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Objectives: To assess the prevalence and severity of dental fluorosis using Dean's index. To
compute community fluorosis index(CFI). Study Settings & Design: A school based cross
sectional study among the primary students residing in the rural area. Materials & Method: A
total of 647 children who were residents of the study area since birth were examined to identify
presence of dental fluorosis and grade it using Dean's index.CFI was computed by summing the
individual grades and dividing by the total sample size. Statistical Analysis: Data was analysed
using SPSS 12.0. Data expressed as Proportions and test applied were Chi-square test, Chisquare test for trend and Correlation Coefficient. Results: The prevalence of dental fluorosis
was 32.6% in study population. The prevalence was higher in boys and students who
consumed bore well water. CFI showed positive correlation with water fluoride levels. The
calculated community fluorosis index (CFI) was 0.44 indicating that the prevalence and
severity of dental fluorosis was borderline in 4 villages for public health significance in the
sample. Conclusion: Necessary steps to be taken by authorities to provide partially
defluoridated water for drinking purpose.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
Fluorine is essential for normal growth, development and
maintenance of human health. Fluoride plays an important role in
preventive dentistry due to its cariostatic potential. However,
excessive intake of fluoride leads to dental and skeletal fluorosis.
The main dietary source of fluoride is drinking water. Nearly 12
million of the 85 million tons of fluoride deposits on the earth's
crust are found in India [1, 2]. About 62 million people in India
suffer from dental, skeletal and non skeletal fluorosis. Of these, 6
million are children below the age of 14 years [3]. Fluorosis
continues to remain a challenging national dental health problem
as it is endemic in 15 states of India including Karnataka [4, 5].
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The incidence of very high levels of fluoride is in the eastern and
southeastern belt of Karnataka, covering districts of Gulbarga,
Raichur, Bellary, Chitradurga, Tumkur and Kolar and is scattered in
rest of Karnataka. District Raichur has non-permissible levels of 13
to 31.9 % fluoride prevailing in many villages [6]. The numbers of
taluks falling under high fluoride category in Raichur district
remain almost the same over the years.
Dental fluorosis is the most sensitive sign of prolonged high
fluoride exposure [1]. There is a need for constant monitoring of
fluoride exposures in the population. Rural population who are
mainly dependent on ground water for drinking purpose are worst
affected.
There are few studies on dental fluorosis in the North East
districts of Karnataka, but none from Raichur. Hence a study was
undertaken to find out the prevalence of dental fluorosis among
the primary school children and to explore the possible risk factors
for it.
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2. Materials and Method
2.1.Study Design
A cross-sectional study involving primary school students aged
between 5-10 years. Study Area: Rural field practice area of
Medical College which consisted of total 6 villages and 10,000
population approximately. The study area is economically
backward with agriculture as one of the main occupation. The
majority of people here are from lower socioeconomic class. There
are six Government Primary schools, one Private primary school
and two high schools.

Table 1. Public Health Significance of CFI values
CFI value range

2.2.Study Population
Data was collected from all the primary school children who
were residents of the area since birth and consumed water from
the same source. Inclusion criteria: School children who are
residents of the study area since birth. Exclusion criteria: School
children who have recently migrated and are not residents of the
study area.
2.3.Data Collection
Ethical permission was taken from Institutional Ethics
Committee before the start of study. Written consent was obtained
from the District Education Officer, Raichur. Informed consent was
taken from the respective Principal of the school for examination
of students. Parents were informed to be present on the day of
examination and informed verbal consent was taken. Data was
collected through school records, interview and clinical
examination. The recent reports of fluoride levels of water sources
estimated by Panchayat Raj Engineering Division(PRE) , Raichur
were obtained.
2.4.Oral examination and Calibration of Examiner:
Oral examination was performed by a Postgraduate student of
Community Medicine after undergoing training for one week in
Navodaya Dental College. The presence and severity of dental
fluorosis was recorded using Dean's Index (1942) on the WHO
(1997) modified oral health assessment form [7, 8, 9, 10].
Community Fluorosis Index (CFI) was computed by summing up
the scores of individual grades of dental fluorosis as per Dean's
criteria and dividing the sum by the total sample size. Villagewise
CFI was calculated to identify villages if dental fluorosis was a
public health problem [11]. Calibration of the examiner was done
during the study by conducting re-examination of 10 % of children
with fluorosis. The re-examination was done by a dentist from
Department of Community Dentistry. The intra-examiner
agreement was assessed with kappa statistics. (> 76 %)
2.5.Dean's Index and Community Fluorosis Index:
An index for assessment of dental fluorosis using a six point
scale was developed by Trendley H. Dean [6]. Each tooth in the
mouth was rated according to one of the six categories of Dean's
index, and the individual's dental fluorosis score was arrived at
based on the severest form recorded for two or more teeth. The
public health significance of CFI values [12] as shown in table 1

