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ABSTRACT

This study investigated the teaching and use of silver diamine fluoride (SDF) in Pediatric Dentistry
in undergraduate Brazilian dental schools through a questionnaire-based cross-sectional analysis.
Two-hundred and thirty-five questionnaires were e-mailed to directors of Pediatric Dentistry of
undergraduate Brazilian dental schools. The details of the teaching and use of SDF in clinical practice
were asked. Obtained data were analyzed descriptively and using the chi-square test. A total of 149
complete questionnaires were returned (63.4%). Most of schools taught SDF in lectures (73.8%, p
<0.001). The majority use SDF in clinical practice (64.4%, p <0.001), but its use is not frequent
(11.4%, p<0.001). All dental schools reported that SDF is applied in primary teeth, and few reported
its use for permanent teeth (36.4%, p = 0.01). SDF has been used mainly for cavitated caries in
primary teeth of children aged 0 to 3 years (93.7%, p<0.001), with restricted use in posterior teeth
(42.7%, p <0.001). Although SDF is teaching and used in clinical practice in Pediatric Dentistry in
most Brazilian undergraduate schools, its use is not frequent. Furthermore, SDF is not considered an
option for caries lesions in some dental schools.

Descriptors: Dental Caries. Cariostatic Agents. Pediatric Dentistry. Education, Dental. Survey and
Questionnaires.

1 INTRODUCTION of  numerous  scientific investigations.

Silver diamine fluoride (SDF) has been
considered one of the most effective treatments
for arresting carious lesions in primary teeth®. Its
use was proposed in Japan? in the 70s and later
began to be used in Brazil® and other countries.
However, it recently came back to prominence
mainly after its introduction in the American
market in 2014*, becoming, since then, the focus

Furthermore, in early 2020, with the global
pandemic of COVID-19, the SDF has emerged as
a minimally invasive measure with minimal
aerosol generation carious lesions treatment®®.
Silver diamine fluoride has antibacterial
properties, acts on the dental structure's
remineralization, and has an inhibitory effect on
the organic matrix's degradation’. The most
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common adverse effect related to its use is to
make treated carious lesions black®, forming a
layer of silver phosphate on the surface®. This
clinical observation that SDF causes the
compromised tooth structure to darken can
significantly impede its use due to aesthetic
concerns, especially when anterior teeth are
involved®®. Therefore, the inclusion of SDF as a
teaching topic and its use in undergraduate dental
schools may be affected.

A recently published study investigated the
teaching of silver diamine fluoride in dental
schools in the United States. It is present in the
curriculum of almost 70% of them but is used in
clinical practice in less than 50%?*. Another
investigation carried out in residency programs
in Pediatric Dentistry, also in American
institutions, found that for more than one-half of
the respondents, the concern with parental
acceptance in the face of the color change
associated with arresting of the carious lesion is
considered a barrier to its use?. The use of SDF
was less commonly taught in undergraduate
pediatric dentistry in dental schools in the United
Kingdom®3. To the best of our knowledge, there
are no investigations on the use of silver diamine
fluoride in Brazilian dental schools. Therefore,
this study aimed to evaluate the current teaching
and use of SDF in Pediatric Dentistry in
undergraduate Brazilian dental schools. The
hypothesis tested was that SDF is not taught and
not used in most pediatric dentistry disciplines.

2 METHODS

Study Design

This research refers to a questionnaire-
based cross-sectional study conducted from
September 2019 to April 2020. The project
started after review and approval by the
Institution's Research Ethics Committee (CAAE
08116619.2.0000.5346) and was designed and

conducted according to guidelines of the
STROBE statement (Strengthening the reporting
of observational studies in epidemiology)**.

Population

The survey targeted 265 undergraduate
dental schools in Brazil, all of them registered
with the Federal Council of Dentistry and the
Ministry of Education and Culture (MEC).
Therefore, a convenience sample was used.

Data Collection

The names and electronic addresses of the
heads or other staff members of Pediatric
Dentistry were obtained from school websites. A
questionnaire about the current use and teaching
of silver diamine fluoride was developed based
on the previous study®®. An introductory letter, a
Free and Informed Consent Form, and a link to
the online platform (Google Forms) were sent to
a faculty member in charge of each institution's
pediatric dentistry teaching.

