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ABSTRACT

This study was conducted to assess the level of dental flourosis and Decaying, Missing, Filled Tooth (DMFT) of se-
lected patients, in district Mardan village Rustam and District Mianwali village Harnoli. Study was conducted among
people of age 10 - 60 years. The regions of Rustam and Harnoli are known to have high value of fluoride in drinking
water. A cross sectional study was conducted among the subjects and the grade of fluorosis was calculated according to
Deans Fluorosis Index. DMFT of each subject was also calculated. Total of 100 subjects were selected by simple ran-
dom sampling technique among the population of Rustam and Harnoli and they were observed for the extent of fluoro-
sis they had along with the number of decayed, missing and filled teeth they had Most of the population uses under-
ground water, the water people commonly used was collected and was tested for amount of fluoride. The results show
that there is a strong relationship between fluoride level and extent of fluorosis. Populations of both areas have dental
fluorosis due to high concentration of fluoride in drinking water and also comparatively low DMFT because fluoride

has caries protective effect.
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1. Introduction

Dental fluorosis is defined as the disturbance in devel-
opment of dental enamel; this is caused by excessive
amount of fluoride exposure during development, which
results in enamel with lower mineral content and in-
creased porosity. The fluoride ion comes from the ele-
ment fluorine. Fluorine, the 17th most abundant element
in the earth's crust, is a gas and never occurs in a free
state in nature. It exists only in combination with other
elements as fluoride compounds, which are constituents
of minerals in rocks and soil. Fluoride exists in both ionic
and bound forms in plasma, with the bound form being
present in larger quantity. Fluoride concentrations in
human saliva are slightly less than those found in Plasma,
ranging from 0.01 to 0.05 ppm. Severity of dental fluoro-
sis depends on when and for how long the overexposure
to fluoride occurs, the individual response, weight, de-
gree of physical activity, nutritional factors and bone
growth, suggesting that dose of fluoride may lead to dif-
ferent levels of dental fluorosis. Esthetic changes in per-
manent dentition are greatest concern in dental fluorosis,
which are more prone to occur in children who are ex-
cessively exposed to systemic and topical fluoride be-
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tween 20 to 30 months of age. Safe level for daily fluo-
ride intake is 0.05 - 0.07 mg F/kg/day. It has been ob-
served from different researches that tea, pan, tobacco
and fluorinated toothpastes also play some role in cause
of dental fluorosis. In Pakistan mostly underground water
is used for drinking, so high fluoride content in water
may adversely affect the dental aesthetics of people of
the area with high water fluoride levels. Hence the pre-
sent work has been carried out to find out the effect of
fluoride rich water and dentifrices on prevalence of
fluorosis in district Mardan, and district Mianwali [1-5].

2. Materials and Methods

A cross-sectional study was conducted in district Mian-
wali, village Harnoli and district Mardan, village Rustam,
to evaluate prevalence of fluorosis. The regions of Ru-
stam and Harnoli are known to have high value of fluo-
ride in drinking water. A questionnaire was designed and
was filled out by examining the subjects and by asking
them questions regarding their eating habits, tobacco
chewing, daily tea consumption, oral hygiene habits and
type of dentifrices they use. The subjects consisted of age
10 - 60 years. Examination aids used were tongue de-

JCDSA



Prevalence of Dental Fluorosis in Mianwali and Mardan Districts 107

pressors, disposable gloves and hand held torch. Fluoro-
sis was detected by Dean’s Fluorosis Index and the data
collected and calculated was statistically analyzed by
Chi-square test .The criteria i.e. Deans Fluorosis Index,
upon which we graded, our subjects are given in Table 1.

3. Results
3.1. District Mianwali Village Harnoli

The results demonstrate 98% prevalence of fluorosis in
Mianwali. Out of 100 subjects selected for the study 41
were males and 59 were females. Severe degradation on
labial surface of anterior teeth was observed among the
subjects. The subjects had age between 12 - 60 years.

3.1.1. Mean DMFT
The mean DMFT of the population surveyed was calcu-
lated to be 3.3 in district Mianwali.

3.1.2 Prevalence of Fluorosis
Prevalence of fluorosis in district Mianwali is given in
Figure 1.

Hence only 2% of the subjects showed no signs of flu-
orosis, while rest 98% showed a certain pattern of flu-
0rosis.

3.1.3. Association between Socio-Economic Status &
Oral Health

The chi-square value for association between socioeco-

nomic status and oral health situation was calculated to

be 0.027 in Mianwali.

Table 1. Deans fluorosis index.

Normal: The enamel surface is smooth, glassy and
usually a pale creamy-white color.

Questionable: The enamel shows slight aberrations
0.5 from the translucency of normal enamel, few white
flecks to few spots.

Very Mild: Small, opaque, paper white areas scat-
1 tered irregularly over the tooth but involving less
than 25% of the labial tooth surface.