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

2.6. Fluoride levels in drinking water were obtained from the
Panchayat Raj Engineering (PRE) Division, Raichur District and
the reports provided were used for analysis and correlation.
3.Results and Discussion
The study comprised oral examinations of 647 school children
aged 5-10 years studying in primary schools. Total enrolment of
students was 670. The remaining 23 students were chronic
absentees and school dropouts altogether and could not be
examined. The studied sample comprised of 334 (51.6 %) boys
and 313(48.4 %) girls (Table 2). Majority of children belonged to
class III (51.2 %) and class IV (23.6 %) socioeconomic status as per
modified B.G. Prasad classification. Oral hygiene habits, dietary
habits, amount and source of drinking water are shown in Table 3.
Table 2. Age and Gender distribution of students.
Age category

Gender
Boys (%)

Girls (%)

Total (%)

5 & 6 years

109 (42.1)

150 (57.9)

259 (100)

7 & 8 years

156 (56.7)

119 (43.3)

275 (100)

9 & 10 years

69 (61.1)

44 (38.9)

113 (100)

TOTAL

334 (51.6)

313 (48.4)

647 (100)

Fig.1.Bar chart showing the distribution of students by
Dean's Fluorosis Index.
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The overall prevalence of dental fluorosis was 32.6 % and 29
% if questionable category was subtracted. The proportion of
students with very mild and mild dental fluorosis category as per
Dean's index was 16.5 % and 11.3 % respectively as depicted in
figure 1. This finding is similar to other studies done earlier [13,
14]. A higher prevalence of 92.73% was noted among school
children in the village of Juai Kalan, Bhiwani District, Haryana
[15].Similarly a study undertaken in the adjoining Kheru Tanda,
Gulbarga District reported 89 % prevalence of dental
fluorosis[16]. Severe fluorosis which may be perceived as an
aesthetic problem was not seen in any of the students [17,
18].Only 1.2 % of students had moderate fluorosis. The milder
forms of dental fluorosis do not affect oral health and function
(Table 3.)
Table 3. Characteristics of the students
Variable

Table 5. Prevalence of dental fluorosis with respect to Age of
the students
Age category

Boys

51.6
33.7

Age to start brushing-< 2 y

52.4

Frequency of brushing (1 times/day)

89.1

Source of drinking water (borewell water)

68.6

Amount of water consumed (4-6 glasses/day)

58.2

Mixed diet

Present (%) Absent (%)

Total (%)

5 & 6 years

76 (29.3)

183 (70.7)

259 (100)

7 & 8 years

91 (33.1)

184 (66.9)

275 (100)

9 & 10 years

44 (38.9)

69 (61.1)

113 (100)

TOTAL

211 (32.6)

436 (67.4)

647 (100.0)

(Chi square test for trend, X2-3.272, df-1, P> 0.05, NS-Not
Significant)

Value (%)

Lower Middle & Low Socioeconomic status

Dental Fluorosis

Table 6. Prevalence of dental fluorosis with Water fluoride
levels in Villages.
Village

Dental Fluorosis
Fluoride
levels1

Present
(%)

Absent
(%)

0.8

49 (33.6)

97 (66.4)

146 (100)

80.7

Singanodi Thanda 0.9

25 (52.1)

23 (47.9)

48 (100)

Mandalgiri

1.5

25 (23.1)

83 (76.9)

108 (100)

Bhapur Thanda

1.5

7 (25.0)

21 (75.0)

28 (100)

Bhapur

Total
(%)

Jowar consumption (all days in week)

74.6

Tea intake per day (2 cups)

90.0

Prevalence of dental fluorosis by Deans index

32.6

Severity of dental fluorosis (very mild)

16.5

Wadlamdodi

1.5

26 (31.0)

58 (69.0)

84 (100)

