentists’ knowledge, attitude, and practice of 
prescribing preventive strategies and remineralizing agents for caries prevention. A questionnaire 
including 11 self‑administered, prestructured questions was made and distributed through electronic 
media. Chi‑square test was done. The test significance value was taken as 0.05.
Results: A  total of 252 dental practitioners participated in the study. The majority of general 
dentists and specialists followed all the measures such as pit and fissure sealants, fluoride 
application, counseling patients about oral hygiene maintenance, and regular recall after 6 months to 
1 year (P > 0.05). Fluoridated remineralization strategy was found to be the most prescribed (69%) 
strategy for caries prevention. A significant number of dentists think fluoridated mineralization 
strategies will remain prevalent (P < 0.05). Younger dentists find practicing preventive dentistry 
more feasible compared to dentists with greater years of experience (P < 0.05).
Conclusion: Dentists across the country are well aware, have sufficient knowledge, and prescribe 
preventive strategies such as fluoride application, pit and fissure sealants, regular oral health checkups, 
and counsel the patients about the importance of oral health but there is a lack of implementation 
of these preventive strategies in everyday practice.
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INTRODUCTION

People all over the world are vulnerable to dental 
caries throughout their lives, making it one of the 
most prevalent preventable oral diseases.[1‑3] It is 
the leading cause of tooth loss and oral pain.[2,4] 
Caries can be halted and possibly reversed in their 

early stages, but it is rarely self‑limiting, and if not 
treated properly, they can intensify until the tooth is 
lost.[2,5] Dental caries is caused by acidic by‑products 
of bacteria fermentation of dietary carbohydrates that 
cause localized degradation of susceptible dental 
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hard tissues.[2,5] Carious demineralization effects 
are visible on hard dental tissues, but the disease 
process begins inside the bacterial biofilm  (dental 
plaque) that covers a tooth surface. Dental caries is a 
multifactorial disease that begins with microbiological 
changes inside the complex biofilm and is influenced 
by salivary flow and composition, fluoride exposure, 
sugar intake, and preventive practices (cleaning teeth). 
The disease is initially reversible and can be stopped 
at any stage, even if some dentin or enamel has been 
lost (cavitation), as long as enough biofilm is removed. 
In most people, dental caries is a chronic condition 
that develops slowly. The disease can be seen on the 
smooth, pitted, and fissured surfaces of primary and 
permanent teeth, as well as the crown (coronal caries) 
and root (root caries).[6]

Oral diseases affect about 3.5  billion people 
worldwide, according to the Global Burden of Disease 
Study 2017, with caries of permanent teeth being the 
most prevalent condition. Caries of permanent teeth 
affect an estimated 2.3  billion people worldwide, 
whereas caries of primary teeth affect over 530 million 
children.[7] These results highlight the importance of 
treating dental caries based on an individual’s risk 
level and taking specific precautions for those who 
are at a high risk of developing the disease. The 
persistence of a high global disease burden demands 
renewed and increased professional efforts at the 
individual‑ and population‑level prevention.[8]

In the past, cavities were filled as soon as they 
were discovered; now, the indications for restorative 
treatment have narrowed; plaque reduction steps 
are used instead of restorative treatment to facilitate 
remineralization and reversal of the dental caries 
process. A patient with active caries lesions requires a 
combination of individual‑level measures to minimize 
the risk of caries and prevent future caries lesions, 
as well as tooth‑level strategies to prevent future 
caries lesions.[9] Caries prevention has historically 
meant preventing caries initiation, also known 
as primary prevention. Caries care/management/
control now encompasses primary, secondary, and 
tertiary prevention, as well as nonoperative and 
operative procedures.[10] Preventive measures such as 
maintenance of oral hygiene, counseling/awareness 
about oral hygiene, fluoride application (professionally 
applied and at‑home measures), use of pit and fissure 
sealants, resin infiltration, and remineralizing agents 
are being promoted.

