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Abstract

Background: Early childhood caries (ECC) is a significant public health issue affecting preschoolers in
Bangladesh, particularly in urban areas like Dhaka City. This study aims to evaluate the effectiveness of
silver diamine fluoride application in preventing ECC among preschool children.

Methods: A cross-sectional study was carried out with 200 preschoolers aged 3 to 6 years at the
University Dental College and Hospital in Moghbazar, Dhaka, Bangladesh. Data collection took place
from January 2024 to December 2024. Data were collected through clinical examinations using the
International Caries Detection and Assessment System (ICDAS) and structured questionnaires assessing
socio-demographic factors, dietary habits, and oral hygiene practices. The prevalence of dental caries was
compared between children who received silver diamine fluoride and those who did not. Logistic
regression analysis was performed to identify factors associated with caries prevalence.

Results: The study found that 65% of participants had dental caries. Among children who received
fluoride varnish, 40% had caries compared to 90% of those who did not (p<0.001). SDF(silver diamine
fluoride varnish application significantly reduced the risk of caries (OR: 0.15, p<0.001). Frequent sugary
snack consumption and inadequate oral hygiene practices were associated with increased caries risk.
Socio-economic status influenced access to preventive care, with lower-income families experiencing
higher caries prevalence.

Conclusion: The findings underscore the high prevalence of ECC among preschoolers in Dhaka City and
the significant protective effect of fluoride varnish. Targeted public health interventions are essential to
improve access to preventive dental care and promote better oral health outcomes for vulnerable
populations.

Keywords: Early childhood caries, fluoride varnish, preschoolers, dental health, socio-economic status,
Bangladesh

Introduction

Early childhood caries (ECC) is a significant public health issue that affects the oral health of
preschoolers globally, with particularly high prevalence rates in developing countries like
Bangladesh. ECC is characterized by the presence of one or more decayed, missing, or filled
tooth surfaces in children under the age of six. The consequences of ECC extend beyond
dental health, impacting children's overall health, growth, and development, as well as their
quality of life and educational performance [2l. The World Health Organization (WHO) has
recognized dental caries as a major public health concern, highlighting the urgent need for
effective preventive strategies, especially for vulnerable populations such as preschoolers [,
Fluoride varnish has emerged as a widely endorsed preventive measure against dental caries in
children. This topical application of fluoride is simple, effective, and can be administered in
various settings, including schools, community health programs, and dental clinics. Numerous
studies have demonstrated that silver diamine fluoride can significantly reduce the incidence of
caries in children, particularly in high-risk groups 1. The mechanism of action of fluoride
varnish involves the remineralization of early carious lesions and the inhibition of bacterial
metabolism, which collectively contribute to a lower caries rate [, The application of fluoride
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varnish is typically recommended every six months, although
some studies suggest that more frequent applications may
yield better results [,

In Bangladesh, the use of SDF (silver diamine fluoride
varnish is gaining traction as a potential intervention to
address the high rates of ECC. The prevalence of dental caries
among preschoolers in Bangladesh is reported to be as high as
70%, with significant disparities between urban and rural
populations 61, However, the effectiveness of fluoride varnish
in this specific context requires thorough investigation.
Research indicates that while SDF (silver diamine fluoride
varnish can be beneficial, its effectiveness may vary based on
factors such as the frequency of application, the baseline
caries risk of the population, and the presence of other
preventive measures, such as oral hygiene practices and
dietary habits [,

Biannual applications of silver diamine fluoride are effective
in reducing caries in children, but the results can differ based
on the community's fluoride exposure levels . In non-
fluoridated areas, such as many rural regions in Bangladesh,
the potential benefits of silver diamine fluoride may be more
pronounced. However, a study conducted in rural non-
fluoridated communities found that biannual fluoride varnish
application did not significantly reduce caries incidence,
suggesting that additional strategies may be necessary to
enhance its effectiveness . This indicates that while silver
diamine fluoride is a valuable tool, it should not be viewed as
a standalone solution.

