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ABSTRACT

Objective: The aim of this study is to evaluate the prevalence of dental caries
and its relationship with fluoride levels in drinking water. Fluoride
concentrations were analyzed in six different Upazilas of Naogaon, located in
the northern region of Bangladesh.

Methods: The study included a total of 120 dental caries patients from these
six Upazilas, with 60 males and 60 females. The fluoride concentration in
drinking water was evaluated by utilizing the (SPADNS) method. The findings
indicated that Sapahar Upazila exhibited the lowest concentration of fluoride
in drinking water at 0.118+0.12 mg/L whereas Manda Upazila exhibited the
highest mean frequency of fluoride concentration in drinking water, which was
recorded as 0.875+0.34 mg/L.

Results: It was found that DMFT (Decayed, Missing, Filled teeth) value
gradually decreased with increasing water fluoride levels from >6.5 mg/L.
Conversely, DMFT increased progressively when water fluoride levels dropped
below 1.1 mg/L. Sapahar exhibited a significantly higher incidence of dental
caries (94.7%) compared to other Upazilas despite having the lowest fluoride
level (0.190+0.06) with the highest DMFT index (7.124+0.62).

Conclusion: The study observed that low levels of fluoride in the studied area
are a major contributing factor to dental caries, necessitating increased
awareness among the population. Additionally, the use of fluoride toothpaste
is recommended to address the issue in areas where the fluoride
concentration in drinking water falls below 0.5 mg/L.

KEY WORDS: Dental caries, Fluoride concentration, Drinking water,
DMFT index, Oral health.

INTRODUCTION

Fluorides are classified as inorganic non-metallic fluorine compounds
and are naturally present in water and soil. Upon absorption through
the gastrointestinal tract, fluoride plays a vital role in fortifying teeth
and bones, accumulating in areas with high calcium levels, such as
bones and teeth 1. Fluoride compounds are crucial for dental health,
aiding in the remineralization of damaged tooth enamel, combating
early signs of decay, and inhibiting the growth of harmful oral
bacteria2. This naturally occurring element is widespread and found
in varying concentrations in rocks, minerals, volcanic gases, and other
materials. Optimum level of fluoride concentrations in drinking water
are considered beneficial for preventing dental caries 3.

However, the increasing demand for groundwater has led to the
consumption of naturally fluoride-rich groundwater, causing dental
fluorosis, skeletal fluorosis, and bone deformities 4. The World Health
Organization (WHO) recommends a maximum fluoride concentration
of 1.5 mg/L in naturally occurring drinking water, with an intake of 2
liters per day >6. The stress effects of fluoride on humans, while
certain European countries maintain drinking water fluoridation
concentrations within the range of 0.8 to 1.2 mg/L. The US
Department of Health and Human Services suggests that 0.7 mg/L of
fluoride in drinking water is required to inhibit tooth decay 8.

While fluoride concentrations in drinking water below 0.5 mg/L may
protect adults from dental caries, there is an increased risk for caries
in children. Excessive fluoride exposure can lead to adverse health
effects such as dental fluorosis and skeletal fluorosis, resulting in
corroded teeth and bone pain 219, High fluoride concentrations in
drinking water have been linked to various diseases, affecting skeletal
fluorosis, and causing hard tissue deformities. Reports indicate a
range of fluoride concentrations in supplied water from 0.03 to 1.10
mg/L with groundwater fluoride levels in Bangladesh typically below
1.0 mg/L 82.

Update Dental College Journal (UpDCJ) : ISSN 2226-8715 elSSN 2307-3160,

E-mail: updcj@hotmail.com; Website: https://www.banglajol.info/index.php/UpDCJ




Update Dental College Journal (UpDCJ): Vol- 15, Issue- 1 April 2025

Habib T, Islam SMS, Yasmeen W, Ighal MA

Dental caries is a chronic and progressive disease affecting the
mineralized tissue of teeth, with a multifactorial etiology involving the
interaction of tooth substance, microorganisms, and dietary
carbohydrates over time. This process leads to demineralization of
tooth enamel, cavitation, and functional impairment, often
associated with pain, infection, tooth loss, and diminished quality of
life 1112, Bangladesh is identified as a high-risk country for dental
caries 2 The Aim and objectives of this study is assessing the fluoride
level in drinking water across the northern rural areas of Bangladesh
using the SPADNS method and explore the interrelationship between
the fluoride levels in drinking water with the prevalence of dental of
dental caries as well as the DMFT index among the local populations.
METHODS:

