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ABSTRACT 

The aim of the study was to determine the prevalence of fluorosis in Kheshki, District 
Nowshera (Pakistan). Subjects included 228 school children (males and females) aged 12-15 years. 
Upper central and lateral incisors were examined for fluorosis using the criteria of W.H.O, i.e. Dean's 
index. Examinations were carried out by a single examiner in schools in day light. Subjects were 
seated in an ordinary chair and the teeth were wiped with cotton before recording the relevant score 
in the data collection sheet. Sixty six (66%) percent of children were found to have fluorosis of some 
degree. Of the affected children 27% were recorded as having severe /moderate categories of 
fluorosis. More females (80%) were having fluorosis as compared to males (52%). No statistically 
significant difference was found in the level of fluorosis in different areas of Kheshki. 

It is concluded that fluorosis is much prevalent in Kheshki. Almost two third of the population 
have fluorosis. Moderate /severe fluorosis which form nearly one third of the affected 
population is of great concern. 

INTRODUCTION 

Dental fluorosis is defined as a hypoplasia or 
hypomaturation of tooth enamel or dentine pro-
duced by the chronic ingestion of excessive 
amounts of fluoride during the period when teeth 
are developing.' 

Fluoride is an important element of nutrition 
because it is present in minute amounts in human 
bones and teeth. Dental health problem may arise 
either from deficiency or an excess of fluoride. Although 
many dietary items such as tea, fish and milk formulae 
are rich sources of fluoride,2-4 the main source of 
fluoride for human body is usually drinking water. The 
concentration of fluoride in drinking water is the major 
determinant of the prevalence and severity of dental 
fluorosis in a community.5The optimum level of fluoride 
in drinking water is 1 ppm. As the concentration of 
fluoride in drinking water exceed 1 ppm, the  

frequency of occurrence of fluorosis increases and 
with an intensity related to a number of factors 
affecting the fluoride intake, such as climate and 
nutrition.6-1° 

Fluorosis is more prevalent and discernible in 
permanent teeth than in primary teeth.4,11 The inten-
sity can range from barely perceptible whitish stria-
tions in enamel to confluent pitting and dark staining. 
Teeth affected by severe fluorosis may have a cosmeti-
cally compromised, corroded appearance and may be 
subject to the fracture of unsupported enamel and its 
effects on human beings have been recognized in both 
the industrialized and developing countries of the 
world. 

The aims and objectives of the present study were 
to determine the prevalence of fluorosis in Kheshki 
area, District Nowshera and subsequent upon knowing 
the disease level to suggest some remedial measures. 
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SUBJECTS AND METHODS 

In this study subjects were 228 school children 
(males and females). These were from government high 
school for boys Kheshki, and government girls high 
school Kheshki. All the subjects were between 1215 
years of age. 

A proforma was developed to record the required 
information. Children were examined for fluorosis in 
daylight using ordinary sitting chair for examination. 
No instruments were used. After seating the subject in 
the chair, he was asked to raise his upper lip. The teeth 
were wiped with cotton before recording the relevant 
score on the proforma. 

Teeth examined were upper central and lateral 
permanent incisors. The recording was made on the 
basis of the two teeth which were most affected. If the 
two teeth were not equally affected, the score for the 
less affected of the two was recorded. 

Information such as name, age, sex, area of living, 
drinking deep or shallow water, using govt. or own 
water supplies, were obtained before examination. The 
water source was considered deep if it was more than 
10 feet and shallow if it was less than 10 feet deep, own 
water supplies included wells and pumps at home while 
government water supply included tube wells. Results 
of study are presented in the form of tables. Statistical 
tests used were chi-square and student's 't' test. 

Training and Calibration of Examiner 

The examinations were conducted by a single 
examiner. The examiner was trained and calibrated in 
the use of index by an experienced paedodontist. Ten 
percent (10%) of the sample children were re-examined 
and the intra-examiner reproducibility was found to be 
80%. 

