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Abstract

Background: Educational institutions and public health entities play a crucial role in promoting awareness of the clinical and social benefits of SDF in pediatric
dentists. Increasing the dissemination of evidence-based information can help improve parental acceptance and encourage its use as a minimally invasive, cost-
effective option for managing dental caries. By integrating SDF education into dental training programs and community outreach initiatives, professionals can
foster better oral health practices from an early age, ultimately contributing to the reduction of untreated caries and improving children's overall well-being.
Aim: To assess the self-perceived knowledge and attitudes of pediatric dentists in Peru regarding the use of silver diamine fluoride (SDF).

Materials and methods: A validated self-reported questionnaire was administered to 278 pediatric dentists in Peru. Covariates regarding pediatric dentists’
general characteristics, frequency of SDF use, education about SDF, information sources for SDF, and possible barriers to SDF use were collected.

Results: The majority (77.28%) of the respondents agreed that SDF is a good non-invasive treatment alternative for restorations in children with behavioral
problems such as severe dental anxiety, and 70.87% mentioned it as a useful alternative for patients who cannot obtain conventional dental care or be managed
by pharmacological behavioral intervention treatments. As for possible barriers to the use of SDF: 12.59% of the respondents point out the inability to restore
form and function, as well as the lack of scientific knowledge, and 7.91% consider that parental acceptance also hinders its application.

Conclusion: Pediatric dentists exhibit a positive attitude toward the use of silver diamine fluoride; however, reinforcing their knowledge is essential to
encourage its broader application, particularly in the current context.
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structure, results in the development of carious lesions.*® The
consequences of early childhood caries often include pain

Dental ~caries is a dynamic, multifactorial, non-  anq infections that, in some cases, require hospitalization, in
communicable, biofilm-mediated and diet-modulated disease  aqgition to causing the loss of school days and a decrease in

that produces a net loss of_den_tal hard tissues.lAccording 0 Jearning ability.t Likewise, the increased level of anxiety
the World Health Organization (WHO), early childhood pefore dental treatment can lead to refusal of treatment,

caries has been a worlzdwide problem with a prevalence  \yhich, in certain situations, makes it necessary to perform the
between 60% and 90%.” In Peru, the General Directorate of  procedures under intravenous sedation or general anesthesia.”

Epidemiology reports thast 76.2% of schoolchildren aged 310 Therefore, it is essential to prioritize prevention and improve
5 years have the disease. oral health-related quality of life through minimally invasive
approaches.

1. Introduction

Dental caries is one of the chronic diseases influenced by
biological, _behaworal, psychoso_cnal and environmental Minimal intervention dentistry is a philosophy that aims
factors. This process, together with the net loss of tooth {4 preserve as much tooth structure as possible and presents
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affordable options for controlling caries in disadvantaged
communities.® Many of these techniques are especially useful
for treating patients who are uncooperative, anxious or when
sophisticated dental equipment is limited in availability.8°

One of the techniques employed is the application of
Silver Diamine Fluoride (SDF), a colorless liquid available
in different concentrations. The 38% formulation is the one
that has shown the highest efficacy backed by scientific
evidence, especially when used twice a year. This
concentration contains 24.4% and 28.8% silver (253,870
ppm), 5.0% and 5.9% fluoride (44,800 ppm), 8% ammonia
and 62% water. It possesses significant antibacterial activity,
ability to inhibit demineralization and prevent collagen
degradation, making it a suitable option for the treatment of
caries lesions.’% In 1960, Japan was the first country to
approve SDF, developed by Drs. Nishino and Yamaga, as a
treatment to halt dental caries. By 1969, it was used to arrest
lesions in primary teeth. In 2014, the FDA cleared SDF (as
Advantage Arrest 38%) for U.S use, thought off-label for
caries. In 2020, the American Dental Association (ADA)
endorsed for caries management,'® while the American
Academy of Pediatric Dentistry (AAPD) recommended it as
part of a comprehensive program for the management of this
disease.?

Despite its high success rate, the use of SDF in clinical
dental practice remains controversial due to certain
disadvantages. One of the main concerns is the dark staining
that appears on demineralized tissue after application, caused
by the precipitation of silver by-products, which may affect
parental acceptance.’*'> A study in the UK reported that
parents expressed concerns during interviews about SDF
staining the oral mucosa, skin, and the black staining of
arrested lesions, as well as fears of their children being
bullied or judged by others.’® Additionally, a systematic
review found that parental acceptance was significantly
influenced by factors such as tooth location, child
cooperation, and the nature of the operative procedure.’
Furthermore, data from Vietnam suggest that parental
acceptance rates could improve if dental providers actively
promote SDF as a treatment option by educating parents
based on scientific evidence.'® The lack of knowledge about
SDF also poses a barrier to its clinical implementation. A
study in Brazil found that the primary reason pediatric
dentists did not use SDF was insufficient scientific
knowledge (58.3%).%°

Therefore, the objective of the present study was to
evaluate the self-perceived knowledge and attitudes towards
the use of silver diamine fluoride in pediatric dentists in Peru.
Knowledge is a conscious, intentional and individual act to
learn object's qualities and is firstly referred to who knows
but also to the object thing what is known.?° Conversely, an
attitude is the mental disposition of a person to develop
certain behaviors.?*

2. Materials and Methods
2.1. Study design

The present study was observational, analytical and cross-
sectional. This study was conducted in accordance with the
Declaration of Helsinki and was approved by the Ethics-
SubCommittee of the Faculty of Health Sciences.

