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in arresting early childhood caries: a 6-months
follow up of a randomized field trial
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Abstract

Background Early childhood caries (ECC) is the most prevalent chronic health problem in young children, and it can
be arrested using professionally applied fluoride such as Sodium fluoride (NaF) varnish and Silver Diamine Fluoride
(SDF). This trial compared two interventions to arrest ECC lesions: 38% SDF combined with 5% NaF varnish versus 38%
SDF and assessed whether the arrest rate was affected by baseline lesion severity measured by ICDAS.

Methods Children aged <4 years from 4 nurseries in a rural area in Alexandria, Egypt joined the study in March 2022.
They were included if they had at least one active carious lesion with ICDAS codes > 3. They were randomized to
receive either 38% SDF with 5% NaF varnish or 38% SDF alone. In both groups, the agents were applied at baseline
and after 6 months on the caries lesions. NaF was additionally applied on all teeth in the oral cavity, and it was also
applied after three months. The primary outcome was lesion arrest status after six months. Parents’satisfaction with
their children’s appearance was the secondary outcome. Pearson Chi-Square test was used for bivariate comparison
and multi-level multiple logistic regression was used to assess the effect of the intervention on caries arrest
controlling for confounders. The interaction between the intervention and baseline lesion severity (categorized into
moderate and severe lesions) was assessed and the p value was calculated.

Results The study included 1606 lesions in 220 children, median (IQR) age =48(9) months. The percentages of
arrested lesions after the application of SDF +NaF and SDF only were 77.7% and 73.2% (p=0.035). In multivariable
analysis, SDF +NaF had significantly greater caries arrest effect than SDF alone (AOR=2.12, p=0.03) with significant
difference (p=0.03) between moderate (AOR=4.10, p=0.005) and advanced (AOR=1.92, p=0.08) lesions.

Most parents were satisfied with their children’s appearance with no significant difference between groups

(SDF + NaF =84.5%, SDF =78.18%, p=0.23).

Conclusion SDF +NaF had a higher arrest rate than SDF alone and this difference was significant in moderate but
not advanced lesions. The findings have implications for the non-invasive management of ECC.

Trial registration This trial was registered in the clinicaltrials.gov registry (#NCT05642494).
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Introduction

Early childhood caries (ECC), defined as any carious,
filled, or missing tooth in children younger than 6 years
of age [1], is the most prevalent chronic health problem
in young children, beginning early in life and progressing
more rapidly than caries in adults [2]. Untreated caries in
deciduous teeth was reported to be the 10th most preva-
lent condition globally in 2017, affecting 532 million chil-
dren worldwide [3]. Untreated decay in primary teeth
leads to pain, sepsis, spread of infection and malnutrition
due to inability to eat and, thus, poor health [1]. Also,
ECC has a negative impact on the quality of life, growth,
social development, neurodevelopment, and wellbeing of
affected children [4]. Children affected by ECC may need
treatment under general anesthesia [5] with high risk for
children, economic burden for families and great cost for
healthcare systems [6].

ECC can be controlled by the professional application
of fluoridated agents such as fluoride varnish and Sil-
ver Diamine Fluoride (SDF). These fluoride agents can
slow the progress of ECC lesions, especially at the initial
stages and reduce the cost of treatment by decreasing
the need for advanced and complex treatment, in addi-
tion to reducing the number of treatment visits and the
need for general anesthesia. [7]. NaF varnish prevents
caries, arrests enamel lesions and soft dentine caries
[8]. According to a recent meta-analysis, the percentage
of remineralised enamel caries was 63.6% when 5% NaF
varnish was used [7]. SDF remineralises carious dentin by
forming a layer rich in calcium and phosphate around the
carious lesion [9] and inhibiting the degradation of den-
tin organic matrix [10]. Systematic reviews confirm the
effectiveness of SDF in arresting dentin caries in primary
teeth, with success rates ranging from 65 to 91% [7, 11].