Index used 

The index used in this study was taken from the 
W.H.O oral health assessment form, 1997, i.e., Dean's 
index. It is a specific fluorosis index and measures only 
those defects of enamel arising from excessive fluoride 
ingestion. The criteria for the index are shown in table-
1. 

RESULTS 

This study relates to the examination and scoring of 
upper central and lateral incisors for fluorosis in 228  

children (males and females) in village Kheshki, Distt. 
Nowshera. All the children were 12-15 years of age. 
The criteria used for scoring fluorosis were taken from 
WHO Oral Health Assessment form, 1997, i.e. Dean's 
index. Results are presented in terms of total preva-
lence of fluorosis, area-wise prevalence of fluorosis, 
number of children with fluorosis having deep or 
shallow drinking water supply and number of children 
with fluorosis having own or government drinking 
water supply. 

Prevalence of fluorosis in Kheshki 

Out of 228, 150 (66%) children were found to 
have fluorosis as compared to 78 (34%) as having no 
fluorosis of their teeth, shown in table-2. The numbers 
of male and female children were almost equal in the 
total sample. Fluorosis was found to be more prevalent 
in females (80%) than males (52%). Of the 150 
children with fluorosis, 40 (27%) were found to have 
fluorosis of moderate and severe grades. Again more 
females (24 out of 40) were suffering from moderate 
and severe types of fluorosis as compared to males (16 
out of 40). 

Area-Wise Prevalence of Fluorosis in kheshki 

Kheshki Payan 

Out of 228 children examined, 124 (54%) children 
(75 males and 49 females) belonged to Kheshki payan 
shown in table-3a. Eighty-two (66%) children were 
recorded as having fluorosis as compared to 42 (34%) 
found as having no fluorosis. Of the 82 children with 
fluorosis, 21 (26%) were found to have fluorosis of 
moderate and severe grades. More females were found 
to have fluorosis (39 out of 49 i.e. 80%) than males (43 
out of 75, i.e., 57%) and the moderate and severe grades 
were again more common in females (12 vs. 9). 

Kheshki Bala 

Out of 228 children examined, 38 (17%) children (7 
males and 31 females) were residents of Kheshki Bala, 
shown in table-3b. Twenty-seven (71%) children were 
scored as having fluorosis as compared to 11 (29%) 
children scored as having no fluorosis. Females were 
found to be affected more (25 out of 31 i.e. 81%) as 
compared to males (2 out of 7 i.e. 29%). Of the 27 
children with fluorosis, 5 (19%) were recorded as 
having fluorosis of moderate and severe categories. The 
affectees of these grades were only females. 
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Kheshki Mera 

Out of 228 children examined for fluorosis, 66 (29%) 
children (33 males and 33 females) were residents of 
Khishki Mera, shown in table-3c. In this area 41(62%) 

  children were suffering from fluorosis. The remaining 
25 (38%) were free of fluorosis. More females (26 out 
of 33 i.e. 79%) were affected by fluorosis as compared 
to males (15 out of 33 i.e. 45%). Of the 41 children 
with fluorosis 14 (34%) were suffering from moderate 
and severe grades of fluorosis, with males and females 
both equally affected. 

Children using deep or shallow drinking water 
supplies 

Out of 228 children examined for fluorosis, 200 
(88%) were using deep drinking water supplies. The 

remaining 28 (12%) were having shallow waters, shown 
in table-4. Of the 200 children using deep drinking 
water supplies, 130 (65%) were affected by fluorosis 
while 20 (71%) children out of 28 having shallow 
waters were recorded as having fluorosis. Of the 
affected children moderate and severe grades of 
fluorosis were 25% and 35% respectively. 