2.2. Population and sample

The final sample size was 278 participants, and the unit of
analysis was each pediatric dentist or pediatric dentistry
resident who agreed to participate in the study, provided
informed consent, and was currently working. The sampling
method was nonprobabilistic by convenience.

2.3. Measuring instrument

The knowledge and attitude questions were obtained from
research.?? This same instrument was previously used in
Saudi Arabia and Japan.®®?* The survey comprised of 40
questions categorized into 6 sections. The knowledge and
attitude sections have been evaluated using a Likert scale:
1=strongly disagree, 2=disagree, 3= neither agree nor
disagree, 4=agree and 5=strongly agree, except for the first
dimension of self-perceived knowledge in which it is
presented: 1= not at all, 2= very little, 3= a little, 4= quite a
lot and 5= a lot. Each question is evaluated independently and
then a mean of central tendency and dispersion is obtained
for each dimension.

To conduct an internal validity assessment of the
questionnaire, the translated survey was sent to a committee
of experts composed of five professionals. An AIKEN’s V
statistic of 0.93 was obtained, indicating excellent content
validity. Comments and suggestions for the linguistic
adaptation of the questions were also considered. The pilot
test of the questionnaire approved by expert judgment was
carried out on 22 participants. This revealed high reliability
of the instrument. The survey was sent via email and social
networking sites (Instagram and Facebook) using the Google
Forms® platform. Data were collected using Microsoft
Excel® 2019 for analysis.

2.4. Data analysis

For the univariate analysis, descriptive measures were used,
such as absolute and relative frequency were used for
qualitative variables. In addition, for the quantitative
variables for self-perceived knowledge and attitudes toward
SDF use, the median was used as a measure of central
tendency and the interquartile range as a measure of
dispersion.

For the bivariate analysis, self-perceived knowledge was
compared with the attitudes of pediatric dentists in relation to
the frequency, education, information and possible barriers to
the use of silver diamine fluoride. The Kruskal-Wallis test
was used for this purpose.



120 Quiliano et al. / International Journal of Oral Health Dentistry 2025;11(2):118-126

A confidence level of 95% was used and the statistical
significance value (p) will be less than 0.05 to determine
statistical significance and the results will be analyzed using
the statistical program Stata® version 17.

3. Results

The aim of the present study was to evaluate self-perceived
knowledge and attitudes according to frequency, education,
information and possible barriers to the use of silver diamine
fluoride in pediatric dentists in Peru. There are statistically
significant differences in certain items.

Table 1 details a total of 278 respondents who accessed
and answered the survey correctly, 60.79% (169) were male
and 23.74% (66) were from the provinces. With regarding
work experience as a dentist, 28.42% (79) had 5 to 7 years of
experience. Regarding employment status, 43.53% (121) had
a hospital as their main center. Also, in relation to
information on the FDP, 26.98% (75) of the respondents
obtained this information from dentistry journals, while
33.09% (92) obtained it through publications in scientific
articles. In addition, 14.75% (41) of the respondents point to
inadequate training as one of the possible barriers to SDF use
as a limiting factor.

Table 2 shows the evaluation of the self-perceived
knowledge about SDF among pediatric dentists. Most of the
respondents know enough about the use of SDF to treat dental

Table 1: General characteristics of the respondents (n=278)

caries in pediatric patients and the advantages of the material
compared to other conventional treatments. Also, the indices
of self-perceived knowledge of cavitated lesions (A) and self-
perceived knowledge of non-cavitated lesions (B) obtained a
median of 3, which could be interpreted as little according to
the Likert scale.

Table 3 shows the evaluation of SDF attitudes among
pediatric dentists. The majority of respondents agree that
SDF is a good treatment alternative in patients with severe
dental anxiety and for patients who would have to undergo
dental treatment under general anesthesia. Also, the median
of the considerations about treatment outside the esthetic
zone (E) is 3, as is the median of the considerations about
treatment in the esthetic zone (F).