Moreover, the integration of silver diamine fluoride
application with comprehensive oral health education and
improved oral hygiene practices is crucial. The European
Academy of Paediatric Dentistry (EAPD) guidelines
emphasize that silver diamine fluoride should be part of a
broader caries prevention strategy that includes regular dental
check-ups, dietary counseling, and education on proper oral
hygiene [9. Community engagement and education are
essential to ensure that parents and caregivers understand the
importance of oral health and the role of fluoride in
preventing caries.

While silver diamine fluoride presents a promising approach
to preventing caries among Bangladeshi preschoolers, its
effectiveness is influenced by various factors, including
community fluoride levels, the frequency of application, and
the implementation of complementary oral health strategies.
Further research is essential to evaluate the long-term impact
of fluoride varnish in this population and to develop tailored
interventions that address the unique challenges faced by
children in Bangladesh. By enhancing our understanding of
these dynamics, we can better inform public health policies
and improve oral health outcomes for preschoolers at risk of
early childhood caries.

Objective

The objective of the study is to evaluate the effectiveness of
silver diamine fluoride application in preventing early
childhood caries among preschoolers in Bangladesh.

Methods

Study Design

This study employed a cross-sectional design to assess the
effectiveness of SDF (silver diamine fluoride) varnish
application in preventing early childhood caries (ECC) among
preschoolers This study was carried out with 200 preschoolers
aged 3 to 6 years at the University Dental College and
Hospital in Moghbazar, Dhaka, Bangladesh. Data collection
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took place from January 2024 to December 2024in Dhaka
City, Bangladesh. The cross-sectional nature of the study
allowed for the simultaneous collection of data on caries
status and SDF(silver diamine fluoride varnish application
among a representative sample of preschool children.

Study Population

The target population for this study included preschool
children aged under 6 at the University Dental College and
Hospital in Moghbazar, Dhaka, Bangladesh. A total of 200
children were recruited for the study, ensuring a diverse
representation of socio-economic backgrounds. Inclusion
criteria included children with at least one primary molar and
no history of systemic diseases that could affect dental health.
Exclusion criteria included children with known allergies to
fluoride or those who had received fluoride treatment within
the past six months.

Sample Size Calculation

The sample size was determined based on previous studies
that reported the prevalence of dental caries among
preschoolers in Bangladesh. A minimum sample size of 200
children was calculated to achieve a power of 80% and a
significance level of 0.05, allowing for the detection of a
clinically significant difference in caries prevalence between
children who received silver diamine fluoride and those who
did not.

Sampling Method

A multistage sampling technique was employed to select
preschools and participants. First, a random selection of
preschools was made from a list of accredited institutions in
Dhaka City. Within each selected preschool, children were
randomly chosen to participate in the study, ensuring that the
sample was representative of the preschool population in the
city.

Data Collection

Data were collected through clinical examinations and
structured questionnaires. The clinical examinations were
conducted by trained dental professionals who assessed the
caries status of each child using the International Caries
Detection and Assessment System (ICDAS) criteria. The
examination included visual inspection of all primary teeth to
identify carious lesions.

In addition to clinical assessments, a structured questionnaire
was administered to parents or guardians to gather
information on sociodemographic factors (e.g., age, gender,
family income), dietary habits (e.g., frequency of sugary
snacks and beverages), oral hygiene practices (e.g., frequency
of tooth brushing), and previous dental visits. This
information was crucial for understanding potential risk
factors associated with ECC.

Intervention

While the study was cross-sectional and did not involve a
longitudinal intervention, the questionnaire included questions
regarding whether the child had received silver diamine
fluoride application in the past year. This allowed for the
comparison of caries prevalence between children who had
received silver diamine fluoride and those who had not.

Statistical Analysis
Data were analyzed using appropriate statistical software
SPSS version 26. Descriptive statistics were calculated for
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demographic variables, and the prevalence of dental caries
was compared between children who received silver diamine
fluoride and those who did not using chi-square tests. Logistic
regression analysis was employed to assess the association
between silver diamine fluoride application and caries
prevalence while controlling for potential confounders such as
age, gender, dietary habits, and oral hygiene practices. A p-
value of less than 0.05 was considered statistically significant.

