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ABSTRACT 
The purpose of this study was to assess the exposure of fluoride in drinking water and evaluate 
the prevalence and severity of dental fluorosis among the school students in Dongergaon village 
of Warora Tehsil, Chandrapur district, Maharashtra, India. Total 178 (93 boys and 85 girls) 
students of 6-14 year aged were clinically examined using Dean’s Index. Water samples from 
dugwell, borewell and groundwater stream were analyzed for fluoride ion concentration by ion 
selective electrode. The fluoride concentration was found to be 0.53-5 ppm which was more than 
permissible limit. Overall 78% of students showed some grades of dental fluorosis with 
Community Fluorosis Index (CFI) 1.847. Gender wise percentage of dental fluorosis was more 
in girls (78.8%) as compared to boys (77.4%). 21.9% of students were normal, 5% questionable, 
10.6% very mild, 25.8% mild, 29.8% moderate and 6.7% had severe fluorosis. The severity of 
fluorosis was found more in girls (66.6%) than in boys (33.3%). The prevalence and severity 
increased with the age. There was high prevalence of mild to severe fluorosis in school students 
of Dongargaon village.  
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INTRODUCTION 

Fluorosis caused by intake of fluoride, has been 
recognized in India for seven decades. Fluorosis 
is a slow progressive crippling malady affecting 
human beings as well as animals.1 It is a 
worldwide health problem in 23 nations and 
endemic in areas where fluoride content is high 
in drinking water. The primary manifestation of 
fluorosis is mottling of teeth and osteoscerosis of 
skeleton, secondary effects include damage to the 
nervous system in humans and animals. Dental 
fluorosis affects the teeth and mainly occurs in 
children. The natural shine or luster of teeth 
disappears. In early stage, the teeth appear chalky 
white and then gradually become yellow, brown 
or black and pitting.2 Dental fluorosis, in school 
students was used as a marker to identify the 
endemic village in the district. This is less 
expensive, less time consuming procedure to 
identify endemicity. In Maharashtra, fluoride 
concentration above the permissible limit has 
been reported in some districts. There are 
numerous studies on water analysis but no 

attention has been paid to dental fluorosis in the 
study area.  

AIMS AND OBJECTIVES 
The present study describes the relative 
prevalence and severity of dental fluorosis 
among school students in Dongargaon village in 
Warora Tehsil of Chandrapur district. The dental 
fluorosis prevalence in school is also used as the 
baseline data. 

METHODOLOGY 
Study area 
We have, selected Dongergaon village which is 
about 15 km away from Warora. Warora tehsils 
lies in South Western part of Chandrapur district 
and affected by fluoride in groundwater. 
Chandrapur district is located in the eastern edge 
of Maharashtra in Nagpur division. Population of 
these villages is suffering from dental fluorosis 
due to fluoride contamination in groundwater.  In 
these areas the climate is semiarid to arid with 
very hot summer, which comes under desert to 
semi-desert conditions. *Author for correspondence 
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Study population 
Data was collected from 178 students from Zilla 
Parishad School, Dongargaon who were 
residents of the area since birth and consumed 
water from the same source. The age of 6 year 
was chosen due to the beginning of changes in 
dentition. 
Data collection 
Ethical permission was taken from Departmental 
Ethics Committee before starting the study. 
Written consent was taken from the Headmaster 

of the school for examination of students. Data 
was collected through school records, interviews 
and clinical examinations. 
Oral / Clinical examination 
The clinical examination was carried out at the 
ground of school in the morning. Each student 
was examined by a team of research students and 
dentist under the natural and bright sunlight. No 
dental instrument (mirror, explorer) was used. 
The Dean’s Index3 recommended by WHO4 was 
used for diagnosis of dental fluorosis (Table 1). 

Table 1 : Criteria for Dean's Fluorosis Index (DFI) 

Score Criteria 

Normal The enamel represents the usual translucent semivitriform type of structure. 
The surface is smooth, glossy, and usually of a pale creamy white color. 

Questionable 

The enamel discloses slight aberrations from the translucency of normal enamel, 
ranging from a few white flecks to occasional white spots. This classification is 
utilized in those instances where a definite diagnosis of the mildest form of 
fluorosis is not warranted and a classification of "normal" is not justified. 

Very Mild  

Small opaque, paper white areas scattered irregularly over the tooth but not 
involving as much as 25% of the tooth surface. Frequently included in this 
classification are teeth showing no more than about 1-2 mm of white opacity at 
the tip of the summit of the cusps of the bicuspids or second molars. 

Mild  

The white opaque areas in the enamel of the teeth are more extensive but do 
not involve as much as 50% of the tooth. 