The questionnaire consisted of 11
questions designed to evaluate the details of the
theoretical teaching and clinical use of SDF in
undergraduate pediatric dentistry. The first
question asked if the silver diamine fluoride is a
theoretical topic of lectures and if it is used in the
clinical practice of pediatric dentistry. When the
answer was positive, other specific questions
about the use of SDF were presented: frequency
and how long it has been used, product
concentration, if used in primary teeth and age
range, if used in permanent teeth, if used in
anterior and/or posterior teeth and for non-
cavitated or cavitated lesions, according to the
International Caries Detection and Assessment
System (ICDAS) considering each type of teeth
(primary or permanent).

The questionnaires were sent out again up
to five times, with seven-day intervals among
submissions in case of no response. After this
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period, a new attempt was made for another teacher
from the same institution. If more than one
questionnaire returned from the same institution,
the first questionnaire received was considered.

Data Analysis

The data obtained were summarized
using descriptive statistics (percentages) and the
chi-square test to compare the proportions
obtained. The results were analyzed using the
Minitab Express statistical program (Minitab,
Inc, State College, PA, USA).

3 RESULTS

A flow diagram illustrates the sending and
receiving of questionnaires (figure 1). A total of
265 institutions were considered as potential
participants. Of these, 20 were excluded from the
study for not having started the discipline of
Pediatric Dentistry. Also, 10 institutions could
not be considered due to the impossibility of
contact. Questionnaires were sent to 235 dental
schools. A total of 149 dental schools returned
the completed questionnaires (overall response
rate of 63.4%).

265
Undergraduate Brazilian
dental schools

235
Questionnaires e-mailed

10
E-mail contact was not
possible

20
Excluded institutions™

149
Answered questionnaires

Non-respondents

86

Formal lectures

Clinical practice

110 yes 39 no 96 yes

53 no

*Had not yet a Pediatric Dentistry teacher

Figure 1. Flowchart for the application of questionnaires in the Pediatric Dentistry disciplines of

undergraduate dentistry courses in Brazil

The number of questionnaires answered
by Brazilian geographic macro-regions and
public or private dental schools is described in
table 1. The majority (78%) of the schools are
private educational institutions, and 60.8% of

these private schools returned the completed
questionnaire. Fifty-one public educational
institutions were consulted, and 72.5%
participated in the study. All Brazilian
geographic macro-regions were represented in
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the present study. However, Southeast and
Central-West macro-regions showed higher

representation and 72.2%,

respectively).

(84.4%

Table 1. Type and geographic region of undergraduate courses participating in the research

Sente-mails  Answered Questionnaires
N N (%)
Type of the Institution

Public 51 37 (72.5)

Private 184 112 (60.8)
Country Region

North 21 11(52.3)

Northeast 62 33(53.2)

Central-West 18 13(72.2)

Southeast 89 54 (60.6)

South 45 38 (84.4)
Total 235 149 (100)

In most of the responding schools, silver
diamine fluoride is included as a topic in formal
lectures (73.8%, p<0.001) and is used in the
clinical practice of pediatric dentistry (64.4%,
p<0.001). The general obtained data are
described in table 2.

Regarding the frequency of use, most
schools reported using the SDF rarely (29.5%) or
sometimes (27.5%), and in 11.4% of schools,
SDF is used frequently (p<0.001). It has been in
use for less than 5 years (46.8%), although 37.5%
using it for more than 10 years in the discipline's
clinical practice. SDF in a concentration of 30%
(52%, p=0.01) is used in most schools, despite
the concentrations of 38% and 10% or 12%. It is
essential to consider that some respondents chose
more than one option.

