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Abstract

Objective: Current acceptability, barriers to use, and clinical/teaching practices of Silver Diamine Fluoride
(SDF) among Brazilian dentists were investigated. Material and Methods: A Google forms questionnaire
was sent to dentists (n=10,500) to collect information about the use of SDF and the dentists' workplace,
experience, specialty, and city of practice. A logistic regression model was performed. Results: From 409
respondents, 13.2% used SDF. Working at universities increased the use of SDF by 2.29 times (p=0.018)
compared to private offices. Each training year, the chance of SDF usage increased by 8% (p=0.008).
Pediatric dentists are more likely to use SDF (OR=6.76, p<0.001). There is no association between SDF
usage and the city of practice. The majority (75.9%) indicated SDF for noncompliant patients. Dentists
(75.9%) reported the exclusive use in deciduous teeth, while 24.1% also use in permanent teeth. The main
barrier for non-users was a lack of knowledge (58.8%), while for users, tooth staining (90.7%) and parental
acceptance (64.8%) were the complaints. Conclusion: The Silver Diamine Fluoride is not a common product
used by the dentists from RJ. Its clinical applicability should be further disseminated; thus, lack of scientific
knowledge would cease to be a problem in the use of SDF to arrest caries lesions.
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Introduction

Dental caries is the most common oral disease worldwide, affecting 60-90% of school children and
nearly 100% of adults, often leading to pain and discomfort [17]. In Brazil, children of 5 years old present
different decayed, missing, and filled teeth indices across the country, varying from 2.1 in the southeast region
- where Rio de Janeiro State (RJ) is located — to 8.37 in the north. In addition, 80% and 54.1% of children at 5
and 12 years old, respectively, have decayed teeth, with operative treatment needs [27].

Access to dental care services is markedly low among people with low incomes, low education levels,
and living in rural areas [17]. It is also difficult for people with special needs and young children [37.
According to new global oral health goals [47, arrest of dental caries, without using dental restoration, might
meet the requirement of affordable cost, simplicity of implementation, and marked benefits.

Silver diamine fluoride (SDF) fulfills these requirements and can increase accessibility to oral health
care because it is a low-cost, topical medicament, easily applicable, and used in many countries to arrest dental
caries [5-7]. Although advocated since the 1960s, when formulated and approved in Japan, it has only recently
taken a leading role in the world scene. In the USA, in August 2014, the Food and Drug Administration
cleared the first SDF product for the market, making it available since April 2015 [7]. In Brazil, SDF is
cleared to be used as a cariostatic and desensitizing agent. Thinking about public health, SDF can become an
important tool in the management of caries lesions, avoiding pain and discomfort, either being used as a
definitive or temporary treatment, mainly in places where the demand is great, with long queues of waiting.

Considering that substantial gaps exist in oral health outcomes, due to the fact that minorities, or
those of low socioeconomic status, have reduced access to care, SDF promises to become an invaluable tool for
low-cost and effective caries management [87]. Thus, knowing that the use of SDF was very widespread in the
1980s/1990s in Brazil, but fell into disuse, probably because of aesthetic concerns, the objective of this survey
was to understand the current acceptability, barriers to use, and clinical and teaching practices of SDF among

dentists registered in the RJ Regional Council of Dentistry (CRO-RJ).

Material and Methods
Study Design and Sample
A cross-sectional survey was conducted with 10,500 dentists of RJ, Brazil. All dentists from RJ, Brazil,

active legally registered, and having an email contact in the CRO-RJ were invited to participate in the survey.

Survey Instrument and Data Collection

An online multiple-choice and fill-in response questionnaire was created in Google Forms. Questions
comprised personal information, years of practice experience (graduation year), specialty, workplace, and city.
Six questions covered the current use of SDF and investigated in which type of teeth and dentition it was used.
Moreover, the application interval, clinical indications, and possible barriers to the use of SDF were also
investigated. Finally, one issue, which was only to be answered by teachers, evaluated whether they taught
their students about SDF. The questions that investigated the dentist's specialty, the clinical indication of SDF,
and barriers to the use of SDF accepted more than one answer. The variables ‘place of work’ and ‘city of
performance’ were categorized into private practice, public or military unit, and university; and capital,
metropolitan area, and other cities, respectively.

The researchers contacted the CRO-RJ to inform them about the research objectives, and to request

support in sending the survey invitation via email to all dentists in RJ.
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The email contained the following aspects: a brief explanation of the research objectives; the
researchers' identification; and a link to access the questionnaire. Survey participants answered the questions
by clicking on this link. The e-mail was fired twice, in March and May of 2017, to all registered dentists in RJ
who had an active email contact in the CRO-RJ (n=10,500).

Data Analysis

The data were tabulated and analyzed using the IBM SPSS Statistics version 24.0 software (SPSS Inc.,
Chicago, USA). Descriptive analyses were performed, and also a bivariate logistic regression, to verify the
association between the use of SDF and the dentists' characteristics: workplace, experience, specialty, and city

of professional practice. Statistical significance was set at 5%, with a 95% confidence interval.

