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Dental Fluorosis: A Community-Clustered Case Series
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Background: Dental fluorosis, a condition resulting from excessive fluoride intake during tooth
development, is a preventable public health problem. This case series examines this in a rural community
in the Ujjain district in Madhya Pradesh, India, identified through a postgraduate community adoption
program.

Methods: Cases of dental fluorosis were detected from Lambikhedi village in the Mahidpur block,
Ujjain District, through routine school health survey and subsequently confirmed at the dental
department. The severity of fluorosis was assessed using the ICMR and Dean’s Indices. All drinkable
water sources of the concerned village were checked for fluoride content. The study was conducted
between December 2023 and March 2024.

Results: This study detected five children aged 5 to 11 years, with varying degrees of dental fluorosis:
two cases classified as grade III, two as grade II, and one as grade I according to the ICMR index.
Analysis of all three drinking water sources revealed fluoride levels between 1.51 mg/L and 1.65 mg/L,
which exceed acceptable limits (1.0 mg/L) and permissible limits (1.5 mg/L). This case series includes
clinical findings, fluorosis grades, water quality reports, and individualized treatment plans.
Conclusion: This study highlights the endemic nature of dental fluorosis and high fluoride levels in
rural India’s drinking water. Effective screening, water defluoridation, and community-based oral health
education are essential. A community adoption program for postgraduate students at medical colleges
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can greatly enhance these efforts.

Introduction

Community Adoption Program for Postgraduates
(CAPP), initiated by the Department of Community
Medicine, Ruxmaniben Deepchand Gardi Medical
College, Ujjain, Madhya Pradesh, is the first of its kind
in India. The program aims to enhance the practical
learning of postgraduate students in Community
Medicine. This program involves conducting community
needs assessments, implementing health promotion
programs, and fostering community involvement.!™”)

Case reports and case studies contribute to medical
education by highlighting rare or novel clinical
occurrences, generating hypotheses, and informing
clinical practice.*” Fluoride, at optimal levels (0.8-1.0
mg/L), aids in tooth and bone ossification, but excessive
intake (above 1.5 mg/L) can lead to dental and skeletal
fluorosis.* 1
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In India, fluorosis affects millions, with a national
prevention and control program in place.”'" Dental
fluorosis can negatively impact children’s social
perceptions.” 1213

A primary school survey in western Madhya Pradesh
revealed dental staining and poor oral hygiene, leading
to further investigation. The World Health Organization
and the Bureau of Indian Standards recommend fluoride
limits of 1.5 mg/L and 1.0 mg/L, respectively. [10] Dental
fluorosis is classified using the ICMR and Dean’s Indices.
1415 The nomenclature of teeth is done using the FDI tooth

numbering classification system.'®

Methods

Study Design

A community-clustered cross-sectional study, the
outcome of which is reported as a case series, was
conducted.
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Setting
The study took place in a village in the Mahidpur block,
Ujjain District, Madhya Pradesh, India.

Participants

All the Anganwadi and school children were screened
for eye, ear and oral wellness. Eight children aged 5 to
11 years, identified during a village health and wellness
camp, were included.

Data Collection

¢ Dental examinations were performed by dental
consultants at C.R. Gardi Hospital, Ujjain.

e Severity of fluorosis was assessed using the ICMR
and Dean’s Indices

¢ OPG radiographic examinations were conducted to
rule out underlying dental anomalies and possibly
associated jaw defects.

* Water samples were collected from three sources (two
wells and one hand pump) and analysed for fluoride
content by the Pollution Control Board, Ujjain.

Data Analysis

Descriptive analysis was used to summarize the clinical
findings and water quality data.

Fluorosis severity was categorized according to the
ICMR and Dean’s index.

Ethical Considerations

The study was conducted following ethical guidelines
and principles.

Approval was obtained from the Institutional Ethics
Committee of R. D. Gardi Medical College, Ujjain; [Letter
no. IEC Ref. No- 01/2025]. Informed verbal consent was
obtained from the parents or legal guardians of all
participating children before their inclusion in the study.
The confidentiality of the children’s data was maintained
throughout the study:.

Results

Five of the eight children were diagnosed with Dental
Fluorosis. The case reports detail the clinical findings,
including OPG radiographic examination results,
fluorosis grades as per ICMR, Dean’s treatment plans,
and water quality results.