Study area and population

This study was completed between January 2021 to September 2022
at the Dental Unit, Rajshahi Medical College, Rajshahi & Plant
Biotechnology and Genetic Engineering Lab., Institute of Biological
Sciences, University of Rajshahi, Bangladesh. For this study, six
Upazila, namely Naogaon Sadar, Niamatpur, Manda, Mohadevpur,
Porsha and Saphar in the Naogaon district of Bangladesh, were
selected. A total of 120 patients, comprising 60 males and 60 females,
from these six Upazilas were identified as having severe erosion or
primary lesions. Among all these cases, 20 participants were selected
from each of the six studied Upazilas of Nagaon district. Among all
these cases, 20 participants (10 male, 10 female) were selected from
Nagaon Sadar, 20 from Niamatpur (10 male, 10 female), 20 from
Manda (10 male, 10 female), 20 from Mohadevpur (10 male, 10
female), 20 from Porsha (10 male, 10 female) and 20 (10 male, 10
female) from Saphar in the Naogaon District (Table 1). The age range
of the participants was 3 to 66 years, categorized into four groups: 3-
18, 19-34, 35-50, and 51-66 years. A total of 120 samples were
collected from respondents in each Upazila for the analysis of fluoride
concentration in drinking water.

Data collections

Initially, 120 respondents were chosen at the Dental unit, Rajshahi
Medical College and they examined by a licensed dentist to evaluate
the presence of severity of dental caries. All of them were residents
of the selected Upazilas. Patients were requested to bring samples of
their drinking water (collected from tap water, and or tube well) in
bottles. The collection of drinking water bottles took place from
January 2021 to September 2022. Relevant information was recorded
in a pre-determined datasheet and each bottle was labeled with the
patient's name and ID number before being transported to the
laboratory. All recipients were selected from Nagaon district because
the principal researcher is permanently residing there and practicing
in her own clinic. Some patients came from her clinic and she referred
them to the Dental unit, Rajshahi Medical College and some patients
were at RMCH but they lived in Nagaon. Furthermore, they have
taken the lab facilities of Rajshahi Medical College for the clinical
testing of this study and completed the entire process.
Questionaries: Data on socio-economic factors, dietary habits and
oral hygiene practice were collected through structural interviews.

Laboratory assessment

The fluoride concentration in drinking water was analyzed for
respondents from different Upazilas. The prevalence of dental caries
among respondents was identified through observation. Caries
missing teeth were employed assess the caries experience 3. The
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{DMFT} index are clinical indicator that measures the number of
decayed, missing or filled teeth in a person’s mouth and provide a
numerical score which represents the actual dental caries situations
of a person’s mouth. The whole research work and assessment
procedures were implemented followings two steps such as first step
is clinical works like patients selections along with caries and DMFT
index score detection and collections were done by expert dentists
in the Outdoor Department of Rajshahi Medical College and Hospital
and second step is laboratory works such as detection of fluoride
concentrations in water were measured by SPADNS method at Plant
Biotechnology and Genetic Engineering Lab., Institute of Biological
Sciences, University of Rajshahi, Bangladesh.

There is a stronger Association between DMFT index and dental caries
progression along with fluoride concentration in drinking water.

Fluoride assessment method

The fluoride concentration in drinking water was determined using
the SPANDS (C16H9N;Na3011S3) method. The SPANDS method refers
to a particular analytical technique used in the measurement of
certain types of analytes, typically involving SPANDS (sodium 3-
amino-7-nitro-2,1,3-benzoxadiazole-4-sulfonate), which is a reagent.
This reagent, C16HsN>Na3011Ss3, is often used in spectrophotometric or
fluorescence detection methods to measure specific ions or
compounds in solution. SPADNS is typically used in assays, such as
those involving the analysis of amine or amine-containing compounds
13,14 The method is based on the ability of SPADNS to form fluorescent
complexes with certain analytes, allowing for sensitive and selective
detection. The specific chemistry involves a reaction between the
amine groups and SPADNS, forming a colored or fluorescent product
that can be quantified with appropriate instrumentation, such as a
spectrophotometer or fluorometer. The use of the SPADNS method is
the most preferable as it does not involve sophisticated instruments
and expensive chemicals. In the SPADNS method, zirconium reacts
with SPADNS to form a red-colored complex. The reaction between
fluoride and the SPADNS reagent is rapid and hence the samples can
be tested within 10 min after adding them to the reagent. SPADNS
reacts with zirconyl chloride to give a wine-red-colored complex
which further reacts with fluoride to give a new complex 115, When
the bright red solution of SPADNS is mixed with colorless zirconyl acid
solution, a dark red complex of zirconyl acid—SPADNS is formed.
When zirconyl acid—SPADNS solution is added to water containing
fluoride, the fluoride ions react with the complex and bonds with
zirconium. The concentration of the complex decreases in
approximate proportion to the concentration of fluoride in the water
and the color of the reagent-mixture becomes brighter 416,
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Fig. 1: Flow diagram of the study design.
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Table 1: Dental caries and DMFT status of six Upazila of Nagaon district under different age groups in Northern part of Bangladesh.