The SDF is used in all institutions to treat
carious lesions in primary teeth, but only 36.4%
of schools reported its use in permanent teeth

(p=0.01). For primary teeth, it is used for both
anterior and posterior teeth (53.1% of responses),
although in some institutions, the use is restricted
to posterior teeth (42.7% of responses, p<0.001).
The SDF is mostly used in children aged 0 to 3
years (93.7%, p<0.001), but the application in
children aged 5 to 10 years was also reported by
most schools (63.5%). Regarding the type of
lesion, non-cavitated enamel lesions (ICDAS 1
and 2) have been treated with SDF (33%), even
if less frequently than cavitated lesions, both in
enamel (ICDAS 3, 63.5%) and dentin (ICDAS 5
and 6, 63.5%). For permanent teeth, it is used
almost exclusively in posterior teeth (88.5%, p<
0.001) in enamel cavitated lesions (ICDAS 3,
57.1%), non-cavitated lesions (ICDAS 1 and 2,
42.8%), and even in dentin cavitated lesions
(ICDAS 5 and 6, 40%). Table 3 presents the
specific data about primary and permanent teeth
use.
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Table 2. Results regarding general data about the use of silver diamine fluoride presented in the survey

Questions N (%0)*
How often is the SDF are use?
Frequently 11 (11.4)*
Sometimes 41 (27.5)
Rarely 44 (29.5)
How long SDF has it been used by the institution?
Less than 5 years 45 (46.8)
From 5 to 10 years 15 (15.6) *
More than 10 years 36 (37.5)
What product concentration is used?
10 or 12% 33 (34)
30% 50 (52) *
38% 27 (28)
Do not know 5(5.2)
Is it used on primary teeth?
Yes 96 (100)*
No 0
Is it used on permanent teeth?
Yes 35 (36.4)
No 61 (63.5)°

* Numbers (percentage) marked with superscript symbols show statistically significant differences from the others.

#p<0.001 $ p=0.01

4 DISCUSSION

SDF has been used in Brazil since the
1980s; however, recently, it has aroused greater
interest and perhaps greater use, as it is a non-
invasive technique for caries treatment!® and
due to its current availability in the American
market*. Besides that, the SARS-CoV2 pandemic
impact on dentistry requires evidence-based
protocols on children's dental care, including
those with no or minimum aerosol generation, as

the use of SDF>8. This is the first study to
investigate the teaching and use of SDF in
Brazilian undergraduate dental schools. The
overall response rate (63.4%) may be considered
satisfactory because of the significant number of
dental schools in Brazil; in this study, 235
institutions were contacted, and 149 answered
the survey. Also, the obtained response rate is
even higher than that related in other Brazilian
surveys based on questionnaires’*°.
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Table 3. Results regarding specific data about the use of silver diamine fluoride in primary and

permanent teeth presented in the survey

Questions N (%)*
Primary teeth**
What age group is it used?
0 to 3 years 90 (93.7)*
5to 10 years 61 (63.5)
Over 10 years 14 (14.5)
Which teeth are treated with SDF?
Anterior 4 (4.1)*
Posterior 41 (42.7)
Both 51 (53.1)
Which lesions are treated with SDF?
Enamel lesions, without cavity (ICDAS 1 and 2) 31 (33)*
Enamel cavitated lesions (ICDAS 3) 61 (63.5)
Dentin cavitated lesions (ICDAS 5 or 6) 61 (65.5)
Permanent teeth***
What types of teeth are treated with SDF?
Anterior 0
Posterior 31 (88.5)*
Both 4 (11.4)
What type of lesions are treated with SDF?
Enamel lesions, without cavity (ICDAS 1 and 2) 15 (42.8)
Enamel cavitated lesions (ICDAS 3) 20 (57.1)
Dentin cavitated lesions (ICDAS 5 or 6) 14 (40)

* Numbers (percentage) marked with symbols show statistically significant differences from the others.

** N= 96 ***N=35 *p<0.001

This study demonstrates that SDF is a topic
of theoretical lectures and is used in the clinical
practice of the Pediatric Dentistry of most
Brazilian dental schools, then the null hypothesis
could be rejected. These findings contrast with
the data obtained in American dental schools*

and from a study carried out in dental schools in
the United Kingdom®. In the United Kingdom,
only one institution reported teaching the
technique of silver diamine fluoride. Despite
being part of the majority curriculum in
American institutions, it is used in clinical
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practice in less than 50%. Although SDF has
been available for more than four decades in
some countries like Brazil, only in 2014 the SDF
receive FDA (Food and Drug Administration)
approval for commercialization in the American
market®. In the United Kingdom, currently, the
use of SDF would be on an off-license basis®®.
These may explain the differences observed in
SDF use in Brazilian, American, and European
institutions. Besides, the great concern with
unfavorable aesthetics resulting from SDF use
may also explain its non-use.