The application of a thin physical barrier over a 
clinically sound caries predilection site to prevent the 
initiation of a caries lesion is known as preventive 
sealant/sealing. Resin composite or glass ionomer 
cement  (GIC) can be used to fill pits, fissures, 
and fossae.[10] Diet, which is the leading cause 
of dental caries, is also linked to obesity, heart 
disease, diabetes, and some cancers. Improvements 
in a variety of chronic conditions should be more 
efficiently and effectively achieved by directing action 
toward common risk factors and their underlying 
social determinants.[11] It is reasonable to encourage 
a reduction in sugar consumption, both in terms of 
frequency and total amount.[12,13] Research on the oral 
health effects of fluoride started around 100  years 
ago.[14] Topical fluorides generally fall into two 
categories: (a) self‑applied – e.g., toothpaste and mouth 
rinse and  (b) professionally applied  –  e.g.,  solutions, 
gels, foams, and varnish. Professionally applied 
fluoride varnish, gel, and foam are high‑concentration 
fluoride vehicles which are applied by health‑care 
professionals intermittently for caries prevention.[15] 
Brushing with fluoride toothpaste has been considered 
being near to an ideal public health technique because 
it is convenient, economical, culturally acceptable, 
and widely used.[16]

The American Dental Association  (ADA) recently 
published recommendations for nonrestorative 
treatment methods. Silver diamine fluoride  (SDF), 
when applied every 6–12  months, has been 
demonstrated to be effective at halting advanced 
cavitated caries lesions at all coronal and root 
surfaces, as well as noncavitated root caries lesions, 
in both primary and permanent teeth. Occlusal 
noncavitated caries lesions in primary and permanent 
teeth can be effectively managed with sealants alone 
or in combination with 5% NaF varnishes. Five 
percentage NaF varnish, resin infiltration, sealant, 
or a combination of the above are recommended for 
noncavitated carious lesions on the proximal surface 
of primary and permanent teeth. Professionally 
applied 1.23% acidulated phosphate fluoride gel 
or 5% NaF varnish applied every 3–6  months is 
effective for managing noncavited caries lesions 
on the occlusal, facial, or lingual coronal surfaces 
of primary and permanent teeth. For root surface 
cavitated and noncavitated caries lesion management, 
a 5000‑ppm fluoride dentifrice or gel  (1.1% sodium 
fluoride  [NaF]) applied at least once per day is 
effective.[9]
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Dentists play an important role in caries prevention 
by delivering preventive care, educating patients, 
and buying related products; it is critical to 
recognize what they know and believe about caries 
prevention, as well as how they use caries prevention 
interventions.[17] Hence, the aim of this study was to 
determine the knowledge, attitude, and practice of 
preventive strategies by dentists for caries prevention.

MATERIALS AND METHODS

A descriptive cross‑sectional study was conducted 
in South India between January 2021 and February 
2021 to determine the dentists’ knowledge, attitude, 
and practice of prescribing preventive strategies and 
remineralizing agents for caries prevention. Ethical 
approval from the review board of Saveetha Institute 
of Medical and Technical Sciences, Chennai, India, 
was taken to conduct the study.

The questionnaire included 11 self‑administered, 
prestructured questions. (Refer supplementary data) 
The questionnaire was divided into two sections, 
which collected the information as follows: The 
first part assessed the demographic details of the 
respondents comprising 5 questions  –  gender, age, 
qualification, designation, and years of experience 
in the profession. The second part was made up of 
11 questions which focused on knowledge‑based 
(3) questions regarding preventive care options, 
attitude‑based  (4) questions eliciting what the 
dentists feel about such strategies, and practice‑based 
(4) questions to judge whether they incorporate these 
strategies in their daily practice.

The questionnaire was prepared on Google Forms 
and distributed through electronic media across the 
country. Two hundred and fifty‑two responses were 
generated. The data collection and tabulation were 
done in Google Sheets and were then analyzed using 
Statistical Packages for the Social Sciences  (SPSS), 
version 25.0 software (SPSS Inc., Chicago, USA).

RESULTS

The questionnaire’s face validity was checked by a 
focus group discussion by a panel of five experts in 
the field, who agreed that the test is a valid measure 
of the concept which is being measured. The content 
validity of the instrument was evaluated, which 
indicates a determination of whether the instrument 
contained all applicable or important domains or 

not. Based on the opinions of three blinded raters, 
the mean content validity ratio was determined to be 
0.87. A  previously validated questionnaire was pilot 
tested among a convenience group of 15 dentists 
before finalization. Following the completion of 
the pilot answer format, each respondent was 
interviewed to obtain input on the questionnaire’s 
overall acceptability in terms of duration, language, 
clarity, and adequacy. The questionnaire’s internal 
reliability was found to be good, with a Cronbach’s 
coefficient of 0.88. The required improvements were 
implemented before the key study based on the 
findings of this review.