Distribution of Cases with Respect to Drinking Water
Sources

The analysis of fluorosis cases in Lambikhedi village,
Mahidpur Block (Ujjain District), revealed a clear
spatial association between the occurrence of affected
individuals and their proximity to fluoride-contaminated

water sources. As depicted in the figure, the majority of
fluoride-infected children were clustered around the
central and northern zones of the village, corresponding to
the areas served by the identified fluoride-contaminated
handpump. A smaller cluster of affected cases was noted
in the southern part of the village near the well, which also
showed elevated fluoride levels. The distribution pattern
suggests that exposure to contaminated groundwater
is the primary determinant of disease occurrence, with
households relying on the handpump showing higher
case density compared to those using alternative or
treated sources. The spatial overlay underscores the
importance of source-based interventions such as
defluoridation and promotion of safe community water
points to reduce future exposure risk.

Case 1

The first case involved a 5-year-old male child who
presented with yellow discoloration of teeth and poor
oral hygiene. He appeared healthy and did not report
any specific complaints. Neither the child nor his
parents expressed concern regarding the discoloration.
There was no history of pain, sensitivity, or other dental
symptoms. The child had never visited a dentist before
this presentation.

On general physical examination, he was alert
and oriented to time, place, and person. His school

Village Name:-LambiKhedi

Block:-Mahidpur
District:-Ujjain, Madhya Pradesh

Figure 1: Spatial distribution of dental fluorosis cases in Lambikhedi

village, Mahidpur block, Ujjain district, showing clustering of

affected children around fluoride-contaminated drinking water
sources
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performance was reported to be satisfactory. His
mother admitted that he did not maintain a regular
toothbrushing routine.

Clinical Examination

Extraoral Examination

* No visible facial asymmetry.

e Cervical lymph nodes were non-palpable and non-
tender.

¢ No abnormalities detected in the temporomandibular
joint on both intra-articular and extra-auricular
examination.

Intraoral Examination

* Yellowish to light brown intrinsic stains were
noted on the maxillary anterior teeth (teeth 51,
52, 61, 62).

e Dental caries was observed in teeth 74, 84, and 85.

* No tenderness on percussion was observed in any
tooth.

Radiographic Examination

An orthopantomogram (OPG) was performed to aid in
differential diagnosis, assess potential skeletal changes in
the jaw due to fluorosis, evaluate developmental status of
permanent tooth buds for signs of environmental enamel
hypoplasia, and assist in treatment planning.

Provisional Diagnosis
Environmental enamel hypoplasia secondary to fluoride
exposure.

Differential Diagnoses

¢ Incipient smooth surface dental caries.
¢ Enamel hypoplasia due to nutritional deficiencies.

Final Diagnosis
Grade II Dental Fluorosis (Environmental Enamel

Hypoplasia), classified according to the ICMR Fluorosis
Index.

Treatment Plan

® Oral prophylaxis to eliminate external stains, plaque,
and calculus.

Aesthetic management through in-office bleaching
using 35% hydrogen peroxide combined with micro-

abrasion.

* Restorative care, including excavation and subsequent
restoration of:

* Mesio-proximal caries in tooth 85
¢ Disto-proximal caries in teeth 74 and 84

Parental counselling regarding maintenance of oral
hygiene and monitoring fluoride intake in the child’s
diet.

Oral hygiene education for the child, including
training in proper brushing techniques (Fones’
technique) and emphasizing the importance of
maintaining oral cleanliness.

Regular follow-up appointments for monitoring and
maintenance.

Case 2

The second case involved a 7-year-old male child who
presented with yellow to brown discoloration of the
teeth, enamel pitting, and poor oral hygiene. Despite
these findings, the child appeared in good general
health and reported no specific complaints. Neither the
child nor his parents expressed concern regarding the
tooth discoloration or the irregular shape of the teeth.
There was no history of pain, sensitivity, or other dental

Table 1: Patient details, including fluorosis grade according to ICMR, and Dean’s.