A superior caries arrest effect was reported for SDF
over NaF, especially for dentine caries in primary teeth
[12]. SDF also had greater effectiveness than other active
treatments or placebo agents [13]. SDF is easy to apply
and offers a minimally invasive treatment option [14].
Thus, managing caries with SDF may be suitable for
young, uncooperative, or socially vulnerable children
[15]. However, one of the main drawbacks of SDF is stain-
ing of teeth which may affect its acceptability to parents
although this acceptability may differ from one setting to
another based on cultural norms and expectations [15].

NaF varnish can remineralise enamel caries and SDF
is effective in arresting dentine caries [7, 15].Thus, add-
ing both agents together may increase the caries arrest
rate by tackling caries lesions at different stages of pro-
gression. Adding NaF over SDF may also allow SDF to be

in contact with the carious lesion for as long as possible,
prevent saliva from diluting the SDF, reduce the risk of
staining other tooth surfaces, and mask the taste of SDF
[16] with the possibility of greater caries arrest.

Egypt has an ECC problem. The latest national oral
health survey showed that the prevalence of ECC was
69.2% [17]. Also, a global study reported that ECC preva-
lence exceeded 50% [18]. At the same time, the availabil-
ity and accessibility of regular dental care for preschool
children in rural settings, where 57% of Egyptians live,
is limited [19]. Thus, simple, and inexpensive preventive
modalities and minimally invasive procedures are needed
to address the high burden of ECC in the country.

This trial compared two interventions to arrest ECC
in children 4 years old and younger: 38% SDF combined
with 5% NaF varnish versus 38% SDF solution. The trial
also assessed whether the arrest rate was affected by
baseline lesion severity, measured by the International
Caries Detection and Assessment System (ICDAS II)
[20], including moderate lesions (ICDAS code 3 or 4) and
advanced lesions (ICDAS code 5 or 6). The null hypoth-
esis was that there would be no significant difference in
ECC arrest between the two interventions.

Methods

Design and ethical consideration

Ethical approval for this randomized, controlled, paral-
lel-groups field trial was granted by the Research Ethics
Committee of the Faculty of Dentistry, Alexandria Uni-
versity (#0274-07/2021). This trial was registered in the
clinicaltrials.gov registry (#NCT05642494). The research
procedures, risks and benefits were explained to the
parents, and they were asked to sign an informed con-
sent form. The study was conducted in accordance with
the Helsinki declaration [21] and reported following the
CONSORT guidelines [22]. Participants were referred
for treatment for teeth showing ECC progress after the
intervention.

Participants, settings, and location

Children were invited to join the study if they were
healthy, < 4 years of age, with at least one active cari-
ous lesion on a primary tooth, with ICDAS codes 3 and
higher as reported by Duangthip et al. [12]. Teeth with
spontaneous or elicited pain due to caries, teeth showing
any sign of pulpal infection, swelling and/or abscess were
excluded. Also, children were excluded if they had aller-
gies to silver or any material used in the study. All eligible
teeth per child were included. The study was conducted
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in a rural area in Alexandria, Egypt. Children were
recruited from 4 nurseries in 3 villages.

Interventions

The children received one of two interventions with an
allocation ratio=1:1. The control group received 38%
SDF solution (Advantage Arrest, Elevate Oral Care, FL,
USA). Petroleum jelly was applied on the lips and peri-
oral skin as a protective barrier to avoid staining. Gross
debris was removed from the carious cavities to allow
better SDF contact with denatured dentin. No attempt
was made to remove carious tissues before SDF applica-
tion. The areas to be treated were isolated with cotton
rolls and dried with dry cotton pellets. One drop of SDF
was carefully applied with a microbrush. Carious lesions
were painted for 10 s, and the excess was removed using
cotton pellets. The solution was left in contact with the
tooth surface for one minute before the child was allowed
to close their mouth [12]. The application was done at
baseline and after 6 months [15].

The test group received the same 38% SDF solution as
the control group and 5% NaF varnish (ALPHA-PRO °
WHITE VARNISH, USA). After the application of SDF
using the method described in the control group, it was
left to dry for 1 min. Partial isolation of the whole oral
cavity was done using cotton rolls. 0.5 ml of 5% NaF var-
nish was painted over the carious lesion for one minute
and on all remaining teeth in the oral cavity for 2—4 min
[23]. SDF+NaF were applied at baseline and after 6
months. The 5% NaF varnish alone was re-applied after
3 months from baseline [15]. After the application of the
fluoride agents in both groups, the child was instructed
not to drink or eat for at least 30 min.