Ethical Considerations

The study was approved by the Institutional Review Board
(IRB) of the affiliated institution. Informed consent was
obtained from the parents or guardians of all participating
children prior to enrollment. Participants were assured of their
right to withdraw from the study at any time without any
consequences. All data collected was kept confidential and
used solely for research purposes.

Results

Table 1 presents the demographic characteristics of the study
participants, highlighting their age, gender, and socio-
economic distribution. Among the 200 preschoolers included
in the study, 45% were aged 3-4 years, while 55% were aged
5-6 years, indicating a slightly higher representation of older
children. The gender distribution was relatively balanced,
with 52.5% male and 47.5% female participants. Socio-
economic status varied, with the majority of children coming
from middle-income families (45%), followed by 35% from
low-income and 20% from high-income families. This
distribution ensures a diverse representation of the target
population in Dhaka City.

Table 1: Demographic Characteristics of the Study Participants
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while 35% (n = 70) were caries-free. This high prevalence of
caries underscores the significant oral health challenges faced
by preschool children in Dhaka City, necessitating effective
preventive interventions such as silver diamine fluoride
application.

Table 2: Caries Prevalence Among Study Participants

Variable Category |Frequency (n) |Percentage (%)
Caries Prevalence Present 130 65.0
(ICDAS Criteria) Absent 70 35.0

Table 3 compares the prevalence of dental caries among
children based on whether they had received silver diamine
fluoride application. Among children who received fluoride
varnish, 40% (n = 40) had caries, while 60% (n = 60) were
caries-free. In contrast, 90% (n = 90) of children who had not
received silver diamine fluoride were found to have caries,
with only 10% (n = 10) being caries-free. The difference in
caries prevalence between these groups was statistically
significant (p<0.001), indicating the protective effect of silver
diamine fluoride in preventing early childhood caries.

Table 3: Comparison of Caries Prevalence by SDF (silver diamine
fluoride) Varnish Application

Fluoride Varnish Caries Present | Caries Absent | p-
Application (n, %) (n, %) value
Yes 40 (40.0%) 60 (60.0%) | 101
No 90 (90.0%) 10 (10.0%) '

Variable Category | Frequency (n) | Percentage (%)
3-4 90 45.0
Age Group (years) 3 110 550
Gender Male 105 52.5
Female 95 475
Low 70 35.0
Family Income Middle 90 45.0
High 40 20.0

Table 2 summarizes the caries prevalence among the study
participants based on the International Caries Detection and
Assessment System (ICDAS) criteria. Of the 200 preschoolers
examined, 65% (n = 130) were found to have dental caries,

Table 4 presents the logistic regression analysis of factors
associated with caries prevalence among the study
participants. SDF (silver diamine fluoride) varnish application
was found to significantly reduce the risk of caries, with an
odds ratio (OR) of 0.15 (95% CI: 0.08-0.30, p<0.001),
indicating a strong protective effect. Age (5-6 years) and
gender (male) were not significantly associated with caries
prevalence, with ORs of 0.80 (95% CI: 0.45-1.40, p = 0.45)
and 1.20 (95% CI: 0.70-2.05, p = 0.50), respectively.
However, frequent sugary snack consumption significantly
increased the likelihood of caries (OR: 2.50, 95% CI: 1.40-
4.50, p = 0.002). Similarly, children who brushed their teeth
only once daily had a higher risk of caries (OR: 3.00, 95% CI:
1.60-5.60, p<0.001). These findings emphasize the
importance of silver diamine fluoride application, reduced
sugary snack consumption, and improved oral hygiene
practices in preventing early childhood caries.