Moderate  

All enamel surfaces of the teeth are affected, and the surfaces subject to 
attrition show wear. Brown stain is frequently a disfiguring feature. 

Severe  

Includes teeth formerly classified as "moderately severe and severe." All enamel 
surfaces are affected and hypoplasia is so marked that the general form of the tooth 
may be affected. The major diagnostic sign of this classification is discrete or 
confluent pitting. Brown stains are widespread and teeth often present a corroded-
like appearance. 

Source : Dean 1942. As reproduced in Health Effect of Ingested Fluoride. National Academy of Science 

Community Fluorosis Index (CFI) 
CFI was calculated to identify village where 
dental fluorosis has been common public 
health problem. CFI was computed by 
summing up the score of individual grades of 
dental fluorosis as described by Dean and 

dividing the sum by the total sample size. The 
public health significance of CFI value was as 
below (Table 2). Dean indicates that if the CFI 
is above 0.6 it results to public problem and 
justifies an increased attention to the 
population.3 

Table 2 : Community Fluorosis Index (CFI) 

CFI value range Public health significance 
0.0- 0.4 Negative 
0.4-0.6 Borderline 
0.6-1.0 Slight 
1.0-2.0 Medium 
2.0-3.0 Marked 
3.0-4.0 Very marked 
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Fluoride estimation in drinking water 
At the time of examination water samples (1L)  
were collected in plastic bottles, which were 
coded and transported to laboratory for fluoride 
estimation. Fluoride analysis was done in 
laboratory using ion selected electrode method. 

RESULTS AND DISCUSSION 
Among the 178 school students 93 (52.2%) 
boys and 85 (47.8%) are girls. Overall 78% of 
student showed some grades of dental 
fluorosis. Gender wise the percentage of dental 
fluorosis was more in girls (78.8%) as 
compared to boys (77.4%) as shown in    
Table 3. The prevalence of dental fluorosis 
was found to increase  with  age (Table 4). 
Table 5 depicts the prevalence and severity of 
dental fluorosis, severe fluorosis was found in      
girls  (66.6%)   as    compared to boys (33.3%).  

Prevalence and severity of dental fluorosis was 
calculated using Dean’s Index. 21.9% students 
being surveyed were normal, 5% questionable, 
10.6% very mild and 26.8% mild, 29.8% 
moderate and 6.7 % had severe dental fluorosis 
(Fig. 1). A community fluorosis index was 
calculated for community determining 1.847 for 
Dongargaon. Minimum (0.53ppm) and 
maximum (5 ppm) concentration of F- was 
observed from Dugwell and borewell of 
Dongergaon village respectively (Table 6). 
Permissible limit for F- concentration is 1-1.5 
ppm according to WHO.4 The earth's crust in 
India has about 12 of the 85 million tons of 
fluoride found throughout the world. Therefore, 
it is not surprising that 17 states in India are 
endemic for fluorosis. The present study revealed 
that, fluoride concentration   in    Dongargaon 
village ranges  from 0.53-5 ppm. causing dental 
fluorosis among the school students.

Table 3 : Prevalence of dental fluorosis according to gender 

Gender 
Dental fluorosis  

Present (%) Absent (%) Total (%) 

Boys 72(77.4) 21(22.6) 93 (100) 

Girls 67(78.8) 18(21.2) 85 (100) 

Total 139(78) 39(22) 178 (100) 

                ( χ2= 0.057, DF=1, p<0.05, NS= Not Significant ) 

Table 4 : Prevalence of dental fluorosis according to age 

 Dental fluorosis 

Age Present (%) Absent (%) Total (%) 

6 years 10(58.8) 7(41.2) 17(100) 

7 years 9(56.2) 7(43.8) 16(100) 

8 years 17(77.2) 5(22.7) 22(100) 

9 years 23(85.1) 4(14.9) 27(100) 

10 years 29(80.5) 7(19.5) 36(100) 

11 years 28(90.3) 3(9.7) 31(100) 

12-13 years 23(79.3) 6(20.7) 29(100) 

6-13 years 139(78) 39(22) 178(100) 
        χ2 = 12.60;df = 7; p < 0.05, S=Significant        
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Table  5 : Prevalence and severity according to age and gender by using Dean’s Index 

Age in years 
Prevalence and severity of dental fluorosis 

Total Normal Questionable Very 
Mild Mild Moderate Severe 

6 17 7(41.1) 5(29.4) 4(24) 1(6) - - 
7 16 7(43.7) - - 7(44) 2(12.5) - 
8 22 5(22.7) 1(4.5) - 7(32) 6(27.2) 3(13.6) 
9 27 4(14.8) 1(3.7) 5(19) 7(26) 9(33.3) 1(4.5) 
10 36 7(19.4) 2(5.5) 2(6) 9(25) 14(38.8) 2(5.5) 
11 31 3(6.6) - 6(19) 8(25) 12(38.7) 2(6.4) 