Mild: The white opacity of the enamel of the teeth
2 is more extensive than for code 2, but covers less
than 50% of the tooth surface.

Moderate: The enamel surface of the teeth show
3 wear and brown stain is frequently a disfiguring
feature.

Severe: The enamel surface hypoplasia marked
4 with pitted areas and brown stains the teeth often
have a corroded appearance.

X Excluded: e.g. crowned tooth.

9 Not-Recorded.
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3.1.4. Association between Liquids Consumed Daily
and Fluorosis

The water samples were tested in Pakistan Council of
research in Water Resources (PCRWR). The water of
district Mianwali had fluoride level 1.59 ppm. All the
subjects told that they consumed tea twice daily which
equals to 1/2 liter consumption daily since tea also has
fluoride in its ingredients so the fluoride of water along
with that of tea both enhances fluorosis.

3.1.5. Psychological Effects

It was found that fluorosis is not only a cosmetic defect
but it also has certain psychological impact. People with
severe fluorosis were found to be less social, less happy
and less hygienic.

3.2. District Mardan Village Rustam

The subjects from rural area of Mardan were taken for
examination. Their ages varied between 10 - 40. It is
proved from researches that tea also contains fluoride in
it, thus daily consumption of 1 liter tea gives the body
amount of fluoride that is comparable to that of recom-
mended value but the routine increase tea intake en-
hanced the effect of fluorosis.

3.2.1. Mean DMFT

The mean DMFT of the population surveyed was
calculated to be 2.06 in district Mardan; this low value of
DMFT strengthens the fact that fluoride has a protective
effect on teeth’s vitality by making them carious resistant.

3.2.2. Prevalence of Fluorosis
The number of people and the grade of fluorosis they had
in district Mardan are given in Figure 2.

This figure shows that only 15% subjects showed no
signs of fluorosis, while remaining 85% showed a certain
pattern of fluorosis.

3.2.3. Association between Socio-economic Status &
Oral Health

The chi-square value for association between socioe-

conomic status and oral health situation was calculated to

be 0.012 in Mardan.

3.2.4. Association between Liquids Consumed Daily
and Fluorosis

The water of district Mardan was found fluoride level to
be 1.02 ppm. All the subjects told that they consumed tea
twice daily which equals to 1/2 liter consumption daily
since tea also has fluoride in its ingredients so the
fluoride of water along with that of tea both enhances
fluorosis.

4. Discussion

Dental fluorosis is an irreversible staining and mottling of
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enamel, caused by excessive amounts of fluoride during
tooth development (birth-5 years) [6], so it was seen that
mothers who spent the duration of their pregnancy in
Mianwali and Mardan, their babies had white opaque
spots on anterior teeth which proves that fluoride effects
the primary teeth bud formation at the stage when enamel
is forming.

In very mild to moderate cases of fluorosis it was seen
that fluorosis is beneficial in a way that fluorotic enamel
was caries resistant than normal enamel. However in
moderate and severe fluorosis, teeth are susceptible to
caries as enamel is structurally weak because of stainig
and pitting, [7] as shown in the Table 2 which is based on
the results obtained from district Mianwali:

Most of the subjects had DMFT of 2 - 3, that was due to
unavailability of proper dental health care services and
lack of knowledge about general dental health among the
people of district Mianwali and Mardan, otherwise the
remaining dentition had no sign of caries and that was
because of high fluoride intake, but brown spots spoiling
the aesthetics of subject was seen in majority.

It is proved from researches that tea also contains fluo-
ride in it as shown in Table 3.

Thus daily consumption of 1 liter of tea gives our body
the amount of fluoride that is comparable to that of the
recommended value. All of our subjects consumed tea
approximately1/2 liter daily but they were already con-
suming a lot of fluoride through their drinking water
along with this an average person receives fluoride from
additional sources other than water like fluorinated oral
hygiene products, food and beverages processed by
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Figure 1. Percentage of patients that come under specific
grade of fluorosis in village Harnoli.
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Figure 2. Percentage of patients that come under specific
grade of fluorosis in village Rustam.

Table 2. The percentage of patients having very mild-mild
fluorosis and their mean DMFT and the percentage of pa-
tients having moderate-severe fluorosis and their mean
DMFT.

Percentage (%) Mean DMFT
Very mild-mild 20 2
Moderate-Severe 72 5

Table 3. Amount of fluoride in different types of teas.

Type of Tea  Fluoride (mg/liter)*  Fluoride (mg/8 ounces)
Green 1.2-17 03-04
Oolong 0.6-1.0 0.1-0.2
Black 1.0-1.9 0.2-05
Brick tea 22-73 05-1.7

fluorinated water and teas [8,9]. This additional ingestion
of fluoride was found to enhance fluorosis.
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