Silver diamine fluoride has been
considered the most effective non-invasive
treatment for arrest carious lesions in primary
teeth!. SDF application is advised for cavitated
lesions?®?t,  especially ~ with  dentinal
involvement??, In all Brazilian institutions that
reported using SDF, use it on primary teeth,
especially in children aged 0 to 3 years. The use
of SDF is being recommended for the
management of early childhood caries !, and it
can prevent or delay surgical intervention until 3
years of age, which makes it a potentially
attractive therapy in this very young pediatric
population?®, Despite this, most undergraduate
dental schools have also considered the
application in children aged 5 to 10 years.

The obtained data pointed out that in most
Brazilian dental schools, the SDF is an option for
treating cavitated lesions in primary teeth, both
in enamel (ICDAS 3) and dentin (ICDAS 5 and
6). On the other hand, few schools consider its
use to treat incipient caries lesions (ICDAS 1 and
2). Unlike what happens for cavitated lesions,
there is still no strong evidence to demonstrate
SDF's superiority over other treatments for non-
cavitated lesions. The recommendation, so far,
has been to prioritize the application of fluoride
varnishes or sealants?.

In contrast to the widespread use of silver
diamine fluoride for caries arrest in primary

teeth, it is not commonly used in permanent teeth
in most Brazilian institutions, probably due to the
greater aesthetic demand for permanent teeth.
Also, the SDF has its main indication for the
treatment of early childhood caries, children with
no cooperative behavior, that may be considered
traditional restorative treatment barriers®. In a
non-restorative  treatment  guideline, the
application of SDF is recommended for cavitated
lesions in primary and permanent teeth; however,
it is considered a conditional recommendation
for permanent teeth. Therefore, there is no
substantial evidence available to inform its
effectiveness on these teeth?®. However, it is
noteworthy that the literature shows that the SDF
is an alternative treatment option for incipient
caries in occlusal surfaces of permanent first
molars®? and initial and moderate caries
(ICDAS 1, 2, and 3) in proximal surfaces of
permanent teeth?’. According to the present
results, the use in cavitated enamel lesions was
similar to non-cavitated and even cavitated lesion
in dentin.

The present study also investigated the use
of SDF in anterior or posterior teeth. Most of the
respondent schools use SDF in anterior and
posterior primary teeth; however, in many
institutions (42.7%), its use is restricted to
posterior teeth. This finding is probably due to
the potential for darkening the teeth treated with
SDF®. A frequent clinical observation following
the SDF application, the black staining seems to
be more acceptable by parents in posterior teeth
than in anterior teeth'®. It is interesting to note
that according to a recently published scoping
review, in general, the staining caused by SDF
did not interfere in the parental acceptability for
the treatment. However, it is one of the
professionals' concerns and possible impacts on
its use?®. As expected, the SDF use in permanent
dentition is exclusive to posterior teeth in almost
all institutions.
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Regarding SDF concentrations, products in
lower concentrations (10% and 12%) and higher
concentrations (30% and 38%) are available in
Brazil®. Most consulted schools answered using
a concentration of 30%. Clinical trials
demonstrate that products with the highest
concentrations are more effective in arresting
caries lesions®3°, and SDF in a 38%
concentration is the most recommended®. This is
the most used concentration worldwide, but it is
used in only a small percentage of Brazilian
dental schools. It can be explained by only one
product with this concentration (Riva Star, SDI,
Victoria, Australia) is more recently available in
the Brazilian market. However, clinical studies
that evaluated the concentration of 30%
guarantee its effectiveness®33,