Children using own or public drinking water 
supplies 

Of the 228 total sample, 155 (68%) children were 
using their own (pumps, wells) drinking water supplies as 
compared to 73 (32%) using government (Tube wells) 
water supplies, shown in table-5. Out of 155 children 
having own drinking water supplies, 101 (65%) were 
recorded as having fluorosis while 49 (67%) children 
were affected out of those using government water 

TABLE-1: DEAN'S CRITERIA FOR MEASUREMENT OF ENAMEL MOTTLING 
(DEAN ET AL.,1942)12 AS CITED BY MURRAY ET AL. (1991)1 

Score Criteria 
Normal The enamel presents the usual translucent semi-vitriform type of structure. The 

surface is smooth, glossy and usually of a pale, creamy white colour (statistical 
weight:0) 

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 used in those 
instances where a definite diagnosis of the mildest from of fluorosis is not warranted and a 
classification of "normal" not justified (statistical weight: 0.5) 

Very mild Small opaque, paper white areas scattered irregularly over the tooth, but not involving as 
much as approximately 25% of the tooth surface. Frequently included in this classification 
are teeth showing no more than about 1-2mm of white opacity at the tip of the summit of 
the cusps of the bicuspids or second molars (statistical weight:1.0) 

Mild The white opaque areas in the enamel of the teeth are affected, and surfaces subject to 
attrition show wear. Brown stain is frequently a disfiguring feature (statistical 
weight:3.0) 

Moderate All enamel surfaces of the teeth are affected, and surfaces subject to attrition show wear. 
 Brown stain is frequently a disfiguring feature (statistical weight:3.0). 

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 
appearance (statistical weight: 4.0) 

 
TABLE-2: CHILDREN WITH FLUOROSIS IN KHE SHKI AREA, DISTRICT NOWSHERA 

SCORE 0 1 2 3 4 5 TOTAL 

M 
F 
TOTAL 

55 
23 

78 (34%) 

12 
19 

14 
31 
150 

18 
16 

13 
16 

(66%) 

3 
8 

115 (50%) 
113 (50%) 

228 
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TABLE-3A: NUMBER OF CHILDREN WITH 
FLUOROSIS (AREA-WISE), IN KHESHKI, 

DISTRICT NOWSHERA 
KHESHKI PAYAN 

Score Male Female Total 
0  32  10 42 (34%) 
1  8  6   

2  14  14   

3  12  7 82 (66%) 
4  8  7   

5  1  5   

Total 75 (60%) 49 (40%) 124 (54%) 
 

TABLE-3B: NUMBER OF CHILDREN WITH 
FLUOROSIS (AREA-WISE), IN KHESHKI, 

DISTRICT NOWSHERA 

KHESHKI BALA 
Score  Male Female Total 
0  5  6 11 (29%) 
1  1  9   

2  0  5   

3  1  6 27 (71%) 
4  0  4   

5  0  1   

Total 7 (18%) 31 (82%) 38 (17%) 
 

TABLE-3C: NUMBER OF CHILDREN WITH 
FLUOROSIS (AREA-WISE), IN KHESHKI, 

DISTRICT NOWSHERA 

KHESHKI MERA 
Score Male Female Total 
0  18  7 25 (38%) 
1  3  4   

2  0  12   

3  5  3 41 (62%) 
4  5  5   

5  2  2   

Total 33 (50%) 33 (50%) 66 (29%) 
 

supplies. Of the children suffering from fluorosis, mod-
erate and severe fluorosis was found in 28% and 20% 
of cases respectively. 