Table 4 corresponds to the comparison of the frequency,
education, information and possible barriers according to
self-perceived knowledge with the attitudes towards the use
of the SDF according to the respondents. Statistically
significant differences were observed in relation to the
frequency of SDF use with the indices of general self-
perceived SDF knowledge (A) (0.04; p<0.05) and the indices
of knowledge of cavitated lesions (B) (p<0.05). Likewise,
SDF information presented statistically significant difference
with self-perceived knowledge of non-cavitated lesions(C)
(0.03) and patient-related indications for the SDF use index
(D) (0.03).

Variable n (%)
Sex
Male 169 (60.79)
Female 109 (39.21)
Work experience as a dentist
Less than 2 years 14 (5.04)
3-4 years 69 (24.82)
5-7 years 79 (28.42)
8-10 years 69 (24.82)
Greater than 10 years 47 (16.91)
Employment status
Freelance practice 57 (20.50)
Group practice 85 (30.57)
Hospital dentistry 121 (43.53)
Corporate dentistry 15 (5.40)
Frequency of SDF use
Sometimes 75 (26.98)
Never 38 (13.67)
Many times 165 (59.35)
Education about SDF
Undergraduate studies 52 (18.71)
Postgraduate studies 149 (53.60)
Internship 48 (17.27)
Master's degree 26 (9.35)
Doctorate 3 (1.08)
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Table I Continued...

Information sources for SDF

Courses 35 (12.59)
Dentistry journals 75 (26.98)
Publications 92 (33.09)
Dentistry organizations 76 (27.34)
Possible barriers to SDF use

Parent's acceptance 19 (6.83)
Patient's 22 (7.91)
Scientific knowledge 35 (12.59)
Inadequate training 41 (14.75)
Reimbrusement 39 (14.03)
Product supply 35 (12.59)
Cost 26 (9.35)
Does not restore from or function 35 (12.59)
Dental stains 17 (6.12)
More than one 9 (3.24)

n: Absolute frequency

%: Relative

Table 2: Evaluation of self-perceived knowledge of SDF stacked pediatric dentists (n=278)

Self-perceived knowledge

Item Median
(IQR)
How much do you know about... a
SDF use in dentistry? 3(4-3)
SDF use in the treatment of dental hypersensitivity? 3(3-2)
SDF use in the treatment of caries in pediatric patients? 3(3-3)
The advantages of SDF over conventional treatments? 3(3-3)
The potential problems associated with SDF use? 3(3-2)

in one appointment

A | Index of self-perceived general knowledge of SDF use Median= 3, IQR=(3-2)
To what extent do you agree or disagree with the following statements? b Median
(IQR)
SDF can be used to arrest cavitated lesions in enamel 3(4-3)
SDF can be used to arrest cavitated lesions in 3(3-2)
SDF can be used to arrest cavitated root caries 3(3-2)
Infected soft dentin should be removed before applying SDF 3(3-2)
SDF is a good treatment alternative to preventive cavities when all lesions cannot be 3(3-2)

B | Index of self-perceived knowledge of cavited lesions

Median= 3, IQR= (3-3)

SDF can be used applied to arrest noncavitated lesions in enamel

3(3-3)

SDF can be used to preventive noncavitated root

3(32)

C | Index of self-perceived knowledge of noncavitated lesions

Median=3, IQR= (3-2)

disagree, 2= disagree, 3= i neither agree nor disagree, 4= agree, and 5= strongly agree.

a. Response options were 1= none, 2= very little, 3= little, 4= enough, and 5= a lot. B. Reponse options were 1= strongly
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Table 3: Evaluation of attitudes toward SDF use amino pediatric dentists (n=278)

Attitude

Median
Item (IQR)
SDF is a good alternative treatment for...
restoration in children with behavioral problems 3(4-3)
patients who are medically 3(3-2)
patients with severe dental 3(3-3)
patients who need to undergo dental treatment under general anesthesia 3(3-2)
patients who cannot receive conventional dental treatment and could not be 3(3-2)

subject to pharmacological

behavioral management techniques

D | Patient-related indications for SDF Median= 3, IQR=(3-3)
SDF is a good treatment alternative for lesions that ....
are not located in the esthetic zone of primary teeth 3(3-2)
are not located in the esthetic zone of permanent teeth 3(3-2)

E | Treatment considerations outside the esthetic zone Median=3, IQR= (3-2)

SDF is a good treatment alternative for lesions that ....

are located in the esthetic zone of primary teeth

3(3-2)

are located in the esthetic zone of permanent teeth

2(3-2)

F | Treatment considerations in the esthetic zone

Median=3, IQR= (3-2)

Reponse options were 1= strongly disagree, 2= disagree, 3= i neither agree nor disagree, 4= agree, and 5= strongly agree.

