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Naturally fluoride contained of drinking water
and the prevalence of dental fluorosis
in Ninevah Governorate, Iraq

Tarik Y KHAMRCO*
May Gh AL-AJRAB**

ABSTRACT

The purpose of the study was to determine the prevalence of dental fluorosis in
a group of school students lived in area with high and low natural fluoride contained
drinking water in Ninevah Governorate.

The study was conducted among (1724) school’s students aged (11-16) years
Fom randomly selected schools (primary and intermediate) in two provinces in
Ninevah Governorate. Eight hundred and thirteen students who had lived since birth
‘q high natural fluoride level area (Sinjar province) (2.05-2.22 ppm) and (911)
students lived continuously from birth in low natural fluoride level area in their
érinking water (Talkaif province) (0.11-0.19 ppm).

Dean index has been used to assess the dental fluorosis. The results show that
the prevalence of dental fluorosis in Sinjar province is (97.3%) within individual and
(62.9%) within teeth, ranging from very mild to mild form of dental fluorosis, with no
significant sex difference, but the percentage of severity has been found to be
increasing with age, while the prevalence of dental fluorosis in Talkaif province was
(5.5%) within individual and (1.2%) within teeth, with no significant sex difference.

The community fluorosis indices for Sinjar and Talkaif provinces are (1.7 and
0.1) respectively. This difference is due to the difference in level of natural fluoride in
both provinces’ drinking water supplies.

Key Words: Demtal fluorosis, community fluorosis index, mottled enamel, natural
water fluoridation.
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INTRODUCTION

Endemic dental fluorosis is a specific disturbance of tooth formation caused by
excessive intake of fluoride during formative period of the dentition and the
manifestation of this form of chronic fluoride intoxication depend upon the amount
ingested of fluoride, the duration of exposure, and the age of the subject . The
recommended level of fluoride in water supplies is (1) ppm @ and the excess of
fluoride ion caused dental fluorosis or mottled enamel @ Tt is widely accepted that
dental fluorosis is only important when it becomes of cosmetic concern. To address
this distinction, many authors have arbitrarily designated some types of defect as
statistically objectionable By

In studies undertaken in population without fluoridated drinking water, the
estimation of the prevalence of dental fluorosis, or diffuse opacities, have been varied
widely. Some of this variability undoubtedly results from the use of different indices,
interpretation of criteria or teeth examined . However, a number of studies using
standardized procedure have reported differences in the prevalence of dental fluorosis
between countries © and cities @, and even between adjacent country districts .
They suggested that these differences might be associated with differences in social
deprivation. :

So, the aim of this study was to determine the prevalence and severity of
dental fluorosis in a group of school children lived in areas with high and low natural
fluoride contained water in Ninevah Governorate.

MATERIALS AND METHODS

The study was conducted in two district areas in Ninevah Governorate: one
with drinking water containing high natural fluoride, and the second area with
drinking water containing nawrally low level of fluoride.

The first area is Sinjar province with drinking water used containing (2.05-
2.22 ppm) fluoride and the source of water is tap water from borehole. The second
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area is Talkaif province with its drinking water containing (0.11-0.19 ppm) fluoride
and the source of water is public water supplies from Tigris River.

Many samples of water have been taken from both provinces for determining
the concentration of fluoride within them, in a plastic container with a good cover.
Samples are taken directly from the source of water like borehole in Sinjar and Tigris
River in Talkaif and the other sample is taken from tap water in schools and houses in
both provinces.

The two areas are nearly of the same socio-economic and educational status.
The population of the study is students (girls and boys) aged from (11-16) years. They
have been examined for estimation the prevalence of dental fluorosis. The students
have been examined either at primary or secondary schools, and the selection of
schools has been done randomly. Four primary schools and two secondary schools for
boys, and two secondary schools for girls have been selected for each province and
the classes selected are from 5" primary up to 4" intermediate classes. All the
students examined have lived continuously from birth on the district area which they
have been examined.