Outcome assessment

Primary outcome

The primary outcome was the arrest status of carious
lesions after six months. Three examiners (EBA, MQ,
and RY) were trained on assessing caries in two levels;
The first level was based on caries experience presence
(dmfs) following the WHO criteria. The second level was
based on caries stage using the ICDAS criteria [20] and
lesion activity using the ICDAS-lesion activity assess-
ment (LAA) criteria [24]. The training was based on the
online resources for ICDAS method of caries examina-
tion [25]. This was followed by assessing caries in 10 chil-
dren for training and consensus building. The inter and
intra examiner agreement levels of the three examiners
were then checked by examining 15 other children not
included in the study with a repeated examination after a
week. The Kappa statistic for the inter and intra examiner
agreement for assessing the presence of caries experience
and caries stage using the ICDAS criteria ranged from
0.89 to 0.96 which denotes excellent agreement [26].
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The oral examinations were conducted in the nurser-
ies under natural daylight where children were seated
in front of a window. No magnification or radiographs
were used, and potential lesions were cleaned and dried
by a piece of cotton before examination. Assessing
lesion activity was done by visual inspection and tactile
detection using a 0.5 mm ball-ended Community Peri-
odontal Index (CPI) periodontal probe and a disposable
dental mirror. Lesions were assessed at baseline and after
6 months. At baseline, lesions with ICDAS code 3 were
recorded as active if the surface was whitish/ yellow-
ish opaque with loss of luster; or felt rough when the tip
of the probe was moved. All lesions with ICDAS code 4
were recorded as active. After 6 months, lesions coded
as ICDAS 3 or 4 were classified as arrested if there was
no progress to cavitation and the lesions did not become
ICDAS 5 or 6 [12].

Lesions that were cavitated at baseline with ICDAS
codes 5 or 6 were recorded as active if softness was
detected upon gentle probing [27]. After 6 months, if the
wall or floor of the lesion was soft and easily penetrated
by the probe using light force, it was diagnosed as active.
A lesion where all surfaces were hard and smooth was
diagnosed as arrested [12, 27].

Secondary outcomes

After the application of the fluoride agents, parents were
asked if they were satisfied with the appearance of their
children’s teeth and the responses were recorded as satis-
fied or unsatisfied [28]. A week after applying the inter-
ventions, parents were asked about adverse effects of SDF
including tooth or gum pain, gum swelling, gum bleach-
ing, and systemic toxicity such as nausea, vomiting, or
generalized discomfort [29]. Staining of the lesions was
recorded as present after applying the interventions if
any black stain appeared where the agents were applied
or absent if no change was observed in lesion color [29].

Confounders

In addition to assessing the ICDAS code and lesion activ-
ity, the clinical examination assessed oral hygiene using
the plaque index (PI) of Silness and Loe on 6 index teeth
(52, 55, 64, 72, 75, and 84) [30] and caries experience
by recording the number of decayed, missing and filled
surfaces (dmfs) using the World Health Organization
(WHO) criteria [31].

The Arabic version of the WHO questionnaire for oral
health assessment of children [32] was used to collect
information by interviewing the mothers. The question-
naire assessed the child’s demographic characteristics
including age in months, sex, and mother’s education
(No formal schooling, Primary school completed, Mid-
dle school completed, High school, College/university
completed). The questionnaire also assessed oral health
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behaviors such as toothbrushing (Never, Several times a
month (2-3 times), Once a week, Several times a week
(2—6 times), Once a day, 2 or more times a day), dental
visits during the previous year (Once, Twice, Three times,
Four times, More than four times, no visit during the past
12 months, never received dental care/visited a dentist,
I don’t know/don’t remember) and sugar consumption
(at least once daily versus less frequent consumption) of
eight types of sugary products: fruit, biscuits and cakes,
carbonated beverages, jam and honey, sugar-added
chewing gums, candies, sugar-sweetened milk and sugar-
sweetened hot drinks.