Pt. Age Sex Caries DMFT status Name of Upazila Pt. Age Sex Caries DMFT status ~ Name of Upazila
Sl. (yrs) status Sl. (yrs) status

1 3 Male SC High Porsha 61 30 Male EC High Porsha

2 13 Female EC High Porsha 62 28 Female SC High Porsha

3 25 Male SC High Porsha 63 27 Male SC High Sapahar

4 6 Female GCML Moderate Niamatpur 64 25 Female LCTD Very High Sapahar

5 4 Male GCML Moderate Mohadevpur 65 12 Male LCTD Very High Sapahar

6 3 Female ESC Very Low Manda 66 10 Female LCTD Very High Sapahar

7 5 Male NCL Low N. Sadar 67 11 Male LCTD Very High Sapahar

8 36 Female LCTD Very High Sapahar 68 9 Female LCTD Very High Sapahar

9 8 Male LCTD Very High Sapahar 69 10 Male LCTD Very High Manda
10 10 Female EC High Porsha 70 12 Female ESC Very Low Manda
11 7 Male GCML Moderate Niamatpur 71 11 Male ESC Very Low Manda
12 6 Female GCML Moderate Mohadevpur 72 18 Female ESC Very Low Manda
13 10 Male NCL Low N. Sadar 73 30 Male ESC Very Low Manda
14 12 Female NCL Low Mohadevpur 74 29 Male SC High Porsha
15 11 Male NCL Low Manda 75 60 Female EC High Porsha
16 22 Female NCL Low N. Sadar 76 21 Male GCML Moderate Niamatpur
17 3 Male SC High Porsha 77 23 Female GCML Moderate Niamatpur
18 12 Female EC High Porsha 78 22 Male NCL Low Niamatpur
19 11 Male EC High Porsha 79 25 Female LCTD Very High Sapahar
20 10 Female SC High Porsha 80 26 Male LCTD Very High Sapahar
21 7 Male NCL Low N. Sadar 81 27 Female LCTD Very High Sapahar
22 12 Female SC High N. Sadar 82 22 Male GCML Moderate Mohadevpur
23 10 Male NCL Low N. Sadar 83 12 Female GCML Moderate Mohadevpur
24 9 Female SC High N. Sadar 84 12 Male LCTD Very High Mohadevpur
25 7 Male NCL Low Niamatpur 85 10 Female ESC Very Low Manda
26 6 Female NCL Low Niamatpur 86 9 Male ESC Very Low Manda
27 12 Male NCL Low Niamatpur 87 3 Male ESC Very Low Manda
28 10 Female NCL Low Niamatpur 88 4 Female SC High Niamatpur
29 15 Male NCL Low Mohadevpur 89 5 Male NCL Low Niamatpur
30 16 Female GCML Moderate Mohadevpur 90 7 Female SC High N. Sadar
31 12 Male GCML Moderate Mohadevpur 91 42 Male ESC Very Low Manda
32 10 Female GCML Moderate Mohadevpur 92 10 Female ESC Very Low Manda
33 11 Male GCML Moderate Sapahar 93 12 Male ESC Very Low Manda
34 9 Female LCTD Very High Sapahar 94 51 Female LCTD Very High Niamatpur
35 33 Male LCTD Very High Sapahar 95 19 Male ESC Very Low Manda
36 44 Female LCTD Very High Sapahar 96 31 Female ESC Very Low Manda
37 48 Male LCTD Very High Niamatpur 97 10 Male ESC Very Low Manda
38 5 Female SC High Niamatpur 98 22 Female EC High Porsha
39 12 Male GCML Moderate Niamatpur 99 25 Male GCML Moderate Mohadevpur
40 11 Female GCML Moderate Niamatpur 100 28 Male NCL Low Mohadevpur
41 28 Male GCML Moderate Niamatpur 101 30 Female GCML Moderate Mohadevpur
42 9 Female GCML Moderate N. Sadar 102 22 Male GCML Moderate Mohadevpur
43 10 Male NCL Low N. Sadar 103 24 Female LCTD Very High Sapahar
44 11 Female NCL Low N. Sadar 104 25 Male LCTD Very High Sapahar
45 12 Male NCL Low N. Sadar 105 12 Female EC High Sapahar
46 13 Female NCL Low Porsha 106 26 Male NCL Low Mohadevpur
47 15 Male SC High Porsha 107 11 Female GCML Moderate Mohadevpur
48 66 Female EC High Porsha 108 12 Male GCML Moderate Mohadevpur
49 20 Male SC High Porsha 109 63 Female ESC Very Low Manda
50 22 Female SC High Porsha 110 12 Male ESC Very Low Manda
51 12 Male EC High Porsha 111 11 Female ESC Very Low Manda
52 25 Female SC High N. Sadar 112 10 Male ESC Very Low Manda
53 11 Male NCL Low N. Sadar 113 7 Male EC High Niamatpur
54 37 Female NCL Low N. Sadar 114 12 Female SC High Niamatpur
55 13 Male SC High N. Sadar 115 26 Male NCL Low Niamatpur
56 11 Female NCL Low N. Sadar 116 27 Female GCML Moderate Mohadevpur
57 42 Male NCL Low N. Sadar 117 22 Male GCML Moderate Mohadevpur
58 12 Female SC High N. Sadar 118 12 Female LCTD Very High Sapahar
59 35 Male SC High N. Sadar 119 41 Male LCTD Very High Sapahar
60 21 Female EC High Porsha 120 23 Female NCL Low Mohadevpur

