
Introduction
In India, provision of safe drinking water is mandatory.[1] Thirty 
percent of urban and about 90% of rural population is dependent 
on untreated water source, of which 80% is ground water.[1] The 
most important source of these �uoride contaminants is from the 
soil.[2] Fluoride is a double-edged sword. Fluoride intake at optimal 
required level decreases the incidence of dental caries and is also 
necessary for maintaining the integrity of oral tissues. But at the 
same t ime when consumed in  excess  amount  dur ing 
developmental stages can cause adverse effects such as dental and 
skeletal �uorosis.[3] Dental �uorosis is a disturbance in tooth 
formation caused by excessive intake of �uoride during the 
formative period of the dentition. The degree of severity of the 
clinical manifestations of this form of chronic �uoride intoxication 
depends on the amount, form and frequency of �uoride ingestion, 
the duration of exposure, the age of the person, the bioavailability of 
the �uoride compound and possibly other yet unknown factors.[4]
The aim of this study is to know the incidence of dental �uorosis and 
to highlight the effects of high �uoride levels in drinking water in 
these areas and bring the attention of educated community and 
responsible authorities towards serious health issue.

PATIENTS AND METHOD
This study was carried at our institution in India. Total 3047  (males 
=1546and females = 1501) patients were seen during January 2017 
and December 2017 . Patients presenting dental �uorosis were 
separated and Oral examination was carried out by two dentists on 
the dental chair using mirror and CPITN probe in natural light. 
Patients were seen by two dentists and both agreed on patient's 
clinical score of dental �uorosis as described by Dean's, 5 and 
applied by khan AA.6 Teeth were examined wet and a CPITN probe 
was used to remove food debris or exclude any plaque or calculus 
and con�rm �uorosis as suggested by Khan AA and others.7,8

The examiners stood in front of the patient to inspect the teeth 
along a horizontal plane, noted the distribution pattern of any 
defects and decided if they were typical of �uorosis. Dean's index 
was scored on the condition of the two most severely affected  

teeth.6

In his studies, Dean13 suggested a category of questionable 
�uorosis in borderline areas, when comparing two large groups. 
However, this entity is considered a misnomer in Dean's 
classi�cation system. 5  Therefore in the present study, patients 
having questionable �uorosis were considered as having no 
�uorosis.9,10 Special hygiene instructions were given and many 
patients were treated with composite restorations on labial surface 
of anterior teeth and crowning was advised to improve asthetic 
concerns.

RESULTS
Study group consisted of 3047 patients (males = 1546 and females = 
1501). Patients presenting dental �uorosis were 295 (9.68 %). It 
included 162  males and 133 females.

Graph 1: Shows incidence of dental �uorosis among the patients 
seen in our department. Fluorosis incidence was 9.68%  Sex wise 
comparison revealed that �uorosis incidence was higher in males 
(54.9 %) than in females(45.1%).

Graph 2: Shows incidence of dental �uorosis according to clinical 
severity based on dean's classi�cation. Fluorosis score was 64 
(21.69%) very mild, 51(17.28 %) mild, 107(36.27 %) moderate, and 73 
(24.74%) was severe

Graph 3: Shows the dental �uorosis among various age groups of 
patients visiting dental department. Among these, 6 (2%) were 0-
10years, 65 (22%) were 11- 20years, 121 (41%) were 21-30 years, 82 
(28% ) were 31- 40 years and 21 (7%) were above 40 years of age.

Discussion
This study was to estimate the incidence of dental �uorosis among 
patients visiting our institution. The recognition of the protective 
role of �uoride in drinking water against dental caries is considered 
as one of the major public health advances of this century.[11]
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It is also recognized, that �uoride levels in excess of those that 
provide most of the protection against dental caries can lead to 
dental mottling. It is a paradox that mottled enamel (dental 
�uorosis) was associated with the presence of �uoride in drinking 
water long before its relationship with lower caries prevalence was 
noted.[12]

World Health Organization (WHO) has set the upper limit of �uoride 
concentration in drinking water at 1.5 mg/L.[13]

However, in 1984 WHO suggested that in areas with a warm climate 
the optimal �uoride concentration in drinking water should remain 
below 1 mg/L while in cooler climates, it could go up to 1.2 mg/L.[14] 
Therefore, the Bureau of Indian Standards has laid down Indian 
standards as 1.0 mg/L as the maximum permissible limit of water 
�uoride concentration with further remarks as “lesser the 
better.”[15] In the early 1930s, �uorosis was reported only in four 
states of India; however, in 2007, it has spread to over 20 states 
including Karnataka and 66.62 million people are at risk, indicating 
that endemic �uorosis has emerged as one of the most alarming 
health problems of the country.[16]

Histologically, enamel �uorosis is de�ned as the presence of a 
hypomineralized subsurface zone, lying beneath a well-mineralized 
enamel surface layer.17 Clear evidence indicates that the 
prevalence of enamel �uorosis has increased in both �uoridated 
and non�uoridated areas since Dean's time.18 In the past years, 
ingestible �uoride has become available from an array of intentional 
and unintentional sources, including �uoride supplements or 
vitamins, toothpastes and other �uoride-containing, topically 
applied preparations and beverages manufactured in �uoridated 
areas. 19 These additional sources provide unpredictable and 
perhaps high sources of additional �uoride to the overall diet.18

The prevalence of dental �uorosis in the United States has increased 
during the last 30-50 yrs years, both in communities with �uoridated 
water and in communities with non�uoridated water.20-22

The present study was carried out to see the incidence of dental 
�uorosis among the patients visiting our institution. 

The incidence of dental �uorosis was 9.68 % (295 patients, 162  
males and 133 females) being higher in males than in females. 64 
and it was closer to the �ndings seen by Khan 6. 

Fluorosis patients were classi�ed according to clinical severity using 
Dean's Index of scoring dental Fluorosis which was 64 (21.69%) very 
mild, 51(17.28 %) mild, 107(36.27 %) moderate, and 73 (24.74%) was 
severe. The dental �uorosis among various age groups of patients 
visiting dental department. Among these, 6 (2%) were 0-10years, 65 
(22%) were 11- 20years, 121 (41%) were 21-30 years, 82 (28% ) were 
31- 40 years and 21 (7%) were above 40 years of age.It was closer to 
the �ndings by (CDC).23 This indicates that people of 10-40 years 
age group are more affected by dental �uorosis as found by 
(CDC).24 and also they are more concerned about their teeth and 
getting awareness to visit the dentist to improve their esthetics and 
get possible available treatment.

CONCLUSION
Continued research, therefore, should monitor the Incidence  and 
severity of enamel �uorosis in the populations, and investigate 
further the causes of �uorosis. Since there are many possible sources 
of ingested �uoride, studies that look simultaneously at the effects 
of these multiple sources are needed. Our �ndings showed that the 
risk of dental �uorosis was signi�cantly higher in the areas showing 
more �uoride content in drinking water. This study can act as a 
pointer to public health physicians, dentists, administrators, 
planners, and water supply authorities. The information furnished 
can be utilized as preliminary data, and a well-designed 
epidemiological investigation can be undertaken at village level 
and district level to con�rm and assess dental �uorosis and to 
evaluate the risk factors associated with the condition in our area. It 

is recommended to reduce the �uoride content of drinking water in 
the high �uoride area by making either alternative water source 
available or providing water with reduced �uoride content.
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