Sample size determination

Sample size was estimated assuming 5% alpha error and
80% study power. Caries arrest rate after 6 months of a
single application of 38% SDF was reported to be 43.9%
[33]. After two applications of 5% NaF varnish, caries
arrest rate after 12 months was calculated in a previ-
ous study to be 20.9% [27]. Assuming an additive effect
of 2 applications of 5% NaF and 38% SDF, the caries
arrest rate at 6 months in the SDF+NaF group was cal-
culated to be 64.8%. The required number of children
per group was 88 as calculated by G*power 3.0.10 [34].
Expecting a drop-out of 20%, the number of children to
be recruited per group was estimated to be 106=110.
Total sample size=number of groups X number per
group=2x110=220 children.

Randomization, allocation, and blinding

The children were equally allocated to the two groups
via block randomization, using a computer-generated
random sequence in blocks of 4 [35]. The allocation
sequence was kept in opaque sealed envelopes by a trial
independent individual (NN). The child was examined by
an investigator (EBA) to confirm eligibility and conduct
the clinical examination. The trial independent person
(NN) opened the envelope and informed EBA of the allo-
cated group to apply the intervention. The children and
their families as well as the outcome assessors and bio-
statistician were blinded to the intervention type.

Statistical analysis

Data were analyzed using IBM SPSS Statistics for Win-
dows, Version 23.0. Armonk, NY: IBM Corp and signifi-
cance was set at p<0.05. Bivariate comparison between
groups was done using t test, Mann Whitney U test and
X2 test. Analysis was conducted at lesion level based on
intention to treat approach. Lesions in children lost to
follow up and surfaces that were restored or extracted by
6 months were considered active. The effect of the inter-
ventions on caries arrest (yes/ no) was assessed in bivari-
ate analysis using Pearson Chi-Square test, followed by

Page 4 of 9

multi-level multiple binary logistic regression analysis
to account for clustering of teeth in children and control
for confounders: child sex and age, mother’s education,
baseline lesion severity (moderate lesions- ICDAS codes
3 or 4 and advanced lesions- ICDAS codes 5 or 6), sugar
score, dental visits, toothbrushing frequency, and plaque
index. dmfs score was removed due to collinearity with
ICDAS codes. Children were included as random effect
variables. The interaction between the intervention and
baseline lesion severity was assessed by calculating the
interaction p value. Adjusted odds ratios (AORs), p value
and 95% confidence intervals (Cls) overall and per sub-
group were calculated.

Results

The study included 1606 lesions in 220 children.
SDF+NaF was applied to 749 lesions in 110 children
and SDF was applied to 857 lesion in 110 children. The
loss to follow up in SDF+NaF and SDF groups was 10%
and 9% as shown in Fig. 1. Table 1 shows that the median
(IQR) age was 48 (9) months and 50.4% were males with
no significant differences between groups (p>0.05). The
mothers in the SDF+NaF group were significantly less
educated (p=0.002) and less children visited the dentist
last year (p=0.04) than in the SDF group. Also, the chil-
dren in the SDF+NaF group had significantly lower dmfs
score (p=0.03) and plaque index score (p=0.02) than the
SDF group.

Figure 2 shows that the percentage of arrested lesions
in the SDF+NaF group was significantly higher than the
SDF group in all lesions (77.7% and 73.2%, p=0.04) and
in moderate lesions (88.9% and 74.3%, p<0.001) but not
in advanced lesions (73.9% and 72.8%, p=0.37).

The multi-level multivariable logistic regression model
in Table 2 showed that SDF+NaF had significantly higher
odds of arresting ECC (AOR=2.12, 95% CI: 1.08, 4.16,
p=0.03). There were no differences in arrest rates by
child’s age or sex, mother’s educational level, sugar score,
brushing frequency, dental visits, plaque index, or base-
line lesion severity (p>0.05).