A total of 252 dental practitioners participated in 
the study. Out of all the participants, 88  (34.9%) 
were male whereas 164  (64.1%) were females 
[Figure  1]. The qualifications of the respondents 
were as follows: 145  (57.5%) of them were 
general dentists and 107  (42.5%) of them were 
specialists (MDS) [Figure 2]. Majority of dentists were 
clinicians (67.5%) while 9.1% were both academicians 
and clinicians [Figure 3]. Figure 4 shows that most of 
the participants (90%) have <5 years of experience.

When dentists were asked about what preventive 
measures they practice the most, the majority of 
general dentists and specialists followed all the 
measures such as pit and fissure sealants, fluoride 
application, counseling patients about oral hygiene 
maintenance, and regular recall after 6  months to 
1  year. Fluoridated remineralization strategy was 
found to be the most prescribed  (69%) strategy for 
caries prevention [Figure 5].

Dentists were asked about what remineralizing agent 
in toothpaste had the maximum scope of development 
in the future. According to most academicians, 
clinicians, and researchers, fluoride will remain 
prevalent compared to other remineralizing agents 
such as bioactive glass, dicalcium dihydrate, and 
arginine [Figure 6].

Regarding the feasibility of practicing preventive 
dentistry, most dentists with 0–15  years of experience 
responded that it was feasible  (60%) to practice 
preventive dentistry in daily clinical life, while about 
25% of dentists with an experience of 11–15 years think 
it is not feasible [Figure 7]. According to more than 50% 
of dentists, the most common difficulty in practicing 
preventive dentistry is patient compliance  [Figure  8]. 
About 82.8% of dentists think pit and fissure 
sealants can be used in case of initial enamel margin 



Figure  3: Distribution of participants according to the 
designation.

Figure 1: Distribution of participants according to gender.

Figure 2: Distribution of participants according to qualification.
Figure  4: Distribution of participants according to years of 
experience.
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breakdown, whereas 17.2% think it cannot be used. The 
most commonly used pit and fissure sealants among 
dentists were resin‑based cement  (51.6%), followed 
by GIC  (39.1%), no use of sealants  (6.3%), and other 
sealants  (3.1%). While 39.5% of dentists used fluoride 
varnishes on exposed root surfaces, whereas 39.8% 
said they do not use varnishes. About 17.2% used both 
fluoride and chlorhexidine varnishes and only 7% used 
chlorhexidine varnishes.

The most commonly prescribed formulation by 
general dentists and specialists was toothpaste, 
followed by the combination of toothpaste and 
mouth rinses whereas varnishes and toothpaste are 
the least prescribed  [Figure  9]. Meaning of the term 
“remineralizing agents,” according to 53.7% of 
respondents was materials that restore the minerals 
in demineralized structure and those that cause 
deposition of calcium and phosphate in demineralized 
enamel. Colgate was the most prescribed toothpaste by 
academicians, clinicians, and researchers [Figure 10].

DISCUSSION

This is the first survey in South India to review 

data from a random sample of dentists regarding 
the practice of preventive dentistry. The importance 
of oral health promotion and prevention in reducing 
disease burden and improving quality of life cannot 
be underestimated. Early and regular preventive dental 
treatment, fluoridation, and sealants are cost‑effective 
ways to reduce disease burden and related costs.[18] 
To avoid oral diseases and maintain good oral health, 
prevention is essential. Lack of access to preventive 
dental care almost often leads to fast fixes that are 
both short‑lived and expensive, especially among 
low‑income children and their families who lack the 
financial means to access dental care. Professionals, 
people, and society as a whole are all responsible 
for this aspect of dentistry. Dentists are in a unique 
position to assist their patients in reducing the burden 
of oral disease and adopting good oral hygiene habits.

In conglomeration, the findings show favorable 
awareness and attitude, as well as effective use of 
sealants, topical fluoride, and various preventive 
procedures. These findings were in agreement with the 
findings of a study carried out by Riley et al.,[19] which 



Figure 5: Preventive strategies usually followed by general dentists and specialists.

Figure 6: Opinion of researchers, academicians, and clinicians on toothpaste ingredients having maximum scope of development 
in future.