Table 4: Comparison of frequency, education, information and possible barriers according to self-perceived knowledge with
attitudes towards FDP use according to respondents (n=278)

‘ Self-perceived knowledge of SDF

Item A B C

Mean Median Mean Median Mean Median

D) 7QR) [ p- D) [ (QR) | p- (SD) (IQR) p-

value value value

Frequency of SDF use
Sometimes 2.89(0.48) | 3(3-3) 2.70(0.74) | 3(3-2) 2.76(0.75) 3(3-2.5)
Never 2.78(0.52) | 3(3-2) 0.04 | 2.73(0.79) | 3(3-2) 0.00 | 2.80(0.44) 2.5(3-2.5) 0.42
Many times 2.98(0.66) | 3(3-3) 2.89(0.63) | 3(3-3) 2.87(0.59) 3(3.5-2.5)
Education of SDF
Undergraduate 2.82(0.64) | 3(3-3) 2.80(0.62) | 3(3-3) 2.88(0.68) 3(3.5-2.5)
studies
Postgraduate 2.94(0.56) | 3(3-3) 2.81(0.66) | 3(3-2) 2.83(0.60) | 2.5(3.5-2.5)
studies
Internaship 3(0.65) 3(3-3) 0.19 | 2.95(0.71) | 3(3-3) 0.30 | 2.92(0.59) 3(3.5-2.5) 0.37
Master's degree | 2.96(0.66) | 3(3-3) 2.61(0.89) | 3(3-2) 2.61(0.65) 2.5(3-2.5)
Doctorate 3(0) (3-3) 2.66(0.57) | 3(3-2) 2.5(0.5) 2.5(3-2)
Information sources for SDF
Courses 2.91(0.44) | 3(3-3) 2.91(0.61) | 3(3-3) 2.55(0.87) 2.5(3-2)
Dentistry 3.04(0.62) | 3(3-3) 2.92(0.69) | 3(3-3) 2.94(0.60) 3(3.5-2.5)
journals
Publication 2.83(0.59) | 3(3-2.5) | 0.70 | 2.71(0.68) | 3(3-2) 0.23 | 2.86(0.55) | 2.5(3.5-2.5) 0.03
Dentistry 2.96(0.64) | 3(3-3) 2.80(0.73) | 3(3-2) 2.81(0.56) | 2.75(3.25-
organizations 2.5)
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Table 4 Continued...

Possible barriers to SDF use

Parent's 2.94(0.62) | 3(3-3) 3(0.81) 3(4-3) 2.55(0.95) 2.5(3-2)
acceptance

Patient's 3(0.53) 3(3-3) 2.90(0.75) | 3(3-2) 2.88(0.95) 2.75(3.5-
acceptance 2.5)
Scientific 3.05(0.53) | 3(3-3) 2.77(0.77) | 3(3-2) 2.88(0.61) 3(3.5-2.5)
knowledge

Inadequate 2.87(0.71) | 3(3-3) | 0.76 | 2.90(0.66) | 3(3-3) | 0.11 | 2.87(0.54) 3(3-2.5) 0.20
Reimbursement | 2.89(0.55) | 3(3-3) 2.82(0.50) | 3(3-3) 2.84(0.56) | 2.5(3.5-2.5)
Product supply 2.77(0.64) | 3(3-2) 2.62(0.80) | 3(3-2) 2.84(0.52) 3(3-2.5)
Cost 2.88(0.51) | 3(3-3) 2.76(0.58) | 3(3-2) 2.84(0.67) 3(3.5-2.5)
Does not restore | 2.97(0.61) | 3(3-3) 2.74(0.61) | 3(3-2) 2.85(0.55) 3(3.5-2.5)
form or function

Dental stains 3.17(0.63) | 3(4-3) 3.05(0.55) | 3(3-3) 2.97(0.54) 3(3.5-2.5)
More than one 2.88(0.60) | 3(3-3) 2.77(1.09) | 3(3-3) 2.44(1.01) 2.5(3-2.5)
Note: Item elements used to create indexes A,B and C correspond to Table 2. Item elements used to create indexes D, E
and F correspond to Table 3.

Kruskal Wallis

test

p<0,05

Table 5: Comparison of frequency on FDP use, education, information and possible barriers according to self-perceived
knowledge and attitudes about FDP according to respondents (n= 278). (Continued)