o Diagnosis Diagnosis
S. No. Agel Gender  Finding (ICMR Index) (Dean’s Index)
Patient 1 5 year/ M Yellowish light brown intrinsic stain with respect to upper left Grade Il Fluorosis  Mild
and right quadrants (51/52/61/62)
Patient 2 7 year/ M Chalky white to Yellowish brown discoloration seen with Grade III Fluorosis  Severe
intrinsic stain with respect to upper and lower left and right
quadrants (52/53/54/62/63/64/83/84)
Patient 3 7 year/ F Chalky white spots seen with respect to upper and lower left Grade I Fluorosis ~ Very Mild
and right quadrants (51/52/61/62/71/72/73/81/82)
Patient 4 11year/M  Light yellowish-brown spots seen with respect to upper left and  Grade III Fluorosis Severe
right quadrants (11/52/21/62/63/31/32/73/75/36/41/42/83/44)
Patient 5 13 year/ M Chalky white appearance to yellow stain seen with respect to Grade II Fluorosis  Mild

upper left and right quadrants (11/12/13/21/22/23/31/32/33/34/36

/41/42/43/44)
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Table 2: Water testing report

TDS (mg/L) Fluoride (mg/L) Microbiological testing
Type of Sample pH (6.5-8.5) A=500 Temp. (°C) A=1.0 A = zero E. coli per 100 mL/ <1 coliform
P=2000 P=15 bacteria/ 100 mL
LKO001 (well) 8.2 933 22 1.652 >1800 Coliform; 63 E. coli in 100 ml of
sample, Unsatisfactory for drinking
LK002 (well) 8.0 990 22 1.606 >1800 Coliform; 63 E. coli in 100 ml of
sample, Unsatisfactory for drinking
LKO003 (handpump) 6.9 954 27 1.478 0 Coliform; 0 E. coli; Safe for drinking

symptoms. Notably, the child had never received any
prior dental consultation.

On general physical examination, he was well-oriented
to time, place, and person. His academic performance
was reported to be satisfactory. His mother noted that he
was often reluctant to brush his teeth and required daily
reminders due to frequent forgetfulness.

Clinical Examination:

Extraoral Examination

* No noticeable facial asymmetry.

e Cervical lymph nodes were non-tender and non-
palpable.

¢ Temporomandibular joint (TM]) examination
revealed no abnormalities on both intra-articular
and extra-auricular evaluation.

Intraoral Examination

* Intrinsic staining with a chalky white to yellowish-
brown appearance was observed in the upper and
lower quadrants, specifically involving teeth 52, 53,
54, 62, 63, 64, 83, and 84.

* Deep distoproximal caries were present in teeth 84
and 85.

e Tooth 54 was grossly decayed.

* No abnormalities were detected in the soft tissues.

Radiographic Examination

An orthopantomogram (OPG) was conducted to
assist in differential diagnosis, identify any skeletal
manifestations of fluorosis affecting the jaws, evaluate
developmental alterations in the permanent tooth buds
due to environmental enamel hypoplasia, and aid in
comprehensive treatment planning.

Provisional Diagnosis

Environmental enamel hypoplasia secondary to fluoride
exposure.

Differential Diagnoses

¢ Enamel hypoplasia due to nutritional deficiencies

Figure 2: Collection, testing and defluoridation of drinking water
samples from wells and handpump sources in Lambikhedi
village for estimation of fluoride concentration

e Smooth surface caries in teeth 52, 53, 54, 62, 63, 64,
83, and 84 are consistent with early childhood caries

Final Diagnosis
Grade III Dental Fluorosis (Environmental Enamel
Hypoplasia), based on the ICMR Dental Fluorosis Index.

Treatment Plan

¢ Comprehensive oral prophylaxis to remove extrinsic
stains, plaque, and calculus from all teeth.

Aesthetic management through in-office bleaching
using 35% hydrogen peroxide combined with micro-
abrasion.

¢ Extraction of tooth 54 followed by placement of a band
and loop space maintainer to preserve arch integrity.

Pulp therapy:

¢ Pulpotomy of tooth 84

* Pulpectomy of tooth 85

e Followed by placement of stainless-steel crowns

Parental education regarding oral hygiene practices
and monitoring of dietary fluoride intake.
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Figure 3: Clinical photograph showing yellowish-brown intrinsic Figure 7: Orthopantomogram (OPG) obtained for evaluation of
staining of maxillary anterior teeth consistent with dental dental development and exclusion of associated maxillofacial
fluorosis (Case 1) abnormalities in Case 2

\ Y/ -
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Figure 4: Intraoral view showing enamel discoloration and Figure 8: Clinical photograph showing chalky white to

intrinsic staining involving the primary anterior teeth in a child  yellowish-brown enamel discoloration affecting multiple teeth in
diagnosed with dental fluorosis (Case 1) Case 3