NCL= Non cavitated lesion, GCML= Gross cavity with mild lesion, LCTD= Large cavity tooth destruction, ESC= Early stage of caries, SC= Severe caries, EC= Extensive
cavity, N. Sadar= Naogaon Sadar.
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In this study we did not use any control group. It only shows the
relationship between the fluoride concentration in drinking water
with the Decayed, Missing, Filled teeth and Dental caries of the study
patients of six upazila of Naogaon district. Data were regularly
corrected and verified to eliminate errors and inconsistencies.
Statistical analysis was performed by mean + Standard Error.
RESULTS

In this study, 120 drinking water samples were collected from 120
dental caries respondents, (60 males and 60 females) from six
upazilas of Nagaon district, for analysis of fluoride concentration in
drinking water. The age range of the participants was 3 to 66 years,
categorized into four groups: 3-18, 19-34, 35-50 and 51-66 years.
Within the group, the majority were 20 males and 20 females, aged
3-18. Then there is the 19-34 age group with 15 male and 15 female.
On the other hand, there were 15 males and 10 females aged 35-50,
as well as 10 males and 15 females aged 51-66 (Table 2).

After analyzing the results, no significant differences were observed
in fluoride concentrations in drinking water between males and
females. The analysis aimed to determine the minimum, maximum,
and mean values of fluoride concentrations in the collected samples.
Notably, Sapahar Upazila exhibited the lowest concentration of
fluoride in drinking water at 0.118+0.12 mg/L whereas Manda Upazila
exhibited the highest mean frequency of fluoride concentration in
drinking water, which was recorded as 0.875+0.34 (Table 2). For
Porsha Upazila, fluoride levels in drinking water ranged from
0.316+0.06 to 0.383+0.21 mg/L, for Niamatpur Upazila, ranged from
0.326%0.11 to 0.495 mg/L, for Mohadevpur Upazila, ranged from
0.326%0.11 to 0.495 mg/L, Fluoride levels in drinking water ranged
from 0.601%0.28 to 0.875+0.34 mg/L for Manda Upazila, ranged from
0.428%0.35 to 0.731+0.46 mg/L for Naogaon Sadar Upazila and for
Sapahar Upazila, fluoride levels in drinking water were 0.118+0.12 to
0.27940.19 mg/L (Table 3).