Attitude toward SDF

Item D E F
Mean (SD) | Median Mean (SD) | Median Mean (SD) | Median
(IQR) p- (IQR) p- (IQR) p-
value value value
Frequency of SDF use
Sometimes 2.94(0.53) | 3(3-3) 2.8(0.66) 3(3.5- 2.39(1.02) | 2.5(3-2)
2.5)
Never 2.94(0.43) | 3(3-3) 0.20 | 2.84(0.57) 3(3.5- 0.29 2.5(0.91) | 25(3-2.5) | 0.54
2.5)
Many times 2.91(0.40) | 3(3-3) 2.86(0.70) 3(3.5- 2.44(0.87) | 2.5(3-2)
2.5)
Education of SDF
Undergraduate 2.98(0.41) | 3(3-3) 2.87(0.72) 3(3.5- 2.45(0.89) | 2.5(3.25-
studies 2.5) 1.75)
Postgraduate 2.94(0.43) | 3(3-3) 2.83(0.68) 3(3.5- 2.48(0.90) | 2.5(3-2.5)
studies 2.5)
Internaship 2.89(0.50) 3(3- 0.38 | 2.95(0.62) 3(3.5- 0.61 | 2.68(0.80) | 2.5(3.5- 0.44
2.75) 2.5) 2.5)
Master's degree 2.76(0.42) | 3(3-3) 2.61(0.57) 2.5(3- 1.71(0.97) | 1.75(2.5-
2.5) 1)
Doctorate 3(0) 3(3-3) 2.83(0.28) | 3(3-2.5) 2.16(0.28) | 2(2.5-2)
Information sources for SDF
Courses 3.05(0.33) | 3(3-3) 2.9(0.63) 3(3.5- 2.24(1.08) | 2.5(3-1.5)
2.5)
Dentistry 2.99(0.54) | 3(3-3) 2.94(0.67) 3(3.5- 2.61(0.82) | 2.5(3-2.5)
journals 2.5)
Publications 2.89(0.43) | 3(3-3) 0.03 | 2.82(0.60) | 3(3.25- | 0.47 | 2.41(0.90) | 2.5(3-2) 0.82
2.5)
Dentistry 2.85(0.37) | 3(3-3) 2.75(0.75) | 2.5(3.5- 2.39(0.93) | 2.5(3-2)
organizations 2.5)
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Table 5 Continued...

Possible barriers to SDF use

Parent's 2.89(0.59) | 3(3-2.5) 2.86(0.81) | 2.5(3.5- 2.15(1.13) | 2.5(3-1.5)

acceptance 2)

Patient's 3.06(0.41) | 3(3-3) 2.84(0.74) | 2.5(3.5- 2.75(0.50) 2.5(3.5-

acceptance 2.5) 2.5)

Scientific 2.97(0.43) | 3(3-3) 2.81(0.74) 3(3.5- 2.51(0.95) | 2.5(3-2.5)

knowledge 2.5)

Inadequate 2.92(0.42) | 3(3-3) 0.85 | 2.92(0.53) 3(3.5- 045 | 2.63(0.59) | 2.5(3-2.5) | 0.22

training 2.5)

Reimbursement 2.87(0.31) | 3(3-3) 2.74(0.66) | 2.5(3.5- 2.43(0.85) | 2.5(3-2)
2.5)

Product supply 2.87(0.45) | 3(3-3) 2.88(0.50) | 3(3-2.5) 2.41(0.84) | 2.5(3-2)

Cost 2.96(0.50) | 3(3-3) 2.69(0.83) 3(3.5- 2.30(1.24) 2.5(3.5-
2.5) 1.5)

Does not restore | 2.91(0.49) | 3(3-3) 2.9(0.73) 3(3.5- 2.47(0.86) | 2.5(3-2)

form or function 2.5)

Dental stains 2.91(0.40) | 3(3-3) 2.91(0.61) 3(3.5- 2.20(1.19) 2.5(3.5-
2.5) 1.5)

More than one 3(0.5) 3(3-3) 2.94(0.52) | 3(3-2.5) 1.94(1.23) | 2.5(3-1)

Note: Item elements used to create indexes A,B, and C correspond to Table 2. Item elements used to create indexes D, E

and F correspond to Table 3.

Kruskal Wallis

test

p<0,05

4. Discussion

The aim of the present study was to compare self-perceived
knowledge with attitudes according to frequency, education,
information and possible barriers in pediatric dentists in Peru
regarding the use of the SDF, finding statistically significant
differences in certain items.

Within the study, it was found that 12.59% of
respondents had information on SDF through courses, these
results are similar to those found in pediatric dentists in the
Netherlands by Schroé with 22%.2° This similarity may stem
from various barriers to the incorporation of SDF in
postgraduate training programs, including the limited
availability of commercial products, minimal advertising,
lack of familiarity with the material, and particularly, parental
resistance due to esthetic concerns.?*?® To address this,
informed consent is now required before SDF application,
ensuring that parents understand its benefits and justifying its
inclusion in postgraduate education. Notably, the Horst
protocol provides comprehensive guidance with color
photographs, helping parents fully grasp both the advantages
and potential drawbacks of treatment.?’

Regarding possible barriers to the use of SDF, the
present study found that 14.75% of the respondents reported
inadequate training as an obstacle. Similarly, in a study
conducted in the USA, it was reported that, although almost
all professionals had received information on the SDF, 45.2%
had never used it on real patients.?® This highlights the
importance of education in the use of the SDF being both

theoretical and practical, which will allow interventions to be
carried out safely, efficiently and generate greater confidence
among parents.?