12-13 29 6(20.6) - 2(6) 7(24) 10(34.4) 4(13.7) 
Total 

Gender 
178 39(21.9) 9(5) 19(10.6) 46(25.8) 53(29.8) 12(6.7) 

Boys 93 21(22.5) 3(3.2) 10(11) 25(27) 30(32.2) 4(4.3) 
Girls 85 18(21.1) 6(7) 9(10) 21(25) 23(27) 8(9.4) 

Figures in parenthesis indicate percentages 

   

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 : Prevalence of dental fluorosis among school students of age 6-14 years 

Table 6 : Concentration of fluoride in drinking water of Dongargaon village 

S/N Sources of water F concentration (ppm) Permissible Limit 
WHO CFI  Value 

1 Groundwater stream 4.66 1.5ppm 1.845 
2 Defluoridation plant 2.26 1.5ppm (Medium) 
3 Dugwell 0.53 1.5ppm  
4 Borewell 5 1.5ppm  
5 Dugwell 1.4 1.5ppm  

Normal 
22%

Questionable
5%

Very Mild
10%

Mild
26%
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7%
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Similar results were reported in Barabanki 
district5 of Uttar Pradesh and tribal districts of 
Madhya Pradesh6 causing  dental  fluorosis  in 
school students as well  as  in  Karera  block of 
Shivpuri district7 of  Madhya Pradesh                  
in   domestic    animals.   Dean’s   Index provides 
valuable prospective of fluorosis prevalence, as 
opposed to severity or etiological consideration. 
The present result revealed that the 78% of dental 
fluorosis with 5ppm fluoride concentration. A 
similar result of 81.7% of dental fluorosis in 
Mexico was reported by Medina- Solis C.E.,       
et al.8 The fluoride concentration in the range of 
(<0.7ppm, 0.7-1.2ppm, 1.2-2ppm, 2.1-4ppm,  4.1   
to   above) showed 71.5% dental fluorosis in 
school children were reported in endemic 
fluoride belt of Andhra Pradesh.9 Sudhir et al., 
recorded 100 % prevalence among the school 
students of similar age groups in Nalgonda 
district of Andhra Pradesh.10 Also, lower 
prevalence of 4.1% was recorded in primary 
school children in Northen Hilly state of India.11 
Dental fluorosis was more prevalent among 
girls (78.8%) than boys (77.4%) as indicated 
by Chi-square test (P < 0.01). Similar results 
were reported from other studies conducted 
earlier among school children in which girls 
showed 4.4% and boys 3.9%with (p<0.31) 
using chi-square test in a Northern hilly state 
of India11 and (54.2 %) girls and (41.3%) boys 
in Iran.12 A higher prevalence among boys was 
noted in studies done in Tamilnadu and 
Karnataka.12, 13 In the present clinical 
examination severe fluorosis was found more 
in girls (66.6%) than in boys (33.3%) and 
similar finding was reported in girls (65.8%) 
than in boys (34.2%) by Saravanan S., et al.13 
In the present study, it was seen that the 
prevalence of dental fluorosis is 78% at 0.53-
5ppm fluoride concentration in drinking water 
and CFI of 1.845. The same observation has been 
reported by Pontigo Layala et al.,15 in Tula de 
Allende of Mexico and Dhurvey et al.,16 in some 
villages of Chandrapur District. The prevalence 
of dental fluorosis was found increasing with the 
age is well marked in Dongargaon village and 
this association was also found to be statistically 
significant by Chi-square test (P < 0.05). The 
same was reported in the other studies conducted 

in the area of Chidambaram Taluka of Cuddalore 
district    of   Tamil   Nadu.13 The   assessment  of  
ground water quality with reference level to 
fluoride also taken in Narwer, Shivpuri, Madhya 
Pradesh by Mishra A.K. et al.17 This is, perhaps, 
the first report in dental fluorosis in Chandrapur 
district of Maharashtra. 

CONCLUSION 
Present study suggests that dental fluorosis is 
major public health problem among the school 
students in Dongargaon village and is related to 
the high fluoride content of drinking water. There 
is the high prevalence of mild to severe fluorosis 
in the Dongargaon. The information furnished 
can be utilized as preliminary data for the further 
study and to find out the endemicity of dental 
fluorosis. The study can act as the pointer for 
public health physicians, dentists, chemists, 
planners, administrators, engineers and water 
supply authorities. 
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We must all work together in order to save the environment and the world that we 
live in from further change. 

Dave Foreman 
 