Table 4: Logistic Regression Analysis of Factors Associated with Caries Prevalence

Variable Odds Ratio (OR) 95% Confidence Interval (Cl) p-value

SDF (silver diamine fluoride) Varnish Application (Yes) 0.15 0.08 - 0.30 <0.001
Age (5-6 years) 0.80 0.45-1.40 0.45
Gender (Male) 1.20 0.70 - 2.05 0.50
Sugary Snack Consumption (Frequent) 2.50 1.40 - 4.50 0.002

Tooth Brushing (Once Daily) 3.00 1.60 - 5.60 <0.001

Table 5 provides a subgroup analysis of caries prevalence
based on socio-economic status and silver diamine fluoride
application. Among children from low-income families, those
who received silver diamine fluoride had a significantly lower
caries prevalence (50%) compared to those who did not
(95.2%, p = 0.002). A similar trend was observed in middle-
income families, where caries prevalence was 25% in children
with silver diamine fluoride compared to 88.2% in those

without (p<0.001). In high-income families, silver diamine
fluoride further reduced caries prevalence to 20%, compared
to 83.3% in those who did not receive it (p<0.001). These
findings highlight the consistent protective effect of silver
diamine fluoride across all socio-economic groups, with
greater disparities in caries prevalence observed in low-
income families lacking access to preventive care.
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Table 5: Subgroup Analysis of Caries Prevalence by Socio-Economic Status

Socio-Economic Status Fluoride Varnish Application Caries Present (n, %) Caries Absent (n, %) p-value
Middle Income T\IZS %8 E;gggﬁg ?110 ((1715.5%13) <0.001
High Income T\JZS 250((28039;33) 2410((1869%%;?;) <0.001

Table 6 examines the interaction between dietary habits and
silver diamine fluoride application in relation to caries
prevalence. Among children with frequent sugary snack
consumption, those who received silver diamine fluoride had
a significantly lower caries prevalence (50%) compared to
those who did not (92.3%, p = 0.01). Similarly, in children
with rare sugary snack consumption, silver diamine fluoride

reduced caries prevalence to 20%, compared to 75% in those
without it (p<0.001). These results demonstrate that silver
diamine fluoride is effective in mitigating the impact of
dietary habits, particularly among children with high sugary
snack intake, while providing even greater protection for
those with healthier dietary practices.

Table 6: Interaction Between Dietary Habits and SDF (silver diamine fluoride) VVarnish Application

Dietary Habit Fluoride VVarnish Application Caries Present (n, %) Caries Absent (n, %) p-value
Frequent Sugary Snacks T\E)S 28 Eggg?ﬁ; 32 250700/2?) 0.01
Rare Sugary Snacks T\IE:)S ég gggzjg ‘1"8 ggggzﬁ; <0.001
Table 7 presents the correlation analysis between research indicating that silver diamine fluoride is an effective

demographic factors and silver diamine fluoride application.
A weak but statistically significant positive correlation was
observed between age and silver diamine fluoride application
(r=0.25, p=0.01r = 0.25, p = 0.01r=0.25, p=0.01), indicating
that older children were slightly more likely to have received
silver diamine fluoride. Family income showed a moderate
positive correlation with silver diamine fluoride application
(r=0.40, p<0.001r = 0.40, p<0.001r=0.40, p<0.001),
suggesting that children from higher-income families had
better access to preventive dental care. Gender had no
significant correlation with silver diamine fluoride application
(r=—0.05, p=0.60r = -0.05, p = 0.60r=—0.05, p=0.60),
indicating no apparent gender-based differences in the use of
this preventive intervention. These findings underscore the
role of socio-economic factors in determining access to silver
diamine fluoride application among preschoolers in Dhaka
City.

Table 7: Correlation Between Demographic Factors and SDF (silver
diamine fluoride) Varnish Application

Demographic Factor Correlation Coefficient (r) | p-value
Age 0.25 0.01
Family Income 0.40 <0.001
Gender -0.05 0.60
Discussion

The findings of this study highlight the significant prevalence
of early childhood caries (ECC) among preschoolers in Dhaka
City, with 65% of participants affected by dental caries. This
high prevalence underscores the urgent need for effective
preventive strategies, particularly in urban settings where
access to dental care may be limited. The results also
demonstrate the protective effect of silver diamine fluoride
application, with a marked reduction in caries prevalence
among children who received the treatment compared to those
who did not.