In terms of self-perceived knowledge in cavitated lesions
about the use of SDF (B), half of the respondents expressed
agreement with its use in cavitated dentin lesions and in the
arrest of cavitated root caries. These results are similar to
those reported by Antonioni et al®?> who found that 40% of
the participants supported the use of SDF in cavitated dentin
lesions and 34% in the arrest of cavitated root caries. There
is clinical evidence that SDF facilitates the formation of
tertiary dentin and the absorption is higher within the lesion;
also, the application of SDF on root surfaces is effective in
eliminating bacterial activity and survival.®

On the other hand, regarding the considerations on
treatment in the esthetic zone (H), 52.16% of the participants
expressed agreement that SDF is a good treatment alternative
for lesions located in the esthetic zone of the primary teeth.
This result contrasts with that obtained by Antonioni,??> who
reported 24% for the same item. It should be noted that
parental acceptance of the SDF was higher in primary teeth
compared to permanent teeth, as well as in posterior teeth in
contrast to anterior teeth in both dentitions. This could be
explained by parental knowledge of the natural exfoliation of
primary teeth and the lower visibility of stains in posterior
teeth.3!

Regarding the comparison of frequency about the use of
the SDF, education, information and possible barriers
according to self-perceived knowledge and attitudes about
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the SDF according to the respondents, in our results
statistically significant differences are observed between
frequency about the use of the SDF with the index of general
self-perceived knowledge about the SDF(A) (p=0.04). This
finding is relevant for the understanding of other studies. In
the research by Antonioni et al.?? it was reported that 91% of
the specialists had never used the SDF in their practice,
despite the fact that 37% knew its purpose. Ezzeldin et al.*
showed that 75% of the specialists had not used the SDF,
although 70% knew its purpose. In addition, only 38% were
familiar with its specific use to treat caries.®? These data
reflect a changing trend in recent years in the management of
carious lesions, particularly in children. Notably, the FDA
approved the use of SDF in 2014 to treat dental
hypersensitivity and subsequently in October 2016 as a
therapy for caries management.®® In addition, its use has
gained greater prominence worldwide during the COVID-19
pandemic, thanks to its non-aerosol-generating treatment
nature and AAPD endorsement.3*

Finally, statistically significant differences were found
between information about SDF and the index of self-
perceived knowledge about non-cavitated lesions (C)
(p=0.03; p >0.05). The results indicate that 51.8% of the
participants agree that SDF can be used to stop non-cavitated
root caries. Clinical studies have shown that, in the early
stages of root caries, noninvasive treatments such as SDF are
effective in preventing its progression.®® On the other hand,
although some patients find the darkening caused by SDF
unacceptable, research suggests that the use of an optimal
concentration of potassium iodide can reduce this black
staining over a period of 7 to 14 days. However, other studies
have not found a significant reduction in long-term staining.36
It is essential to highlight the importance of educational
institutions including in their undergraduate and specialty
programs not only the management of enamel and dentin
caries, but also the approach to root caries, through the
teaching of reliable information and the incorporation of
these practices in health system policies.

Further clinical trials and long-term follow-up are
recommended to obtain more detailed information on optimal
SDF concentration, follow-up times, and treatment protocols.
Also, further studies on the use of SDF in combination with
other minimally invasive procedures, such as the silver-
modified atraumatic restorative technique (SMART), which
offers the dual benefit of arresting carious lesions and
restoring the tooth, especially after the COVID-19 pandemic,
would be beneficial %

Globally, in countries such as Argentina, Brazil, Finland,
India, Japan, Kenya, South Africa, Switzerland, Thailand, the
United Kingdom and the United States, undergraduate dental
training includes SDF in their curricula. However, it is
important to note that concentrations and guidelines related
to SDF vary among countries.*” In addition, the simplicity of
SDF application allows other qualified health professionals,

such as hygienists, to apply it in a straightforward manner.
Since the procedure is painless, it is especially useful for
reducing anxiety in vulnerable patients, such as young
children, older adults and people with special needs.*® In
addition, it is essential to develop strategies that minimize the
esthetic disadvantages associated with the use of SDF, as
these are a barrier to parental acceptance. A promising
solution is the application of selenium nanoparticles (SeNPs),
which can modify the chemical composition of the SDF to
reduce these limitations.3 The limitations in the present study
are related to the method of data collection, since using a self-
report questionnaire there is the possibility of a social
desirability bias on the part of the respondents, in which they
complete the survey in a socially accepted manner and not
with their own criteria. However, this was countered by the
adequate intraclass correlation coefficient (ICC) obtained
from the questionnaire.®

5. Conclusion

This study revelead that pediatric dentists hold a positive
attitude toward silver diamine fluoride use; however,
strengthening their knowledge is key to promoting it wider
adoption, especially in today’s context.

6. Source of Funding

This research received no external funding.

7. Conflicts of Interest
The authors declare no conflict of interests.

8. Acknowledgment
Not applicable.

References

1.  Pitts NB, Zero DT, Marsh PD, Ekstrand K, Weintraub JA, Ramos-
Gomez F, et al. Dental caries. Nat Rev Dis Primers. 2017;3:17030.