Caries status (No caries)

56.8

Singanodi

2.0

79 (33.9)

154 (66.1)

233 (100)

211(32.6)

436 (67.4)

647 (100)

Dental fluorosis was more prevalent among boys than girls
but the difference was not statistically significant (Table 4).The
same was reported from other studies conducted earlier among
rural school children in Karnataka [19], Haryana [20] and Tamil
Nadu [2].A higher prevalence among girls was noted from a study
done in Kerala [3] . The Prevalence increased with respect to age
category of students but was found to be statistically insignificant
(Table 4). Caries prevalence was found to be less in children with
dental fluorosis and this was found to be statistically significant.
Table 4. Prevalence of dental fluorosis with respect to
Gender of the students
Gender

Dental Fluorosis
Present (%) Absent (%)

Total (%)

Boys

112 (33.5)

222 (66.5)

334 (100)

Girls

99 (31.6)

214 (68.4)

313 (100)

Total

211 (32.6)

436 (67.4)

647 (100.0)

(X2-0.266, df-1, P> 0.05, NS-Not Significant)

TOTAL
1

in ppm by reports from PRE Division, Raichur. (X2-13.76, df-5, P<
0.05, S-Significant)
The relationship between the levels of fluoride in drinking
water and the incidence of dental fluorosis vary from place to
place. In the present study the prevalence also varied between
villages (Table 6). A stepwise increase of dental fluorosis was
noted with the increase in the water fluoride levels in villages.
Previous studies have indicated that the incidence and severity of
chronic fluoride intoxication are also greatly influenced by socioeconomic, climatic, and nutritional status [21, 22].This might be
the reason for high prevalence seen in singanodi Thanda at 0.9
ppm fluoride levels. The high prevalence with low water fluoride
could be explained that in an endemic fluorosis area a great
amount of fluoride is incorporated into food materials and
ingested into the body as explained by A.K. Susheela [23]. Jowar
consumption was universal in the study sample and previous
studies have reported that its daily consumption had higher risk
for dental fluorosis [24].
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Table 7. Community Fluorosis Index (CFI) and Village Water
fluoride levels.
Village

Fluoride
levels1

CFI values

Public health
significance

Bhapur

0.8

0.40

Negative

Singanodi Thanda

0.9

0.42

Borderline

Mandalgiri

1.5

0.45

Borderline

Bhapur Thanda

1.5

0.22

Negative

Wadlamdodi

1.5

0.52

Borderline

Singanodi

2.0

0.59

Borderline

TOTAL

(Mean CFI-0.44, SD-0.73)

4. Limitations of Study
Fluorosis develops at the time of calcification of teeth from
infancy and hence the fluoride exposure during this period is of
critical importance. This study being cross-sectional, the exact
fluoride exposure during calcification of teeth cannot be measured
now. Hence it is presumed that the water sources are constant and
not changed in last 10-12 years.
5. Conclusion

1

in ppm, reports from PRE Division, Raichur.

Table 7. depicts the prevalence of dental fluorosis along with CFI
values in different villages. The highest CFI value of 0.59 and 0.52
was found in Singanodi and Wadlamdodi respectively. The lowest
CFI value of 0.22 in Bhapur Thanda indicating negative public
health significance
The calculated mean CFI was 0.44 indicating that the prevalence
and severity of dental fluorosis was borderline in 4 villages for
public health significance in the sample.
We noticed a positive correlation between the fluoride levels
and CFI scores which was significant at 0.01 level (Figure 2).
Similar findings were reported by other studies also [12, 19].
Fig.2 Linear correlation between water fluoride levels and
Community fluorosis Index (CFI) values

This study establishes relationship between the water fluoride
levels in drinking water and the prevalence of dental fluorosis. It
reveals that dental fluorosis is public health problem in rural area
of Raichur District. The prevalence varied between the villages
from 23.1 % to 52.1 % with increase in water fluoride levels. One
village showed high prevalence of dental fluorosis even with low
water fluoride level compared with the prevalence in other
villages. It is recommended that further study to be undertaken on
fluoride intake from other sources like toothpaste, Jowar
consumption, tea and diet in these villages. The prevalence of
dental fluorosis did not significantly differ in both sexes of
students. The findings highlight an urgent need to provide
defluoridated drinking water in the affected villages to lower the
burden of dental fluorosis.
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