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ABSTRACT
Background: Endemic fluorosis resulting from high fluoride concentration in groundwater is a major public
health problem in India.
Objectives: To estimate the prevalence and severity of dental fluorosis as well as to compute Community
Fluorosis index (CFI) among high school children of a rural area using Dean's index for its public health burden.
Methods: A cross-sectional study was carried out among 332 native high school students, aged 11–16 years
residing in the study area. Data was collected by using a pretested questionnaire followed by a clinical
examination to ascertain fluorosis and its grades of severity using Dean's index. CFI was computed by summing
up the individual grades and dividing the sum by the total study sample. Data was analyzed using SPSS 12.
Results: The overall prevalence was 31.9%, with a female preponderance. Prevalence increases with the
increase in age. Majority were in the category of 'Mild fluorosis'. CFI was 0.73; mean fluoride level of ground
water was 2.9 ppm.
Conclusion: Defluoridated water to be supplied to the affected area and health education to be imparted to
people to use the same. Local authorities should identify water sources having fluoride levels beyond
permissible limits and formulate guidelines to reduce exploitation of ground water.
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INTRODUCTION
Fluoride is an essential micronutrient for the
health of an individual. Its deficiency leads to
dental caries; while excess consumption (through
water, food, drugs, inhalation of aircontaminated with fluorine and dentrifices) will
lead to dental and skeletal fluorosis. The main
dietary source of fluoride is drinking water.
Optimal carioprotective fluoride content in
drinking water is approximately 1mg/l in
temperate climate. In tropical countries where
intake of water is more, the desirable fluoride
content of drinking water may be 0.5mg/l. Nearly
12 million of the 85 million tons of fluoride
deposits in the earth's crust are found in India.1,2
The most common cause of fluorosis in India is
fluoride laden water derived from bore wells dug
3
deep into earth. Fluorosis is endemic in 20 out of
35 states and union territories of India. In Andhra
Pradesh, Gujarat and Rajasthan, 70-100 % of the
districts are affected. Fluoride levels in water in
Andhra Pradesh vary from 0.4 mg/l to a very high
4
level of 29mg/l.
Dental fluorosis is the most sensitive sign of

prolonged high fluoride exposure. Monitoring of
the fluoride levels in drinking water is required to
tackle and mitigate the problem of fluorosis in such
areas. Nalgonda district of Andhra Pradesh consists
of areas with varying levels of fluoride in drinking
water, ranging from below optimum to above
optimum levels. Most of the rural areas are devoid
of piped water supply and as a result, people
depend on ground water for drinking purposes so
this area is ideal for assessing the prevalence and
5
severity of dental fluorosis. Very few studies have
been conducted in this area hence this study was
undertaken to estimate the prevalence of dental
fluorosis and to study other variables among high
school children.

MATERIAL AND METHODS
Study design and Population: Descriptive, crosssectional study was carried out among children
aged 11-16 years, native of Cherlapally village of
Nalgonda district. Data about dental fluorosis on
permanent dentition (high school children) is more
conclusive compared to mixed dentition (primary
6
school children). Study participants represent a
population at risk for dental fluorosis as
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calcification of teeth from infancy to 6 years of
age is the vulnerable period for its onset.7
Inclusion criteria: School children who were
residents of the area from birth; and were using
the same source of water up to 10 years of age.
Exclusion criteria: The children who had recently
migrated, and who obtained their drinking water
from more than one source. School children with
severe extrinsic stains on their teeth and those
with orthodontic brackets were also excluded.
Collection of data
Ethical clearance was obtained from the
Institutional Ethical Committee. Written consent
from the Principal of the high school and
informed verbal consent from parents were
obtained for medical evaluation of the students.
The data were collected from school records,
interview and clinical examination in a
predesigned and pretested structured closeended questionnaire. Ten samples of ground
water used by the participants were randomly
collected and analyzed for the fluoride levels.
Oral examination of the school children was
carried out in bright daylight by the investigators
under the guidance of Dentistry experts for
severity of dental fluorosis using Dean's Index on
8-11
WHO modified oral health assessment form.
CFI was computed by summing up the scores of
individual grades of dental fluorosis as per Dean's
12,13
criteria and dividing it by the total sample size.

RESULTS
The present study sample comprised 332 school
children aged 11-16 years. There were 193
(58.1%) boys and 139 (41.9%) girls. A major
proportion (29.5%) of the study sample belonged
to the age group of 11-12 years.
th

Majority of the school children were studying VI
standard and belong to Class III (34%) and class
IV(29%) socio-economic status as per modified
B.G.Prasad classification. Ninety two percent
reported that they brushed their teeth only once
with Neem stick (69%) everyday. Ground water
from bore wells and tubewells was used by
majority (72.6%). Almost two third children were
taking 4-6 glasses of water every day-Table 1.
30

Table 1. Characteristics of the study population
Variable

Value (%)

Boys

58.1

Lower middle socio-economic status

34.0

VIth Standard

25.9

Frequency of brushing (1time/day)