The students have been examined in a suitable room, and before examination
any student that does not meet the age qualification or subject not born and lived in
those areas has been excluded from the examination and also information regarding
name, age, and sex of the student has been registered prior to examination on a special
form which contained the assessment of dental fluorosis. This form contains also
some questionnaires that the students have to answer them before examination. These
questionnaires are about the students’ born area; also the students asked about using
any form of fluoride supplements and if the answer is “yes”, the students excluded
from the study.

The examination, then, is done during the light hours in good natural light,
using plane mirror with the students sitting in a chair in front of the examiner.

The criteria to select for diagnosis of dental fluorosis:

All the examined teeth must be dried with cotton wool.

The examination has included all fully erupted permanent teeth.

The tooth is considered a fully erupted when at least 2/3 of the crown erupted with
no gingiva covering it.

All the primary teeth are excluded from the examination.

Also the permanent teeth with crown, or labial veneer or retained root, are
excluded from the examination.

The diagnosis of dental fluorosis has been performed according to criteria of
Dean index 9 for determining the degree of dental fluorosis within the individual.
Each tooth has been graded as normal or one of the following degrees of fluorosis
(questionable, very mild, mild, moderate, and severe). Each tooth has been graded as
one of these categories and for assessment of prevalence of dental fluorosis within
individual has been given a grading equivalent to that attached to most two severely
affected teeth, and if the assessment differs the rating is the lesser of the two G,

In addition to assessing the degree of dental fluorosis within individual, Dean
devised means of calculating the degree of fluorosis within a community by the use of
community fluorosis index 2. ‘

L) N »—

o

¥ number of individual X statistical weight

Community Fluorosis Index =
Total number of individual examined
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The statistical analysis of the data, which was conducted using SPSS (for
Windows version 9.0), include the followings:
1. Classification of data and calculation of frequencies.
2. Chi square test has been used for determining sex significant difference for all
forms of dental fluorosis within individual and teeth.
The differences were considered significant when the probability was less than
3% level ( p <0.05).

RESULTS

The distribution of the sample by age and sex is shown in table (1). The total
sample is divided into two main groups. The first group consisted of [813 (47.15%)]
students lived continuously from birth in high level natural fluoride area (Sinjar
orovince), and the second group consisted of [911 (52.85%)] students lived
continuously from birth in low level of natural fluoride area (Talkaif province). The
total sample consisted of (1724) students, [969 (56.2%)] males and [755 (43.8%)]
females. Each group is subdivided into three age groups (11-12, 13-14, and 15-16)
years.

Table (1): Distribution of the sample by age and sex

Table (2) shows the number and percentage of students who suffer from dental
flucrosis in Sinjar province. The results indicated that only (2.7%) of individuals have
normal teeth, which means that (97.3%) of the individuals have dental fluorosis. The
percentage of normal individuals decreased with increase the age of the students. The
results show that the very mild and mild forms of dental fluorosis have the higher
percentage in all age groups and for the total sample. The results revealed that the
severity of dental fluorosis increased with age of students. The total males reported

10
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more severe dental fluorosis than the females in categories (moderate and severe), and
these sex differences were found to be not significant.

Table (2): Number and percentage of Sinjar students distributed according to Dean
index of fluorosis by age and sex
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Table (3) showed the number and percentage of student’s teeth affected by
dental fluorosis. The results showed that questionable form of dental fluorosis has a
higher percentage for the total sample (23.5%) and for all age groups followed by
other forms of dental fluorosis as decreased the percentage with the decrease of the
severity. The study revealed that the severity of dental fluorosis increases with age.
The total males reported more severe dental fluorosis than females in categories (very
mild, mild, moderate, and severe), with no significant difference between them,

except for mild type.
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Table (3): Number and percentage of Sinjar students’ teeth distributed according to
Dean index of fluorosis by age and sex -
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* No significant difference between males and females using 7 at 0.035 level. ** