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Abstract: The increased incidence of dental fluorosis in developing countries over the last two decades is
considered to be largely due to the wide spread use of fluoride. A study was carried out in Dausa district to
investigate the prevalence of dental fluorosis and its effects on teeth due to ingestion and exposure to fluoride
over a long period of time. The drinking water limit for fluoride is 1.5 mg/ L. In the study area the fluoride level
in ground water was found beyond permissible limit and the majority of the population was suffering from
dental fluorosis. The survey of the study area revealed high concentration of fluoride (14.90 mg/L). The teeth
of the children were damaged and characterized by black and brown stains as well as cracking and pitting of
the teeth. In the study area dental fluorosis was examined according to the different grades. It was found that
in the age group 6-11 years and 12-17 years 50.00% and 42.50% respectively were suffering from grade- I, Grade
-II was more prevalent with 35.71and 42.31 % in the age groups 18-30 and 31-40 years, respectively. Grade- III
and Grade-IV were more prevalent in the age group above 40 years. Thus in higher age group the prevalence
and severity of dental fluorosis was found higher due to linger exposure to fluoride. Dental fluorosis is a public
health problem in Dausa district. Active steps must be taken to partially defluoridate the water before
distribution to reduce the morbidity associated with dental fluorosis in this area. Dental fluorosis can be
prevented by having an adequate knowledge of the fluoride sources, knowing how to manage this issue and
therefore avoid over exposure.
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INTRODUCTION fluoride in drinking water have identified four sources that

Fluoride plays a critical role in the calcification of drinking water, fluoride supplements, topical fluoride
bones and teeth. Fluoride is often called a double- edged (especially fluoride toothpastes) and formula prescribed
sword because deficiency of fluoride intake leads to for children [5].
dental caries while excess consumption leads to fluorosis. Dental fluorosis is a developmental disturbance of
Clinical dental fluorosis is often considered as an dental enamel caused by successive exposures to high
irreversible disease [1]. India lies in a geographical concentrations of fluoride during tooth development,
fluoride belt, which extends from turkey up to China and leading to enamel with lower mineral content and
Japan through Iraq, Iran and Afghanistan. Of 85 million increased porosity. The severity of dental fluorosis
tons of fluoride deposits found on the earth’s crust, depends on when and for how long the over exposure to
nearly 12 million tons are in India [2]. Long term ingestion fluoride occurs, the individual response, weight, degree of
of fluoride in drinking water leading to dental fluorosis, a physical activity, nutritional factors and bone growth. The
visible discoloration from white spots to brown and black risk period for esthetic changes in permanent teeth is
stains has been well established [3]. It is believed that between 20 and 30 months of age [5]. Due to wide spread
fluorosis affects millions of people around the world and of other fluoride sources a decline in dental caries and an
the very mild or mild forms are more frequent [4]. increase in the prevalence of dental fluorosis have been
Researchers in areas with or without the addition of documented  in communities with and without fluoridated

increase the risk for dental fluorosis which are: fluoridated
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drinking water [6, 7]. If fluoride below 0.5 mg/L is ingested Symptoms of Fluorosis: Observation of teeth impairment
for a certain period it cures dental caries, but if the same for the interviewed members of the household and public
dose exceeds up to four years long, may lead to dental in the study area was done to evaluate fluorosis in the
fluorosis. study. Each person was clinically examined for symptoms

Dental fluorosis is endemic in 14 states and 1, 50,000 related to dental fluorosis. Assessment of the prevalence
villages in India. The problems are more pronounced in of dental fluorosis was graded as per the dean’s
the states of Andhra Pradesh, Bihar, Gujarat, M.P., classification [9].
Punjab, Rajasthan, Tamil Nadu and Uttar Pradesh [8].
Both sexes are equally affected. Dental fluorosis occurs in RESULTS AND DISCUSSION
children during the developmental stages when the teeth
are exposed to fluoride. Respondents were distributed according to age

Although fluorosis has been reported to be endemic (Table 1). Correlation between different grades of dental
at Dausa district in Rajasthan, there are no well-designed fluorosis as per age wise distribution of subjects was
epidemiological investigations assessing the magnitude prepared (Table 2). Highly positive correlation was found
of factors associated with the condition. Our objectives between grade 4 and grade 3. Highly negative correlation
were to study the prevalence of dental fluorosis among was found between grade 3 and grade 1. The high
people at Dausa district in Rajasthan and to examine the prevalence of dental fluorosis and the high community
associations of the condition with potential risk factors. fluorosis index suggested that fluorosis is a major public

MATERIALS AND METHODS was found that with rise in age, symptoms of dental

The study area was Dausa district in Rajasthan. It is group of 6-11 years grade-I was more prevalent (50.00%)
a semi-arid part of Rajasthan. There is no major water and grade IV was less prevalent (10.00%). Grade II was
source in the study area so people of Dausa district use much more prevalent in age groups 18 to 30 years
ground water for irrigating fields and also for drinking but (35.71%) and 31-40 years (42.31%). Grade-III and Grade- IV
the water is having high concentration of fluoride. were  more prevalent in the old age group (> 40 years)

Assessment of water quality of the study area with 25% and 32.50% respectively (Table 3). In the study
revealed high incidences of fluoride related disease. In the area  it  was found that majority of the population above
study area the fluoride concentration in the ground water 40 years of age was partially or completely edentulous
was recorded between 0.2 to 14.9 mg/L. Fluoride level in due to dental fluorosis. Edentulous people were suffering
drinking water was ascertained from different sources from nutritional deficiencies, difficulty in chewing and
(wells, hand pumps and tube wells) in the villages. Based eating. In the younger population it caused psychological
on the water quality survey of the study area impact of trauma due to discoloration and destruction of the teeth.
dental fluorosis were studied.

Subjects: Cross-sectional survey of individuals in the age
of `>40 years was performed. Persons in the age group 6-
11 years represent a population at risk from dental
fluorosis; the period of calcification of teeth from infancy
to six years of age constitutes the vulnerable period for
the onset of the condition. The majority of the people in
the study area belonged to the low socio-economic class
and the principal adult occupations are fishing.

Questionnaire: The data were collected and recorded
based on structured close ended pre-tested questionnaire
to obtain information on the socio-economic status,
occupation and level of education, source of drinking
water and amount of water consumed.

health problem in the study area. In the present study it

fluorosis were more prevalent. In the study area in the age

Table 1: Distribution of respondents according to age

S.No. Age group Year

1. Children 6-11

2. Adolescent 12-17

3. Youth 18-30

4. Middle 31-40

5. Old Above 40

Table 2: Co-efficient correlation between different grades of dental fluorosis

Grade I Grade II Grade III Grade IV

Grade I 1.000

Grade II 0.243 1.000

Grade III -0.931 -0.573 1.000

Grade IV -0.805 -0.770 0.959 1.000
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Table 3: Age- wise distribution of subjects according to different grades of dental fluorosis

Grade-I Grade-II Grade-III Grade-IV

------------------------------ ------------------------------ ----------------------------- -----------------------------

S.No. Age Group (yrs) Total Freq. Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage

1. Children (6-11) 50 25 50.00 18 36.00 7 14.00 5 10.00

2. Adolescent (12-17) 40 17 42.50 10 25.00 5 12.50 3 7.50

3. Youth (18-30) 70 22 31.43 25 35.71 13 18.57 10 14.29

4. Middle Age (31-40) 52 15 28.25 22 42.31 9 17.31 6 11.54

5. Old Age   (>40) 40 8 20.00 9 22.50 10 25.00 13 32.50

Total 252 87 34.52 84 33.33 44 17.46 37 14.68

Children are the most prone to dental fluorosis as 2. World Health Organization, 1994. Fluorides and oral
their body tissues are in growth stage. A high fluorosis
incidence above 6 years of age may be due to growing
age and fluoride consumption increases with increase in
quantity of drinking water. Also during this age
amelogenisis is taking place and hence enamel is very
susceptible  to  any  attack. Therefore a reliable
community study is desirable to clinch the diagnosis in
early phase and treat the patients. Agrawal and Purva [10]
conducted a study on prevalence of dental fluorosis
among children and adolescents residing in Banasthali
and Rajasthan and reported that symptoms of dental
fluorosis  like discoloration and distinct brown staining
are found more in boys (87.50% and 75% respectively)
than village  girls  (66.66%  and   45.83%   respectively)
and hostel girls (45.83% and 0.00% respectively). This
may be  attributed  to high physical activity by males
thus resulting in more consumption of water and in turn
more intake of fluorides. A stepwise increase in the
prevalence of dental fluorosis with the corresponding
increase in water fluoride content was seen by
ChandraShekhar and Anuradha [11]. Prolonged use of
fluoride containing water, low calcium food habit and
sanitation were the reasons for dental fluorosis in the
study area. Similar findings have been reported by
Baruah et al. and  Bhosle   and  Peepliwal [12, 13].
Therefore habitants of the study area should take calcium
and vitamin C rich food to minimize incorporation of
fluoride. Active steps should be taken to partially
defluoridate the water before distribution to reduce the
morbidity associated with fluorosis.
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