This study also investigated how long the
SDF has been used in pediatric dentistry in
Brazilian dental schools. Although SDF has been
used in Brazil for a long time, almost half of the
respondent schools have reported using the SDF
for less than five years. The recent interest by the
scientific community may have contributed to it.
It is also important to note that, although most
Brazilian institutions reported the use of SDF, its
use is not frequent. It may be related to the
restricted indication for children under 3 years
old and in posterior teeth. Besides, there may still
be fear of its use due to concern about accepting
the color change caused by SDF by parents or
guardians, a finding of a previous study carried
out in American Pediatric Dentistry Training
Programs'?. Also, it is essential to consider that,
at the moment of this research, in some
institutions, SDF was not yet considered a
treatment option for caries lesions. We can
speculate that the SARS-CoV2 pandemic has the
potential to highlight techniques that do not
generate aerosol®®. SDF is an excellent
alternative, and dental schools that have not yet
used it should now consider it as a treatment

option for caries lesions in Pediatric Dentistry.

Considering that the SDF has been
recognized as an effective non-invasive
treatment for caries lesions, knowledge about its
use in undergraduate education is essential,
especially in Pediatric Dentistry. Thus, the
present study results show that the SDF has been
considered a treatment option, especially for
arresting cavitated carious lesions in primary
teeth in children from 0 to 3 years old, as most
Brazilian dental schools attest. However, despite
all available scientific evidence about silver
diamine fluoride effectiveness, there are still
schools that use it rarely or not at all
Interestingly, in a previous study? in American
residency programs in Pediatric Dentistry, only
26% of respondents reported using SDF. Still, the
publication of this 2015 study's update®® now
shows that 100% reported its utilization in 2020.
It can also highlight the importance of this type
of survey to guide and accompany teaching in
Pediatric Dentistry. This study encourages
Brazilian dental schools to reinforce SDF use in
clinical practice as it is a well-established and
successful technique for arresting carious
lesions, especially in primary teeth.

5 CONCLUSIONS

Based on this questionnaire-based cross-
sectional analysis, silver diamine fluoride has
been taught and used in Pediatric Dentistry of
most undergraduate Brazilian dental schools, but
its use is not frequent. SDF is used primarily for
early childhood caries and cavitated lesions in the
posterior primary teeth.

RESUMO

Ensino e uso do diamino fluoreto de prata em
Odontopediatria: analise transversal baseada
em questionario com cursos de graduacdo em
Odontologia brasileiros

Este estudo investigou o ensino e a utilizacdo do
diamino fluoreto de prata (DFP) em
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Odontopediatria em cursos de graduacdo em
Odontologia brasileiros por meio de uma analise
transversal baseada em questionario. Duzentos e
trinta e cinco questionarios foram enviados por e-
mail a professores responsaveis pela disciplina
de Odontopediatria de cursos de Odontologia
brasileiros. Os detalhes do ensino e uso de DFP
na préatica clinica foram solicitados. Os dados
obtidos foram analisados descritivamente e por
meio do teste do qui-quadrado. Um total de 149
questionarios completos foram devolvidos
(63,4%). A maioria das escolas ensina sobre o
DFP em aulas tedricas (73,8%, p <0,001). A
maioria usa o DFP na prética clinica (64,4%, p
<0,001), mas seu uso € pouco frequente (11,4%,
p <0,001). Todas as escolas de Odontologia
relataram que o DFP é aplicado em dentes
deciduos, e poucas relataram seu uso em dentes
permanentes (36,4%, p = 0,01). O DFP tem sido
usado principalmente em lesbes de carie
cavitadas em dentes deciduos de criancas de 0 a
3 anos (93,7%, p <0,001), com uso restrito aos
dentes posteriores (42,7%, p <0,001). Embora o
DFP seja topico de ensino e utilizado na pratica
clinicaem Odontopediatria na maioria dos cursos
de graduacdo brasileiros, seu uso é pouco
frequente. Além disso, o DFP ndo é considerado
uma opcdo para lesbes de carie em algumas
escolas avaliadas.

Descritores: Cariostéaticos. Ensino
Odontolégico. Odontopediatria. Estudantes de
Odontologia.
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