T —————
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Figure 5: Orthopantomogram (OPG) demonstrating developing
permanent tooth buds with no associated skeletal abnormalities

in Case 1
h-ase Figure 9: Orthopantomogram (OPG) demonstrating mixed

dentition stage without evidence of skeletal pathology in Case 3

Figure 6: Intraoral photograph demonstrating enamel pitting and
intrinsic discoloration of teeth associated with dental fluorosis Figure 10: Intraoral view showing fluorosis-related enamel
(Case 2) defects affecting anterior and posterior teeth in Case 4
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Figure 11: Clinical photograph showing chalky white enamel
spots characteristic of mild dental fluorosis in Case 5

Figure 12: Orthopantomogram (OPG) showing normal maxillofacial
structures and developing dentition in a patient diagnosed with
Grade I dental fluorosis (Case 5)

® Oral hygiene training for the child, focusing on
proper brushing technique (Fones” method) and the
importance of maintaining dental cleanliness.

e Regular follow-up visits to ensure treatment success
and continued oral health maintenance.

Case 3

The third case involved a 7-year-old female child who
presented with chalky white to yellowish discoloration
of the teeth, along with poor oral hygiene. The child
appeared to be in good overall health and had no specific
dental complaints. Neither she nor her parents expressed
any concern about the discoloration. There was no history
of pain, sensitivity, or other dental symptoms, and she
had never previously visited a dentist.

On general physical examination, the child was alert
and oriented to time, place, and person. Her academic
performance was reportedly satisfactory. According to
her mother, the child brushes her teeth regularly.

Clinical Examination

Extraoral examination

* No gross facial asymmetry was noted.

e Cervical lymph nodes were non-tender and non-
palpable.

e No abnormalities were detected in the
temporomandibular joint upon intra-articular and
extra-auricular assessment.

Intraoral Examination

* Multiple chalky white spots were observed in
the maxillary and mandibular anterior regions,
specifically on teeth 51, 52, 61, 62, 71, 72, 73, 81, and 82.

® Deep mesio-proximal caries was present in tooth 85,
and disto-proximal dentinal caries in tooth 84.

* No signs of periodontal disease or other soft tissue
lesions were observed.

Radiographic Examination

An orthopantomogram (OPG) was obtained to evaluate
any underlying dental abnormalities, maxillofacial
anomalies, or other relevant conditions.

Provisional Diagnosis

Environmental enamel hypoplasia secondary to fluoride
exposure.

Differential Diagnosis

¢ Incipient smooth surface caries involving teeth 51, 52,
61, 62,71,72,73,81, and 82

Final Diagnosis
Grade I Dental Fluorosis (Environmental Enamel
Hypoplasia), as per the ICMR Dental Fluorosis Index.

Treatment Plan

¢ Oral prophylaxis for the removal of external stains,
plaque, and calculus.

® Aesthetic treatment via in-office bleaching using 35%
hydrogen peroxide.

® Restorative procedures:
¢ Excavation and restoration of tooth 84
¢ Extraction of tooth 85, followed by the placement

of a band and loop space maintainer

e Parental counselling on maintaining optimal oral
hygiene and managing dietary fluoride exposure.

* Oral hygiene education for the child, including
proper brushing techniques (Fones’ technique) and
reinforcement of daily dental care practices.

¢ Scheduled follow-up visits for ongoing monitoring
and oral health maintenance.

Case 4

The fourth case involved an 11-year-old male patient who
presented with discoloration of the teeth, ranging from
chalky white to light yellow and brown, accompanied by
enamel pitting. The child appeared systemically healthy
and reported no specific dental complaints. Neither
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the child nor his parents expressed concern about the
discoloration or the enamel defects. There was no history
of associated symptoms such as pain, sensitivity, or other
dental problems, and he had never sought prior dental
consultation.

On general physical examination, the child was
well-oriented to time, place, and person. His academic
performance was considered satisfactory. According to
his mother, he brushes his teeth five to six times a week
but occasionally needs prompting due to reluctance.

Clinical Examination

Extraoral Examination

* No obvious facial asymmetry.

e Cervical lymph nodes were non-tender and non-
palpable.