Figure  7: Feasibility of practicing preventive strategies in 
dental practice.
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reported the practice of sealants and topical fluoride 
as 69% and 82%, respectively. Similar findings were 
found in studies by Bhardwaj et al. and Patil et al.[20,21]

In a study by Bhardwaj et  al., more than 50% of 
dentists could integrate preventive dental procedures 
in their routine dental practice.[21] These results were 
similar to our study where 85.4% of dentists suggested 
it was feasible to practice preventive dentistry. These 

results are in contrast to the study by Arheiam et al., 
where the majority of participants admitted to being 
unable to learn practical skills to practice preventive 
dentistry.[22] Younger dentists were seen to prefer 
preventive dentistry more compared to practitioners 
with more experience. This may be due to insufficient 
preventive strategies earlier or due to difficulties faced 
by practitioners over the years of practice.

Patient compliance was found to be the most common 
limitation in practicing preventive dentistry, followed 
by less revenue generated through this practice. In a 
similar study, a lack of positive attitude or some sort 
of barrier or difficulty was seen in the dentist’s ability 
to practice preventive dentistry.[23] There is a need 
to spread awareness and sensitize patients about the 
effectiveness and importance of preventive dentistry.

According to 82.8% of dentists, pit and fissure 
sealants can be used in initial enamel breakdown. 
Sealant application is a preventive conservative 
technique that involves introducing sealants into the 



Figure 8: Difficulties in practicing preventive strategies.

Figure  9: Most commonly prescribed demineralization 
formulation by dentists and specialists.

Figure 10: Most commonly prescribed toothpaste by clinicians, 
practitioners, and researchers.
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pits and fissures of caries‑prone teeth; the sealant 
then micromechanically binds to the tooth, creating a 
physical barrier that prevents bacteria away from their 
source of nutrients.[24]

The type of pit and fissure sealant most commonly 
used according to this study is resin‑based 
sealants  (51.5%). The GI sealant was shown to be 
an effective measure in caries prevention, although 
it had a significantly lower retention rate compared 
to resin based sealants according to a study by 

Haznedaroğlu et  al.[25] In a recent update, the ADA 
recommendations, in collaboration with the American 
Academy of Pediatric Dentistry, could not draw any 
conclusion as to which of the two sealant materials 
was better due to the very low quality of the 
evidence available. GI persists in the deepest areas 
of the fissures, even though it is not clinically visible, 
which may explain why GIC has a caries‑preventive 
effect despite not being as retentive as resin‑based 
sealers.[26]

About 39.8% of dentists do not use varnish on 
exposed tooth surfaces in elderly patients while 
35.5% use fluoride varnishes. Chlorhexidine varnishes 
were preferred by only 7% of dentists. A  Systematic 
review and meta‑analysis by Meyer‑Lueckel et  al. 
found that as compared to fluoride toothpaste or a 
placebo, professionally applied chlorhexidine varnish 
or SDF appeared to be more effective at preventing 
root caries.[27] This finding highlights dentists’ lack 
of awareness about alternatives to fluoride varnishes 
such as chlorhexidine varnish or SDF, which are more 
effective at preventing root caries than traditional 
fluorides. Fluoridated remineralization strategies were 
preferred or prescribed more often than nonfluoridated 
strategies. Fluoride formulations were initially the 
only material used, and they responded by restoring 
hydroxyapatite crystals and providing the requisite 
ions that had been missing from the lattice network. 
Later studies were able to successfully implement 
newer biomimetic remineralization products 
capable of producing apatite crystals within totally 
demineralized collagen fibers.[28] Despite research 
proving nonfluoridated strategies to be effective, most 
dentists prefer fluoridated remineralization strategies. 
This could be due to dentists’ lack of sufficient 
updated information about newer materials.

Toothpaste was the most preferred formulation 
prescribed to the patients while the combination of 
toothpaste and varnishes was least advised. This poses 
an issue, as evidence suggests that there is a 14% 
greater caries inhibiting effect with the use of fluoride 
varnish in combination with toothpaste compared 
with the other topical fluoride therapy  (gels, mouth 
rinses, and toothpaste).[29‑32] Hence, dentists should be 
educated about the use of varnish in conjunction with 
toothpaste. Colgate and Sensodyne were the most 
commonly prescribed remineralization toothpaste by 
clinicians. Dentists did not recommend toothpaste 
such as Patanjali, which may be due to new 
information about dentifrices that have demonstrated 
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benefits and those that are heavily advertised but fail 
to deliver. Dentists, although prescribe Colgate, lack 
knowledge about the presence of arginine in it and its 
anti‑caries effect.