TABLE-4: NUMBER OF CHILDREN WITH 
FLUOROSIS HAVING DEEP OR SHALLOW 

DRINKING WATER SUPPLY 
Score Deep Shallow Total 
0 70 8 78 
1 25 6  

2 41 5  

3 31 2 150 
4 24 5  

5 9 2  

Total 200 (88%) 28 (12%) 228 
 

TABLE-5: NUMBER OF CHILDREN WITH 
FLUOROSIS USING OWN OR GOVERNMENT 

WATER SUPPLY SOURCE OF DRINKING WATER 
Score Own Govt Total 
0 54 24 78 
1 21 10  

2 27 20  

3 25 9 150 
4 23 4  

5 5 6  

Total 155 (68%) 73 (32%) 228 
 

DISCUSSION 

Fluorol0ppms the most common of the enamel 
defects in many areas of NWFP. Kheshki is an area 
with high level of fluoride in drinking water. In this 
study two-third of the children examined were found to 
have fluorosis of some degree using the W.H.O criteria 
i.e. Deans index. Nearly one-third of the children 
having fluorosis were recorded as having moderate/ 
severe fluorosis. These findings were in agreement with 
those of warnakulasuriya et.al. who conducted a survey 
in the dry zone of Sri-lanka having high level of 
fluoride in drinking water supplies." The maximum 
fluoride level in water in the study areas was lOppm. 
The findings were also comparable to those of 
Mann et.al. who carried out the study in 6-8 year old 
children in a 5 ppm fluoride area." This gives us a crude 
suggestion that fluoride level in drinking water in 
Kheshki may be somewhere in between 5-10 pmm. 

The difference between males and females affected 
was highly significant statistically (t-test). More girls 
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were affected both in this study and that of 
warnakulasuriya, et.al. while Mann et al. reported 
higher prevalence in boys .13,14 The possible explanation 
for this higher prevalence of fluorosis in girls could be 
that boys in our society are more mobile as compared 
to girls. Girls are restricted to home and school for most 
of their time. At times, boys may be drinking water with 
low level of fluoride whereas girls almost always drink 
the same water with high level fluoride at home. The 
most common drink at home in villages like Kheshki is 
tea which is a rich source of fluoride. Females being 
restricted to home for most of their time drink more tea 
as compared to males. 

Regarding severity of fluorosis in the affected 
individuals, this study shows that more females were 
recorded as having moderate/severe fluorosis as 
compared to males. Mann et.al. could not find any 
difference between males and females as for as severity 
was concerned." The possible explanation for more 
severe fluorosis in girls could be the same as men-
tioned above. 

An attempt was made to determine area-wise 
prevalence offluorosis (Kheshki Payan, Kheshki Bala, 
and Kheshki Mera). There was no statistically signifi-
cant (Chi-square) difference in the prevalence and 
severity of fluorosis in the three areas. The percent-
ages of children affected in the different areas were 
also comparable to the total prevalence. This shows 
that fluoride level in drinking water in the different 
areas of Kheshki is almost the same. 

In Kheshki most of the people are using deep 
drinking water (more than 10 feet deep). Though 
fluorosis was more prevalent and more severe in 
children using shallow drinking water as compared to 
those using deep water, the difference was not 
significant statistically (Chi-Square). This suggests 
that fluoride level in shallow water may be slightly 
high. 

Almost two-third of the total sample of children 
examined were using their own drinking water sup-
plies (pumps, wells). Though more cases of 
moderate/ severe fluorosis were recorded in children 
using own drinking water supplies as compared to 
those using govt. water supplies (Tube-wells), no 
statistically significant difference was noticed in the 
prevalence of fluorosis between the two (chi-square). 

Severe fluorosis cause disfiguring and affect aes-
thetics and may have psychological effects especially in 
young females. Prevalence of fluorosis is high in 
Kheshki. However, of more concern are the moderate 
and severe categories offluorosis, which are present in 
nearly one-third of the affected children. Remedial 
measures are definitely needed but the situation is not 
that much alarming as declared by Shahab Danishwar 
et al.15 It should not be forgotten that having a small 
amount of fluorosis may be an alternative to having 
dental decay, which is a disease and may cause a 
cosmetic problem greater than fluorosis.5 This may be 
especially true for areas like Kheshki where people are 
usually busy in munching sugarcane many times a day 
and eat a lot of Ghur. 

CONCLUSION & RECOMMENDATIONS 

Fluorosis is much prevalent in Kheshki. Almost 
66% of the population have fluorosis of some degree. 
27% of the affected individuals have moderate/severe 
fluorosis. The amount of fluoride in drinking water 
(both deep and shallow) is high many folds than 
recommended by the W.H.O. 

1. A major awareness programme to educate the 
village people of the danger of excessive fluoride in 
drinking water, and not to use toothpastes 
containing fluoride. 

2. The government should establish a single drinking 
water supply to Kheshki and then defluoridate 
the water. 

3. Alternatively, the government should help the 
village people to purchase house hold 
defluoridators and should train them in using and 
maintaining the defluoridators. 
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