Table 3 shows that there was a significant interac-
tion between the type of intervention and baseline
lesion severity (p=0.03). In moderate lesions, SDF+NaF
had significantly greater arrest effect than SDF alone
(AOR=4.10, 95% CI: 1.53, 10.98, p=0.005). In severe
lesions, SDF+NaF had greater effect than SDF alone
(AOR=1.92, 95% CI: 0.93, 4.00), with no significant dif-
ference (p=0.08).

In the SDF+NaF group, more parents were satisfied
with the child’s appearance than the SDF group (84.5%
and 78.2%) with no significant difference between groups
(p=0.23). All carious lesions were stained black after
SDF application in both groups. There was no tooth
pain, gum pain, swelling, signs or symptoms of systemic
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( Enrolment ]

Assessed for eligibility (n=410)

Excluded (n=190)
-Not meeting inclusion criteria (n=110)
-Parents did not consent (n=30)

Randomization
220 children, 1606 lesions

Allocation ]

l

38% SDF + 5% NaF
110 children, 749 lesions

.

l

38% SDF
110 children, 857 lesions

¥

6-months Follow-Up

Loss to follow-up
11 children. 100 lesions
8 children left the nurseries, 3
refused to attend the follow up

Loss to follow-up
10 children, 94 lesions
6 children left the nurseries. 1 could
not be reached, 3 refused to attend

examination.

Analysis

the follow up examination.

Analyzed
110 children, 749 lesions

Fig. 1 Flow of participants during the study period

toxicity including nausea or vomiting. Gum blanch-
ing was observed in 17 (15.4%) children in the SDF only

group.

Discussion

The study showed that combining SDF+NaF produced
significantly higher arrest rates for all lesions and for
moderate lesions. The superior effect of SDF+NaF was
not observed in the advanced lesions that were cavitated
at baseline and the difference between groups was not

h

Analyzed
110 children, 857 lesions

significant. Although more parents were satisfied with
their children’s appearance in the SDF+NaF group, the
difference was not statistically significant, and staining
was present in both groups. No adverse events or sys-
temic manifestations were reported in both groups and
transient gum blanching was observed in few children
in the SDF group. The findings of the study support the
rejection of the null hypothesis indicating that there is
a difference between the two fluoride regimens in ECC
arrest.
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Table 1 Socio-demographic characteristics, oral health
behaviors and clinical features in children included in the study
at baseline (n=220)

Variables Groups P
SDF+NaF SDF value
n=110 n=110

Child age in months  Median (IQR)
Child sex

48 (6) 48(11) 0.06
Male: n (%) 56 (50.9%) 55 (50%) 0.89
Female:n (%) 54 (49.1%) 55 (50%)

Less than high 72 (65.5%) 49 (44.5%)
school: n (%)

Mother’s education 0.002

High school 38 (34.5%) 61 (55.5%)
and more:
n (%)
Sugar score Median (IQR)  7.0(1.3) 7.0(2.0) 0.20
Dental visits inthe  Yes: n (%) 44 (40.0%) 59 (53.6%) 0.04
last year No: n (%) 66 (60.0%) 51 (46.4%)
Toothbrushing once Yes: n (%) 29 (26.4%) 38(34.5%) 0.19
or more daily No: n (%) 81(73.6%) 72 (65.5%)
dmfs score Median (IQR) 6 (14) 10(11) 0.03
Number of all Median (IQR)  6(5.3) 6.5 (7) 0.14
included lesions
Number of moder-  Mean+SD 163+156 166+178 087
ate lesions
Number of ad- Mean +SD 518+528 6.10+538 0.20
vanced lesions
Plague index Median (IQR) ~ 1.33(067) 1.50(0.55) 0.02
100 88.9
%0 77.7
80 73.2 74.3 73.9 72.8
70
60
R 50
40
30
20
10

All lesions*  Moderate lesions* Advanced lesions

m SDF+NaF m SDF

Fig. 2 Lesion arrest rates in the study groups by baseline lesion severity
(*:p<0.05)

Table 3 Multilevel multivariable binary logistic regression of the
effect of SDF + NaF compared to SDF on caries arrest according
to baseline lesion severity

Lesion severity at baseline AOR (95%Cl)  Pvalue
Moderate lesions 4.10(1.53, 0.005
10.98)

Advanced lesions 1.92(0.93,4.00) 0.08

The models were adjusted for child sex, child age, mother’s education, sugar
score, dental visit in the last year, tooth brushing frequency, and plaque index.