2. Jain N, Dutt U, Radenkov I, Jain S. WHO's global oral health status
report 2022: Actions, discussion and implementation. Oral Dis.
2024;30(2):73-9

3. MINSA: Ministry of Health, General Directorate of Epidemiology.
Perfil epidemiologico de salud bucal en escolares de 3 a 5 aiios,
Peru. Lima; 2014.

4.  Pitts NB, Baez RJ, Diaz-Guillory C, Donly KJ, Feldens CA,
McGrath C, et al. Early Childhood Caries: IAPD Bangkok
Declaration. J Dent Child (Chic). 2019 May 15;86(2):72.

5. Machiulskiene V, Campus G, Carvalho JC, Dige I, Ekstrand KR,
Jablonski-Momeni A, et al. Terminology of Dental Caries and
Dental Caries Management: Consensus Report of a Workshop
Organized by ORCA and Cariology Research Group of IADR.
Caries Res. 2020;54(1):7-14.

6. American Academy of Pediatric Dentistry. Policy on early
childhood caries (ECC): Classifications, consequences, and
preventive strategies. In: The Reference Manual of Pediatric
Dentistry. Chicago (IL): American Academy of Pediatric Dentistry;
2019. p. 71-3.

7. American Academy of Pediatric Dentistry. Use of anesthesia
providers in the administration of office-based deep
sedation/general anesthesia to the pediatric dental patient. In: The



126

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

Quiliano et al. / International Journal of Oral Health Dentistry 2025;11(2):118-126

Reference Manual of Pediatric Dentistry. Chicago (IL): American
Academy of Pediatric Dentistry; 2019. p. 327-30.

American Academy of Pediatric Dentistry. Policy on minimally
invasive dentistry. In: The Reference Manual of Pediatric Dentistry.
Chicago (IL): American Academy of Pediatric Dentistry; 2024. p.
98-100.

Crystal YO, Chaffee BW. Silver diamine fluoride is effective in
arresting caries lesions in primary teeth. J Evid Based Dent Pract.
2018;18(2):178-80.

Seifo N, Robertson M, MacLean J, Blain K, Grosse S, Milne R, et
al. The use of silver diamine fluoride (SDF) in dental practice. Br
Dent J. 2020;228(2):75-81.

Brar A, Singh AP, Narad C, Singh R. The role of silver diamine
fluoride in contemporary dental practice: A comprehensive review.
J Pharm Bioallied Sci. 2024;16(Suppl 3):S1953-55.

Crystal YO, Marghalani AA, Ureles SD, Wright JT, Sulyanto R,
Divaris K, et al. Use of Silver Diamine Fluoride for Dental Caries
Management in Children and Adolescents, Including Those with
Special Health Care Needs. Pediatr Dent. 2017;39(5):135-45.
Nelson T, Scott JM, Crystal YO, Berg JH, Milgrom P. Silver
Diamine Fluoride in Pediatric Dentistry Training Programs: Survey
of Graduate Program Directors. Pediatr Dent. 2016;38(3):212-7.
Hegde T, Bhavyashri P, Vasthare R, Karthik M, Munoli R.
Evaluation of Parental Dental Fear and Anxiety (DFA) on
Adolescent Dental Treatment: A Narrative review. J Int Soc Prev
Community Dent. 2022;12(1):12-9.

Chai HH, Chen KJ, Duangthip D, Lo ECM, Chu CH, Gao SS.
Parental perspectives on the use of silver diamine fluoride therapy
to arrest early childhood caries in kindergarten outreach dental
services: A qualitative study. J Dent. 222;125:104250.

Seifo N, Cassie H, Radford J, Innes N. "It’s really no more difficult
than putting on fluoride varnish”: a qualitative exploration of dental
professionals’ views of silver diamine fluoride for the management
of carious lesions in children. BMC Oral Health. 2020;20:257.
Sabbagh H, Othman M, Khogeer L, Al-Harbi H, Al Harthi A,
Abdulgader Yaseen Abdulgader A. Parental acceptance of silver
Diamine fluoride application on primary dentition: a systematic
review and meta-analysis. BMC Oral Health. 2020;20(1):227.
Ladparkdy S, Asvanund Y, Prapansilp W, Srimaneekarn N. The
Parental Concern and Acceptance of Silver Diamine Fluoride
Treatment in Preschool Children: A Cross Sectional Study. J Int Soc
Prev Community Dent. 2024;14(5):413-20.

Vollu AL, Moreira JPL, Luiz RR, Barja-Fidalgo F, Fonseca-
Gongalves A. Survey of knowledge, attitudes and practices of
brazilian dentists regarding silver diamine fluoride. Pesqui Bras
Odontopediatria Clin Integr. 2020;20:e4280.