Ethical Aspects
The Human Research Ethics Committee of the Federal University of Rio de Janeiro approved the
study (Protocol No. 1.604.702).

Results

A total of 409 dentists accessed and answered the questionnaire and were thus enrolled in this study.
Most of the respondents worked in private offices (58.7%), located in the capital (59.2%), from which 22% were
pediatric dentists, 20.9% orthodontists, and 15.7% general dentists. Considering dental specialties, 57.4% who
reported using SDF were pediatric dentists, showing 6.76 times more chance to use SDF than other specialties.
Dentists working at universities had 2.29 times more chance to use SDF than those working at private offices.
Besides that, for each year of practice, the chance of using SDF increased by 8% (Table 1). Of the total, 13.2%

of respondents used SDF, and 19.7% reported not knowing of this product.

Table 1. Characteristics of dentists in RJ associated or not with the use of silver diamine fluoride.

Variables Total SDF Reported Usage OR 95% CI p-value
N (%) N (%)
Workplace
Private Office 240 (58.7) 25 (46.3) 1.00
Public or Military Services 93 (22.7) 13 (24.1) 1.40 0.68-2.86 0.361
University 76 (18.6) 16 (29.6) 2.29 1.15-4.57 0.018*
City of Professional Practice
Capital 242 (59.2) 33 (61.1) 1.00
Metropolitan Area 43 (10.5) 2(8.7) 0.31 0.71-1.33 0.116
Other Cities 78 (19.1) 10 (18.5) 0.93 0.43-1.98 0.854
Missing Information 46 (11.2) 9 (16.7)
Speciality
Paediatric Dentists 90 (22.0) 31 (57.4) 6.76 3.68-12.41 <0.001%
Non-Paediatric Dentists 319 (78.0) 23 (42.6) 1.00
Experience (Graduation Year)
Mean (SD) 16.83 (11.64) 21.48 (18.02) 1.08 1.00-1.05 0.008%*

OR: Odds Ratio; CI: Confidence Interval; *Statistically Significant.

Table 2 shows the indications of SDF pointed out by the dentists of RJ who reported to use SDF.
Non-compliant patients (75.9%), followed by care in places with no infrastructure (68.5%), and patients with no
capacity for collaboration (66.7%), were the most cited clinical indications of SDF. Of those dentists that used

SDF (n=54), 75.9% indicated it only to primary dentition, and 24.1% in both primary and permanent dentition;
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59.8% used it in anterior and posterior teeth, but 85.2% only used it in posterior teeth. Considering the type of
caries lesion, 50% of dentists used SDF in enamel and dentin lesions, and one respondent reported the use of
SDF without the presence of caries lesions (in any situation). There was no consensus about the application

interval.

Table 2. Information about SDF usage.

Indications of SDF Usage Use of SDF
N (%)
Type of Lesion
Enamel Lesion 8 (14.8)
Dentin Lesion 18 (83.3)
Both Enamel and Dentin Lesion 27 (50)
With or Without Lesion 1(1.9)
Type of Dentition
Only Primary Dentition 41 (75.9)
Only Permanent Dentition 0 (0.0)
Both 13 (24.1)
Type of Teeth
Anterior 3 (5.5)
Posterior 19 (85.2)
Both 32 (59.8)
Clinical Situations*
Non-Compliant Patients 41(775.9)
No Capacity for Collaboration 36 (66.7)
Elders 10 (18.5)
Environmental Adequacy 29 (58.7)
Lack of Infrastructure 37 (68.5)
At High Risk of Caries 28 (51.9)
Protocol - Application Interval
A Single Application 13 (24.1
6-Month Reapplication 11 (20.4
Annual Reapplication 0 (0.0)
4 Weekly Applications 10 (18.5)
4 Weekly Applications + 6 Month Reapplication 3 (5.6)
4 Weekly Applications + Annual Reapplication 4 (7.4)
A Different One 12 (22.2)
Missing Information 1(1.85)

*The question “Clinical Situations” accepted more than one response.

The main barrier reported to the use of SDF, among those that did not use it, was a lack of scientific
knowledge (58.3%), followed by tooth darkening (27.6%). Among those who used SDF, the barriers were tooth
staining (90.7%), and parental acceptance (64.8%). Among respondents, 18.1% were professors, and 59.5% of
them taught SDF to their students in theoretical classes, but only 28.4% used SDF in clinical classes (Table 3).

Table 3. Silver diamine fluoride (SDF) — barriers to use and teaching information.