P for the interaction between baseline lesion severity and intervention
type=0.03.

AOR: Adjusted odds ratio, Cl: Confidence interval.
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Table 2 Multivariable multilevel logistic regression model for
factors affecting ECC arrest after 6 months
Explanatory variables

AOR (95%Cl) P
value

Sociodemographic background

Child age in months 0.96(0.92,1.00)  0.06

Child sex Male 143(0.75,2.74)  0.28
Female® 1.00
Mother’s educational High schooland ~ 1.13(0.58,2.18)  0.72
level higher
Less than high 1.00
school®

Oral health behaviors
Sugar score
Toothbrushing onceor  Yes

1.24(0.96,1.60) 0.1
1.70(0.83349) 015

more daily No? 1.00
Dental visits last year Yes 0.88(046,1.68)  0.71
No? 1.00

Clinical characteristics
1.03(0.54,196) 094
0.68 (0.44,1.03) 0.07

Plaque index

Advanced (ICDAS

5/6) lesions

Moderate (ICDAS  1.00

3/4) lesions?

Arm SDF +NaF 2.12(1.084.16)  0.03
SDF? 1.00

AOR, adjusted odds ratio; Cl, confidence interval

Baseline caries severity

2reference category

The limitations of this study include the follow-up of
6 months which can be extended to longer follow-up
periods in future studies to confirm the present conclu-
sions. Also, some lesions might have been misdiagnosed
since no radiographic examination was used because of
the field conditions. Nonetheless, the study has several
strengths including the large number of lesions which
produced precise estimates with narrow confidence
intervals. The exception for this was the estimate of the
odds ratio for the arrest of moderate lesions which was
imprecise because of the low number of this type of
lesions per child. This reflects the distribution of lesions
with different levels of severity in the study population
with greater representation of advanced than moderate
lesions. Another strength is the use of multilevel analysis
to accommodate the clustering of teeth within children.
Also, the community setting where the study was con-
ducted supports the generalizability of findings to those
with the greatest need of minimally invasive dental care.

The study findings have implication for the non-inva-
sive management of ECC. For young children with lesions
of different levels of severity, combing SDF and NaF may
arrest more lesions while for patients with advanced
lesions, using only SDF may be adequate. These find-
ing are useful in low- and middle-income countries like
Egypt where resources are limited and where material
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cost and availability may affect the decision to use mini-
mally invasive dental care. However, cost effectiveness
evaluation of both interventions is needed to inform rec-
ommendations. The study adds to the knowledge base by
directly comparing the two fluoride regimens and provid-
ing evidence on their relative impact on lesions with dif-
ferent severities thus offering clinicians more options to
manage ECC non-invasively.

The study also guides policy makers in planning and
implementing prevention programs to reduce the burden
of ECC in underserved areas with high disease burden.

The present findings show a stronger effect of
SDE+NaF than SDF in arresting ECC lesions. Direct
comparison with previous studies is difficult due to dif-
ferences in the choice of agents, as studies combining
SDF and NaF are scarce, as well as differences in fre-
quencies of application and follow up periods. One study
[16] assessed the efficacy of 38% SDF+5% NaF varnish
in arresting cavitated caries in primary teeth. This was a
pilot feasibility study of 40 children less than 72 months
and no control group. The investigators used a differ-
ent protocol to apply the agents than the one used in
the present study. They rinsed the lesions with water or
wiped them with wet gauze after applying the SDF then
applied NaF varnish once followed by assessing caries
arrest after 4 months.

The authors reported an arrest of 74.1% of lesions, sim-
ilar to the 77.7% in our study. Another trial registered in
the clinicaltrials.gov registry (#NCT03480516) has been
conducted in Thailand on school children aged 6-7 years
old with active dentin caries lesions in primary canines
and molars. The study aimed to assess caries arrest after
applying 38% SDF and 5% NaF varnish every 6 months,
but no results have been published yet.