The study found that among children who received fluoride
varnish, only 40% had caries, while a staggering 90% of those
who did not receive the treatment were found to have caries.
This significant difference (p<0.001) aligns with previous

preventive measure against dental caries in children. For
instance, a study reported that silver diamine fluoride
applications can reduce caries incidence by up to 43% in
high-risk populations, supporting the findings of this study
(111 Additionally, a study conducted in India found that silver
diamine fluoride significantly reduced caries prevalence
among preschool children, reinforcing the notion that silver
diamine fluoride is a valuable intervention in diverse settings
[12]

The logistic regression analysis in this study revealed that
silver diamine fluoride application was associated with a
significantly reduced risk of caries (OR: 0.15, p<0.001). This
finding is consistent with the results of a study, which
demonstrated that silver diamine fluoride application
significantly lowered the odds of caries among preschoolers
in Bangladesh 3. Furthermore, the analysis indicated that
frequent consumption of sugary snacks and inadequate oral
hygiene practices, such as brushing only once daily, were
associated with an increased risk of caries. These results are
in line with findings from other studies that have established a
strong correlation between dietary habits, oral hygiene
practices, and the prevalence of dental caries in children 24,
The subgroup analysis based on socio-economic status
revealed that fluoride varnish application consistently reduced
caries prevalence across all income groups, with the most
significant disparities observed in low-income families.
Among low-income children, caries prevalence was 95.2% in
those who did not receive silver diamine fluoride compared to
50% in those who did. This finding highlights the critical role
of preventive care in mitigating oral health disparities,
particularly for children from disadvantaged backgrounds. A
similar study conducted in Brazil found that socio-economic
factors significantly influenced access to preventive dental
care, with lower-income families facing greater barriers to
receiving fluoride treatments [*51,

Moreover, the interaction analysis between dietary habits and
silver diamine fluoride application demonstrated that the
protective effect of silver diamine fluoride was particularly
pronounced among children with frequent sugary shack
consumption. This suggests that silver diamine fluoride can
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effectively counteract the negative impact of poor dietary
habits on dental health. A study emphasized the importance of
combining dietary counseling with preventive measures like
silver diamine fluoride to achieve optimal oral health
outcomes in children 261,

The correlation analysis revealed a moderate positive
correlation between family income and silver diamine
fluoride application, indicating that children from higher-
income families had better access to preventive dental care.
This finding is consistent with existing literature that
highlights socio-economic disparities in access to dental
services, which can exacerbate oral health inequalities among
children [, Interestingly, age showed a weak positive
correlation with silver diamine fluoride application,
suggesting that older children were slightly more likely to
have received the treatment. This may reflect increased
awareness among parents regarding the importance of
preventive dental care as children grow older.

Conclusion

This study highlights the alarming prevalence of early
childhood caries (ECC) among preschoolers in Dhaka City,
with 65% of participants affected by dental caries. The
findings demonstrate a significant protective effect of silver
diamine fluoride application, as evidenced by a marked
reduction in caries prevalence among children who received
the treatment compared to those who did not. Specifically,
only 40% of children who received silver diamine fluoride
had caries, in contrast to 90% of those who did not, indicating
the effectiveness of this preventive measure.

Additionally, the study underscores the importance of
addressing dietary habits and oral hygiene practices, as
frequent sugary snack consumption and inadequate brushing
were associated with a higher risk of caries. The results also
reveal socio-economic disparities in access to preventive care,
with children from low-income families experiencing the
highest caries prevalence.

Overall, these findings emphasize the need for targeted public
health interventions to improve access to silver diamine
fluoride and comprehensive oral health education, particularly
for wvulnerable populations. By implementing effective
preventive strategies, we can significantly reduce the burden
of early childhood caries and promote better oral health
outcomes for preschoolers in Bangladesh.
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