Use of SDF
Barriers Yes No p-value
N (%) N (%)
Possible Barriers to the Use of SDF
Parental Acceptance 35 (64.8) 80 (22.5) <0.001
Patient Acceptance 8 (14.8) 39 (11.0) 0.411
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Scientific Knowledge 11 (20.4) 207 (58.8) <0.001
Inadequate Training 3 (5.6) 97 (27.8) 0.001
Reimbursement 7(13.0) 38 (10.7) 0.621
Obtaining Product 7(18.0) 40 (11.8) 0.716
Cost 1(1.9) 13 (3.7) 0.496
Does not Restore Shape and Function 19 (85.2) 36 (10.1) <0.001
Tooth-Staining 49 (90.7) 98 (27.6) <0.001
It Does not Arrest Caries 2 (8.7) 2 (0.6) 0.029

Teaching - Are You a Professor? <0.001
No 32 (59.3) 335 (81.9)
Yes 22 (40.7) 74 (18.1)

Teaching Practice <0.001
Do not Teach 0 (0.0) 30 (40.5)
Yes, Theoretical Classes 3(18.6) 23 (81.1)
Yes, Theoretical and Clinical Classes 19 (86.4) 21 (28.4)

Discussion

The use of SDF was associated with the workplace, experience, and specialty among dentists that
participated in our survey. In this study, the authors observed that dentists working at universities had more
than twice the chance to use SDF, compared to those that work in private offices; and the principal barrier to
SDF use was a lack of knowledge. This may signal a disconnect between research and clinical practice.
Generally, those who work at universities have quicker and easier access to new scientific evidence, which
gives them knowledge and security in using new or underutilized, products, or techniques. Likewise, the
greater the clinical experience, the more discerning and confident are the clinicians to employ these techniques.

Although SDF has been used for other clinical indications, such as tooth hypersensitivity, to prevent
root caries in elderly people, and to sterilize infected root canals, the most employed clinical indications are the
arrest of caries in the primary teeth of children, and prevention of pit and fissure caries in erupting permanent
molars [97. Therefore, we believe that this is the reason that pediatric dentist specialists are more likely to use
SDF, as demonstrated by our survey.

Several decades are necessary to fully adopt new clinical practices (107, and for this to happen, it is
necessary that the technique gains traction and confidence in dental communities. As SDF has been used in
Brazil since the 1960s, a high adoption rate could be expected, but we found a low one among dentists in RJ,
which is the second-largest economic state in Brazil. As in a previous study [107, we observed that less than
one-third of the RJ dentistry professors used SDF in their clinical classes (Table 3). Aesthetic concerns added
to a lack of scientific evidence, and the fact that there were no published Portuguese guidelines available [117,
concerning the use of SDF, may be the explanation for this.

Among those who reported they used SDF, tooth staining and parental acceptance were the main
barriers to use, as reported previously [107]. A recent review, however, questioned whether parental acceptance
really was a barrier to SDF use, and concluded that there was insufficient evidence about the esthetic effects of
SDF applications to primary teeth [127. Actually, parents with limited options for treatment due to behavioral
or medical limitations were more willing to accept SDF treatment [137. It was previously suggested that
dentists should emphasize to parents the ease of application of SDF, how it is child-friendly, and may even help
to avoid treatments with physical restraint, or under general anesthesia [147]. This suggestion is based on their
research, in which these authors observed that the negative feelings of the parents about tooth-staining

decreased the more they understood the simplicity of the SDF technique.
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Confronting the information that those who work at universities have twice more chance to use DFP
with the fact that the main barrier among respondents who do not use is the lack of scientific knowledge, we
can see that there is a gap between scientific information produced in Universities and the clinical application
by clinicians. Probably, this is the same reason for the absence of a consensus on the application interval for
SDF treatment.

Herein, the most cited clinical indication for the use of SDF was ‘behavioral issues’. Similarly, a survey
[107] with pediatric dentistry residency program directors found that non-compliant patients were good
candidates for treatment with SDF. Besides that, in both surveys, the majority of respondents disagreed that
SDF should be used in permanent teeth when compared to primary teeth. This can be explained by the fact
that SDF darkens the tooth, which is easier to accept in a temporary tooth, and because there is evidence that
SDF is more effective in primary teeth than permanent teeth [67].

Interestingly, although lesions in posterior teeth had a lower chance of becoming arrested than
anterior teeth [15,167], more than one-third of the respondents in our survey reported the use of SDF only for
posterior teeth, and 5.6% used it only for anterior teeth. It may be related to the fact that dentists still have
prejudice to the use of SDF in anterior teeth due to aesthetic, and also to greater acceptability of the parents to
the use of SDF in the posterior teeth when compared to the previous ones [137].

Since we delivered the present survey, SDF remains in the target of many studies that still seek to
explore the best protocol, the perception, and acceptability of parents, the knowledge of professionals and their
clinical efficacy [17-227. Faced with the great interest in this product and its increasing use worldwide,

surveys like ours becomes very important to evaluate the SDF status within each population.

Conclusion
SDF is not a commonly-used product, among the respondent dentists from RJ, to control dental
caries. The teaching of SDF should be more widespread in undergraduate courses, and the scientific evidence

should be better disseminated, and available in a simplified way, for access by clinicians.
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