The reason for adding NaF to SDF in the present study
was to improve the caries arrest potential of SDF. Pre-
vious studies assessed the possibility of reducing SDF
staining by adding potassium iodide (KI) with concomi-
tant evaluation of caries arrest. One study reported that
when KI was added to Riva Star SDF (Riva Star, SDI Inc.,
Australia), 82% of advanced caries lesions in the primary
molars of 6-9-year-old children [36] were arrested after
6 months. Another study [37] reported higher odds ratio
of arresting active caries in primary teeth of school chil-
dren when Rivastar 38% + KI were used than SDF alone
(AOR 1.23; CI 1.06-1.43). Thus, the effect of SDF may
be increased by combining it with other agents includ-
ing NaF as shown in the present study or KI in previous
studies.

The study findings showed a stronger effect of
SDE+NaF than SDF alone in moderate lesions rather
than a weaker effect on advanced lesions where the per-
centage of SDF+NaF arrested moderate lesions was the
highest among all subgroups possibly because of the
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effect of NaF on enamel/ moderate lesions [7, 15]. In
advanced lesions, there is more dentine than enamel per
unit area compared to moderate lesions. This might have
given NaF less possibilities to exert its caries preventive
effect.

Our findings are also consistent with studies showing
the relative advantage of NaF varnish in remineralizing
enamel (ICDAS code 3) lesions [7, 15] which are among
the moderate lesions included in the present study.

The greater arrest effect of SDF on dentine than enamel
caries was documented in previous studies [7, 12, 27]
where SDF had greater effect than NaF on arresting den-
tin caries in primary teeth (20.5% and 12.3%) [27]. Our
findings, however, disagree with a study reporting no
superior effect for NaF over SDF (58.8% and 59.1%) in
arresting enamel caries in primary teeth [38]. The rea-
son for the difference between the studies may be due
to using NaF alone without combining it with SDF and
potential bias in assessing the outcome by a single exam-
iner who identified the SDF cases by the black staining.
However, the possibility exists that the greater caries
preventive effect of SDF+NaF may be due to the varnish
of NaF covering the SDEF, ensuring its adherence to the
tooth surface for a longer time and delaying its wash away
from the oral cavity. Future studies are recommended to
disentangle the effect of coverage with varnish from the
fluoride action by including a group where SDF is cov-
ered with sham varnish with no active ingredient.

Parents’ satisfaction with the appearance of their chil-
dren’s teeth was high although teeth were stained. This
can be attributed to the rural setting where the study was
conducted where cultural norms and limited availability
of services might have affected their acceptance of stain-
ing. These findings are consistent with studies conducted
in China were parental satisfaction ranged from 65.7 to
70.3% [27, 29]. However, care should be taken when gen-
eralizing these findings to other cultures and settings
where dental esthetics is a concern.

Further studies are needed in a clinical setting with
radiographic assessment of lesion progress among chil-
dren of young age and those with special needs where the
intervention may be useful. This would complement the
findings of our study which targets children from disad-
vantaged backgrounds in field conditions. Also, Further
research is needed to assess the effect of both regimens
on caries increment and on reducing the number of new
lesions affected by caries beyond the lesions on which the
agents are applied, for longer periods as well as cost effec-
tiveness of both interventions. This information would
help guide the decision to combine SDF and NaF to pre-
vent ECC depending on the stage of lesion progress.
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Conclusion

The study showed that combining SDF and NaF induced
greater arrest of ECC lesions than SDF alone and this
difference was significant in moderate but not advanced
lesions. Parental satisfaction with children’s appearance
did not differ between groups. These findings have impli-
cations for the non-invasive management of ECC in field
conditions to meet the dental care needs of disadvan-
taged children in rural communities.

List of abbreviations

ECC Early Childhood Caries

NaF Sodium Fluoride

SDF Silver Diamine Fluoride

ICDAS International Caries Detection and Assessment System
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CPI Community Periodontal Index
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