¢ Temporomandibular joint (TM]) assessment revealed
no abnormalities on intra-articular or extra-auricular
examination.

Intraoral Examination

® Chalky white to yellowish-brown intrinsic stains
were observed on multiple teeth in both maxillary
and mandibular arches, specifically involving teeth
11, 52, 21, 62, 63, 31, 32, 73, 75, 36, 41, 42, 83, and 44.

* No signs of periodontal disease or other soft tissue
lesions were noted.

Radiographic Examination

An orthopantomogram (OPG) was performed to assess
for any underlying dental pathology or developmental
anomalies.

Provisional Diagnosis

Environmental enamel hypoplasia due to chronic fluoride
exposure.

Differential Diagnosis

¢ Incipient smooth surface caries affecting teeth 11, 52,
21, 62, 63, 31, 32, 73, 75, 36, 41, 42, 83, and 44.

Final Diagnosis

Grade III Dental Fluorosis (Environmental Enamel

Hypoplasia) according to the ICMR Dental Fluorosis

Index.

Treatment Plan

+ Oral prophylaxis for the removal of plaque, calculus,
and extrinsic stains.

Aesthetic management

® Provisional facial composite build-up for affected
teeth to improve appearance and function.

e Continued monitoring of the restorations through
regular follow-up appointments.

* Definitive treatment (veneering) will be planned post-
puberty, once the pulp horns have receded.

e Extraction of tooth 85, with no space maintainer
indicated, as the eruption of tooth 45 is anticipated
within the next year.

e Parental counselling on appropriate oral hygiene
practices and control of fluoride intake from dietary
sources.

® Child education on correct brushing technique (Fones’
technique) and the importance of maintaining oral
health.

® Regular follow-up for clinical monitoring, restoration
assessment, and reinforcement of oral hygiene
practices.

Case 5

The fifth case involved a 13-year-old male patient who
presented with chalky white to yellowish discoloration
of teeth along with poor oral hygiene. The child appeared
systemically healthy and had no active complaints.
Neither he nor his parents expressed concern regarding
the dental discoloration. There was no history of
associated symptoms such as pain, sensitivity, or other
dental issues, and the child had never consulted a dentist
previously.

On general physical examination, the patient was alert
and oriented to time, place, and person. His academic
performance was reported as satisfactory. According to
his mother, although he is somewhat reluctant, he usually
brushes his teeth on a regular basis.

Clinical Examination

Extraoral Examination

e No gross facial asymmetry was observed.

® Cervical lymph nodes were non-tender and non-
palpable.

¢ Noabnormalitieswerenoted in the temporomandibular
joint (TM]) on intra-articular or extra-auricular
assessment.

Intraoral Examination

Chalky white to yellowish discoloration was observed
involving multiple teeth in the maxillary and
mandibular anterior and posterior regions (11, 12, 13,
21, 22, 23, 31, 32, 33, 34, 36, 41, 42, 43, 44).

e Presence of dental caries was noted.

* No signs of periodontal disease or other soft tissue

abnormalities were detected.
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Provisional Diagnosis

Environmental enamel hypoplasia secondary to chronic
fluoride exposure.

Differential Diagnosis

* Incipient smooth surface caries involving teeth 11,
12,13, 21, 22, 23, 31, 32, 33, 34, 36, 41, 42, 43, and 44.

Final Diagnosis
Grade II Dental Fluorosis (Environmental Enamel
Hypoplasia) as per the ICMR Dental Fluorosis Index.

Treatment Plan

¢ Oral prophylaxis for the removal of extrinsic stains,
plaque, and calculus.
® Aesthetic management:
* Provisional facial composite build-up on affected
teeth.
* Regular monitoring of the restorations through
follow-up.
¢ Definitive veneering is to be considered post-
puberty once pulp horns have receded.
¢ Recommendation to switch to a non-fluoridated
toothpaste to reduce further fluoride exposure.
¢ Parental counselling on maintaining oral hygiene and
monitoring dietary fluoride intake.
® Oral hygiene education for the patient, emphasizing
proper brushing techniques (Fones’ technique) and
the importance of consistent oral care.
¢ Regular follow-up for clinical evaluation, restoration
assessment, and reinforcement of preventive
practices.