Bukowski H. Self-Knowledge. In: Zeigler-Hill V, Shackelford TK,
editors. Encyclopedia of Personality and Individual Differences.
Cham: Springer; 2020.

Ortega Carrasco R, Veloso Toledo D, Hansen O. Percepcion y
actitudes hacia la investigacion cientifica. Academo (Asuncion).
2018;(2):101-9.

Antonioni MB, Fontana M, Salzmann LB, Inglehart MR. Pediatric
dentists' silver diamine fluoride education, knowledge, attitudes,
and professional behavior: A national survey. J Dent Educ.
2019;83(2):173-82.

Alajlan G, Alshaikh H, Alshamrani L, Alanezi M, Alarfaj S,
AlSwayyed T. Knowledge on and Attitude Toward Silver Diamine
Fluoride among Saudi Dental Practitioners in Riyadh Public
Hospitals. Clin Cosmet Investig Dent. 2020;12:399-407.

24.

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

Chai HH, Kiuchi S, Osaka K, Aida J, Chu CH, Gao S. Knowledge,
Practices and Attitudes towards Silver Diamide Fluoride Therapy
among Dentists in Japan: A Mixed Methods Study. Int J Environ Res
Public Health. 2022;19(14):8705.

Schroé SCH, Bonifacio CC, Bruers JJ, Innes NPT, Hesse D. General
and paediatric dentists' knowledge, attitude and practises regarding
the use of Silver Diammine Fluoride for the management of dental
caries: a national survey in the Netherlands. BMC Oral Health.
2022;22(1):458.

Rosenblatt A, Stamford TC, Niederman R. Silver diamine fluoride:
a caries silver-fluoride bullet. J Dent Res. 2009;88(2):116-25.
Horst J, Ellenikiotis E, Milgrom P. UCSF Protocol for caries arrest
using silver diamine fluoride: rationale, indications, and consent. J
Calif Dent Assoc. 2016;44(1):16-28.

Dang C, Comnick CL, Tabrizi M, Kaufman L, Soto A, Smith BM,
et al. Assessment of knowledge and perception about silver diamine
fluoride (SDF) for treating older adults among graduating dental
students. J Dent Educ. 2020;84(11):1210-8.

Crystal YO, Janal MN, Hamilton DS, Niederman R. Parental
perceptions and acceptance of silver diamine fluoride staining. J Am
Dent Assoc. 2017;148(7):510-8.

Surendranath P, Krishnappa S, Srinath S. Silver Diamine Fluoride
in Preventing Caries: A Review of Current Trends. Int J Clin Pediatr
Dent. 2022;15(Suppl 2):S247-S51

Almarwan M, Almawash A, AlBrekan A, Albluwi S. Parental
acceptance for the use of silver diamine fluoride on their special
health care-needs child's primary and permanent teeth. Clin Cosmet
Investig Dent. 2021;13:195-200.

Ezzeldin T, Al-Awasi KA, Bader RM, Alshaikhi AY, Hakami AH,
Siddiqui IA, et al. A Study to assess the awareness and use of Silver
Diammine Fluoride and Hall Technique among dental professionals
and dental students in the Eastern Province. Saudi Dent J.
2021;33(8):1166-73.

Sarvas E. The history and use of silver diamine fluoride in dentistry:
Areview. J Calif Dent Assoc. 2018;46(1):19-22.

American Academy of Pediatric Dentistry, Council on Clinical
Affairs. Policy on the use of silver diamine fluoride for dental caries
management in children and adolescents, including those with
special health care needs. Pediatr Dent 2017;39(6):146-55.
Oliveira BH, Cunha-Cruz J, Rajendra A, Niederman R. Controlling
caries in exposed root surfaces with silver diamine fluoride: A
systematic review with meta-analysis. J Am Dent Assoc.
2018;149(8):671-9.

Natarajan D. Silver Modified Atraumatic Restorative Technique: A
Way towards "SMART" Pediatric Dentistry during the COVID-19
Pandemic. Front Dent. 2022; 19:12.

Gao SS, Amarquaye G, Arrow P, Bansal K, Bedi R, Campus G, et
al. Global oral health policies and guidelines: Using silver diamine
fluoride for caries control. Front Oral Health. 2021;2:685557.
Almuqgrin A, Kaur IP, Walsh LJ, Seneviratne CJ, Zafar S.
Amelioration strategies for silver diamine fluoride: moving from
black to white. Antibiotics (Basel). 2023;12(2):298.

Bispo Junior JP. Social desirability bias in qualitative health
research. Rev Saude Publica. 2022;56:101.

Cite this article: Quiliano RAA, Rios XAL, Carrillo CAB.
Evaluation of self-perceived knowledge and attitudes towards
the use of silver diamine fluoride in pediatric dentists. Int J Oral
Health Dent. 2025;11(2):118-126.