Results show in Table 2, the comparison of fluoride concentration in
water on DMFT index and caries status and illustrating a stronger
association of the DMFT index score and dental caries along with
fluoride concentration with direct correlation between fluoride
concentration in drinking water and the occurrence of dental caries.
This score is also used by WHO to quantify and compare the incidence
of dental decay in a community. This index is commonly used in
epidemiological study to assess the caries prevalence in populations.
Another objective of our study is to detection of fluoride level
concentration in drinking water across the Northern rural areas of
Bangladesh. For this purpose, we will have some know about the
Optimum fluoride level. The Optimum fluoride Refers to
recommended concentration of fluoride in drinking water typically
considered to be 7 ppm which provides maximum dental benefits.
This level mostly cited by WHO. Relation between the Fluoride in
water, DMFT Index and Dental caries: Higher Fluoride in Water =
Lower DMFT Index = slower caries Progression, Lower fluoride in
water = Higher DMFT Index = Faster Caries Progression.

The results showed an inverse relationship among DMFT index and
dental caries status with fluoride concentration in water. When the
fluoride concentration was very high (>6.5) the DMFT index was very
low and there was no caries. But when the fluoride concentration was
very low (0.0-1.1) the DMFT index was very high and severe caries
with large cavities and tooth destruction was found. In this study,
fluoride concentration in drinking water was highest in Manda
Upazilla hence DMFT index was very low 0.586+0.19 and dental caries
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progression percentage was lowest 55.3. On the other hand, since the
fluoride concentration in drinking water in Sapahar Upazila was the
lowest at 0.190+0.06, the DMFT index was the highest at 7.124+0.62
and the caries progression percentage was the highest at 94.7.
Moreover, Porsha Upazilla showed moderate DMFT index of
4.317+0.28 where caries progression was 78.5% (Table 4).

Table 2. Fluoride concentrations in drinking water collected from
patients of different Upazila.

Mean t SE) mg/L
Age Gender ¢ ) me/

groups (No.)

Naogaon

Sadar Sapahar

Porsha Niamatpur Mohadevpur Manda

Male
(20)
Female
(20)
Male
(15)
Female
(15)
Male
(15)
Female
(10)
Male
(10)
Female
(15)

0.32540.04 0.461%0.15 0.41920.22 0.60410.19 0.494:0.41 0.11840.12
3-18
0.34210.06 0.49510.12 0.421:0.13 0.68710.26 0.617:0.56 0.16410.32

0.38310.21 0.34910.08 0.592:0.17 0.81310.46 0.565£0.26 0.27940.19
19-34
0.359+0.07 0.32610.11 0.608:0.32 0.87510.34 0.731:0.46 0.25840.23

0.35540.13 0.52410.16 0.6510.41 0.601%0.28 0.592:0.16 0.20210.26
35-50
0.31610.06 0.45810.13 0.327:0.19 0.62210.51 0.66810.23 0.21240.17

0.37240.09 0.34620.08 0.3180.26 0.761%0.43 0.454%0.22 0.136£0.13
51-66
0.35410.10 0.39740.11 0.383:0.17 0.74910.56 0.428:0.35 0.15440.21

Table 3: Comparison of fluoride concentration in water on DMFT
index and caries status.

Fluoride concentration

. DMFT Index Caries Status
in water (mg/dl)

Optimum level Very Low

(0.7 to 1.2 me/dl) (score:0.0-1) N caries

Minimal caries or early
demineralization

Optimum Level Low
(0.7 to 1.2 mg/dl) (Score:1.2-2.6)

Lower fluoride
concentration in water
(Below 0.6 mg/dl)

Moderate Cavity formation with dentin
(2.7-4.4) involvement

Lowest fluoride
concentration in water High Extensive caries with large dentin
(Below 0.3 to .6 mg/dl) (Score: 4.5-6.5) destruction

Lowest fluoride Very High
concentration (Score: More
(Below .3 mg/dl in water)  than 6.5)

Severe caries with large cavity
and tooth destruction

Table 4: Fluoride concentration in drinking water and its correlation
with dental caries DMFT (decayed, missed and filling teeth) of the
studied six Upazila.

Name of Fluoride . Appearance of
Upazila concentrations (mg/L) DMFT index dental caries (%)
Name of Fluoride . Appearance of
Upazila concentrations(mg/L) DMFT index dental caries(%)
Porsha 0.335+0.11 4.317+0.28 78.5
Niamatpur 0.375%0.24 2.70+0.17 75.0
Mohadevpur 0.419%0.13 2.162+0.34 71.0
Manda 0.714+0.32 0.586+0.19 55.3
NaogaonSadar 0.569+0.13 1.657+0.34 63.9
Sapahar 0.190+0.06 7.124+0.62 94.7

DMFT (decayed, missed and filled teeth).
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DISCUSSION