92.5

Technique of brushing (Neem stick)

69.0

Source of drinking water

72.6

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

63.6

Prevalence of Dental Fluorosis by Dean's Index

31.9

106 cases of dental fluorosis of varying severity
were identified in the study sample. The
prevalence was 31.9%, and was more in girls
(33.8%). (p > 0.05, statistically not significant)
Major (35%) proportion of cases was in the age
group of 15-16 years. Prevalence increases
with the increase in age (p < 0.0001;
statistically significant). (Table 2)
Table 2. Age and sex distribution of fluorosis cases.
Variables
Gender
Boys
Girls
Age (years)
11-12
12-13
13-14
14-15
15-16
Total

Number of children
Examined
Affected Prevalence(%)

p value

193
139

59
47

30.5
33.8

p > 0.05

98
75
66
51
42
332

12
14
19
24
37
106

12.24
18.66
28.7
47.06
88.09
31.9

p < 0.0001

The proportion of school children in increasing
order of severity of dental fluorosis, as per Dean's
Index, were: 1.5%- 'Questionable fluorosis'; 5.1%'Very mild fluorosis'; 12.7%- 'Mild fluorosis'; 8.7%'Moderate fluorosis' and 3.9 % with 'Severe
fluorosis'. The calculated CFI was found to be 0.73
which was designated as 'slight' public health
significance. (Table 3). The mean fluoride level of
the collected samples of ground water was 2.9
mg/l (ppm) ranging from 1.6- 4.7mg/l(ppm).

DISCUSSION
Majority of the study subjects belonged to Class III
followed by Class IV socio-economic status. Most
of the students (92.5%) were brushing their teeth
o n c e d a i l y. T h e s e f i n d i n g s a re
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Table 3 Distribution of Dental Fluorosis cases on the
basis of Dean's Index
Category

Boys (%)

Girls (%)

Total (%)

Normal

134

92

226 (68.1)

Questionable fluorosis

3

2

5 (1.5)

Very mild fluorosis

12

5

17(5.1)

Mild fluorosis

22

20

42 (12.7)

Moderate fluorosis

15

14

29 (8.7)

Severe fluorosis

7

6

13 (3.9)

Total

193

139

332 (100)

('Slight' public health significance). This is in
7
accordance with a study done in Kerala (CFI- 0.69),
and in contrast to studies done in rural areas of
11
Tamil Nadu(CFI- 0.16 - 0.54), and Karnataka(mean
13
CFI=0.44). The mean fluoride level of the samples
of ground water in our study area was 2.9 ppm
(ranging from 1.6 to 4.7 ppm). This level is higher
compared to that found in Tamil Nadu (0.10 - 0.67
11
13
ppm) and Karnataka (0.8 - 2.0 ppm).

LIMITATIONS

Community Fluorosis Index = 0.73
13

consistent with a study done done in Karnataka.
Majority (69%) of the children being resident in a
rural area were using neem stick for brushing
their teeth. This is in contrast to a study done in a
rural area of Alappuzha district, Kerala where
5
73% of the study sample used toothpaste. Most
of the children (72.6%) used ground water
accessed from bore wells and tube wells This
finding is similar to a study done in the
neighboring area.13 However, this proportion is
significantly less in other studies done elsewhere
from India.7

The overall prevalence of dental fluorosis was
found to be 31.9%, a finding comparable to
studies done by Saravanan S et al and Mane AB et
6,15
al.
But, studies done in Juai Kalan village,
14
Harayana (92.73%) and Kheru Tanda,
Karnataka (89%)13 found a significantly high
prevalence of dental fluorosis. Similar to a study
done in kerala,7 dental fluorosis in this population
is seen more in girls than boys (p >
0.05,statistically insignificant). However, in most
of the studies done in India as well as in other
countries, boys are seen to be more affected than
girls.2,12,13,16,17,18 Prevalence increases with the
increase in age (p < 0.0001; statistically
significant) Similar observations were made in
13,19
14
studies done in Tamil Nadu , Haryana and in
13
Karnataka. Most (12.7%) of the children were
diagnosed with 'Mild fluorosis' and 3.9% had
'Severe fluorosis'. This finding is inconsistent
with the studies done in Tamil Nadu, 20
13,21
22
Karnataka, Klang district, Malaysia where the
majority were diagnosed as 'Very Mild fluorosis'.
The CFI estimated in the present study was 0.73

As this study is a cross-sectional study, the exact
amount of fluoride exposure i.e., the fluoride
content of drinking water consumed during the
time of calcification of teeth cannot be measured
now. It is presumed that water sources are constant
and that the fluoride content has not changed over
the last 15 years.

CONCLUSION
The present study gives us an insight into the
problem of dental fluorosis among high school
children in a rural area of Nalgonda district, where
fluorosis is a public health problem of 'slight
significance'. The CFI value and the fluoride level of
water warrant the urgent need to provide
defluoridated water to the affected area and also
to educate the people to use safe sources of water
for drinking.
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