Intervention

Following the identification of dental fluorosis cases
during the school health camp and confirmation of
elevated fluoride concentrations in local drinking water
sources, a community-based intervention was conducted
in the village. The primary aim was to demonstrate
feasible household-level water treatment options and to
strengthen awareness regarding fluorosis prevention.
A practical session on the Nalgonda technique,
a widely accepted defluoridation method in rural
India, was organized. Villagers were shown the step-
wise process of preparing defluoridated water using
alum, lime, and bleaching powder in a ratio of 1:5:20,
respectively. The amount was lime was determined
based on the alkalinity of the drinking water source.
The treatment mixture was added to fluoride-rich water
and left to settle, enabling coagulation, flocculation, and
sedimentation. The clarified supernatant water was then

demonstrated as suitable for drinking purposes after

proper filtration.”®
This activity was conducted as part of an Information,

Education, and Communication (IEC) programme,

wherein the participants were also sensitized to

alternative safe water practices. The session covered:

e Different methods of household water treatment
(boiling, cloth filtration, candle filters, reverse
0Smosis units).

¢ The importance of periodic water quality testing.

¢ Simple disinfection practices such as chlorination of
stored water.

The demonstration was participatory, with villagers
actively involved in each step. Feedback indicated that
community members found the method easy to adopt
with locally available resources. The intervention not
only introduced a practical solution but also empowered
the community with knowledge and skills to mitigate
fluoride exposure.

Discussion

The study highlights the relationship between fluoride
exposure from water and toothpaste and the severity
of dental fluorosis. Our findings indicate a differential
susceptibility to dental fluorosis among tooth types.
Incisors and canines showed more severe fluorosis,
likely due to earlier calcification during periods of higher
fluoride exposure.'*17

As fluorosis is a recognised public health problem, the
observations from this case series were shared with the
concerned public health officials to support surveillance,
community-level interventions, and mitigation strategies
in the affected area.

While our study found more severe fluorosis in
anterior teeth, such as incisors and canines, likely due
to early calcification during peak fluoride exposure,
this contrasts with findings from other studies where
posterior teeth were more severely affected. This
discrepancy may reflect differences in regional fluoride
levels, timing and duration of exposure, or dietary and
oral hygiene habits.'?!

The spatial clustering of fluorosis cases around
contaminated groundwater sources in Lambi Khedi
village aligns with findings from other endemic regions
of India, where dependence on high-fluoride aquifers is
a major determinant of disease distribution.”*® Several
GIS-based studies have demonstrated that households
located within 100-200 m of high-fluoride handpumps
or shallow wells exhibit significantly higher prevalence
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of dental and skeletal fluorosis, underscoring the role
of hydrogeological variation and inadequate water
source management in perpetuating exposure. In our
study, most affected children resided near a handpump
later confirmed to have fluoride levels exceeding the
permissible limit of 1.5 mg/L. The clustering pattern
reflects the strong spatial dependency between fluoride
exposure and disease occurrence, similar to patterns
reported in Andhra Pradesh, Rajasthan, and Gujarat.?>"

Following identification of these high-risk pockets,
a community-based mitigation intervention was
implemented using the Nalgonda technique, involving
sequential addition of alum, lime, and bleaching powder
in a 1:5:20 ratio for defluoridation, accompanied by
information-education-communication (IEC) activities on
safe water handling, filtration, and behavioural practices.
Such participatory interventions have been reported to
substantially reduce fluoride concentration and improve
awareness levels in rural populations.?®3° The active
community involvement observed in our study not only
facilitated acceptance of defluoridation practices but
also highlighted the effectiveness of combining spatial
surveillance with low-cost, locally adaptable mitigation
measures for sustainable fluorosis control.

Conclusion

This case series demonstrates a significant prevalence
of dental fluorosis associated with high fluoride levels
in drinking water. Effective water fluoridation control
and community-based oral health education are crucial.
Further research is needed to assess long-term impacts
and develop comprehensive prevention strategies.

Strengths

A comprehensive water quality analysis beyond solely
fluoride assessment was done to check the drinking
water quality. Multiple Fluorosis indices were taken into
consideration for accurate assessment.

Limitations

The sample size taken into the study was small, therefore,
the case series design limits generalizability. There could
be potential recall bias in reporting oral hygiene practices.

Recommendations

Further research with larger sample sizes and longitudinal
designs is required to establish causal relationships
and assess long-term impacts. There is a need for the
implementation of community-wide interventions to
reduce fluoride exposure.
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