Fluoride, a mineral that occurs naturally in many foods and water,
helps prevent tooth decay. Fluoride reverses early decay and
remineralizers your tooth enamel but fluoride can be harmful in large
quantities. The focus of this study conducted in northern rural areas
of Naogaon district, Bangladesh. The present findings revealed that
Sapahar Upazila exhibited the lowest concentration of fluoride in
drinking water at 0.118+0.12 mg/L whereas Manda Upazila exhibited
the highest mean frequency of fluoride concentration in drinking
water, which was recorded as 0.875+0.34. After analyzing the results,
no significant differences were observed in fluoride concentrations in
drinking water between males and females. For Porsha Upazila,
fluoride levels in drinking water ranged from 0.316+0.06 to
0.383+0.21 mg/L, for Niamatpur Upazila, ranged from 0.326+0.11 to
0.495 mg/L, for Mohadevpur Upazila, ranged from 0.326%0.11 to
0.495 mg/L, Fluoride levels in drinking water ranged from 0.601+0.28
to 0.875%0.34 mg/L for Manda Upazila, ranged from 0.428+0.35 to
0.731£0.46 mg/L for Naogaon Sadar Upazila and for Sapahar Upatzila,
fluoride levels in drinking water were 0.118+0.12 to 0.279+0.19 mg/L.
Comparisons with other studies demonstrated varying fluoride
concentrations globally. For instance, Ibrahim et al. % reported values
below the WHO standard in Khartoum and Omdurman. In contrast,
some researcher found higher fluoride levels in India, with significant
variability among districts 1517,

The results show the comparison of fluoride concentration in water
on DMFT index and caries status. The results showed an inverse
relationship among DMFT index and dental caries status. When the
fluoride concentration was very high (>6.5) the DMFT index was very
low and there was no caries. But when the fluoride concentration was
very low (0.0-1.1) the DMFT index was very high and severe caries
with large cavities and tooth destruction was found. Furthermore,
cavity formation with dentin involvement occurred when the DMFT
index was moderate when the fluoride concentration in water was
optimal (2.7-4.4). On the contrary, the positive effects of low
concentrations (<1.0 mg/L) of fluoride in drinking water, such as
preventing or reducing the risk of tooth decay, were evident 1819, We
also got favorable result, the US Public Health Service advises optimal
fluoride concentrations of 0.7 mg/L in municipal water systems to
help prevent tooth decay and minimize the risk of dental fluorosis 2°.
In this study, fluoride concentration in drinking water was highest in
Manda Upazilla hence DMFT index was very low 0.586+0.19 and
dental caries progression percentage was lowest 55.3. On the other
hand, since the fluoride concentration in drinking water in Sapahar
Upazila was the lowest at 0.190£0.06, the DMFT index was the highest
at 7.12440.62 and the caries progression percentage was the highest
at 94.7. Moreover, Porsha Upazilla showed moderate DMFT index of
4.317+0.28 where caries progression was 78.5%. A significant
negative correlation was observed between the incidence of caries
and fluoride levels, with higher DMFT values associated with lower
fluoride levels, suggesting a potential impact on the affected
population. Some studies have assessed the impact of fluoride
concentrations on caries development in children. They found that
0.25-1 mg/day supplemental fluoride for 24-55 months reduced
rates of decayed, missing, and filled teeth (DMFT) surfaces by 24%
21,22 Results concluded that fluoride concentrations were associated
with a lower caries incidence rate in permanent teeth. Al most similar
result described by Mir et al. (2020), they showed that 0.25—-1 mg/day
fluoride supplementation reduced caries incidence rates in primary
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teeth by 48%—72% in areas where water fluoridation levels were
lower than 0.6 mg/L 23. Al-Akwa and Al-Maweri 2* reported a
significant negative correlation between caries incidence and fluoride
levels, emphasizing the importance of optimal fluoride levels in
preventing dental caries which is like our study.

The study contributes valuable insights into the interplay between
fluoride levels in drinking water and dental caries, emphasizing the
need for continued monitoring and awareness in affected regions.
The observed discrepancies in fluoride concentrations among the six
Upazilas underscore the significance of region-specific assessments in
implementing targeted preventive measures. The present results
deserve to be supplemented by additional studies with the same
objectives and covering all regions of Bangladesh.

CONCLUSION

This study reveals consistently low fluoride concentrations in drinking
water across six Upazilas in the Naogaon district of Bangladesh. The
study also established a negative correlation between caries
experience and fluoride concentrations in drinking water.
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