Since it is a questionnaire analysis, it has limitations 
since most of the answers are self‑reported and do 
not have precise data. Bias among participants is 
possible because they may not have expressed their 
true feelings and instead provided socially acceptable 
responses.

It is highly recommended that to address these severe 
dental public health problems:
1.	 An international global summit should be held to 

bring researchers from all over the world together 
to discuss the evidence and prepare a strategic plan 
to address improvements in dental caries prevalence

2.	 A new global epidemiologic study should be 
designed and introduced to scientifically collect 
valuable caries data that can help guide resources 
toward preventing and reversing the severe 
deterioration associated with dental caries

3.	 A renewed effort by the global dental profession 
to return to the preventive fundamentals that 
the population is not receiving. Fluorides, oral 
hygiene, nutritional therapy, dental sealants, and 
other proven approaches should be prioritized

4.	 Dedication of research resources to the creation 
of new anticaries materials and products to bring 
the best of science and technology to bear on the 
dental caries issue.[33]

CONCLUSION

Within the limitations of this study, it can be stated 
that dentists across the country have a holistic 
approach, are well aware, have sufficient knowledge, 
and prescribe preventive strategies such as fluoride 
application, pit and fissure sealants, regular oral 
health checkups, and counsel the patients about the 
importance of oral health. Although this indicates a 
positive attitude toward preventive care, there is an 
insufficient implementation of the same in clinical 
practice due to a lack of patient compliance.
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SUPPLEMENTARY DATA

Questionnaire
Demographics
1.	 Age

a.	 23–25 years
b.	 26–30 years
c.	 30–40 years
d.	 Above 40 years

2.	 Gender
a.	 Female
b.	 Male
c.	 Other

3.	 Designation
a.	 Clinicians
b.	 Academicians
c.	 Researcher

4.	 Years of experience
a.	 0–5 years
b.	 6–10 years
c.	 11–15 years
d.	 More than 15 years

5.	 Qualification
a.	 General Dentist
b.	 Specialists (MDS)
c.	 Doctorate (Ph.D.)

Questionnaire
1.	 What caries preventive measures do you practice?(multiple choices can be selected)

a.	 Pit and fissure sealants
b.	 Fluoride application
c.	 Counsel patients about oral hygiene maintenance
d.	 Regular recall of 6 months to 1 year
e.	 None

2.	 In your practice, which of the following is the most prescribed strategy for caries prevention?
a.	 Fluoridated remineralization strategies
b.	 Nonfluoridated remineralizing strategies
c.	 Both
d.	 Others
e.	 None

3.	 Do you think it is feasible to practice preventive dentistry in clinical practice?
a.	 Yes
b.	 No

4.	 What do you think are the limitations of practicing preventive dentistry?
a.	 Less profitable compared to other treatment options
b.	 Patient compliance is difficult
c.	 Time‑consuming
d.	 Are not effective



5.	 Do you think pit and fissure sealants can be used in case of initial enamel margin breakdown?
a.	 Yes
b.	 No

6.	 What material do you use for sealing pits and fissures?
a.	 Do not use pit and fissure sealants
b.	 GIC‑based sealants
c.	 Resin‑based sealants
d.	 Others

7.	 What type of varnish do you use on exposed tooth surfaces in elderly patients?
a.	 Do not use
b.	 Fluoride
c.	 Chlorhexidine
d.	 Fluoride and chlorhexidine

8.	 Which remineralization formulation do you usually prescribe?
a.	 Mouth rinse
b.	 Varnish
c.	 Toothpaste
d.	 Gums and mints
e.	 None

9.	 Which of the following ingredients in toothpaste, according to you, has better scope of development in future 
in the prevention of dental caries?(multiple choices can be selected)
a.	 Dicalcium Phosphate Dihydrate (DCPD)
b.	 Bioactive glass
c.	 Arginine
d.	 Fluoride will remain prevalent

10.	What is the meaning of the term “remineralizing agents?”
a.	 Materials that restore the minerals in demineralized structure
b.	 Deposition of calcium and phosphate in demineralized enamel
c.	 Both of the above
d.	 None of the above

11.	Which remineralizing toothpaste do you usually prescribe?
a.	 Colgate
b.	 Sensodyne
c.	 Pepsodent
d.	 Patanjali
a.	 Others


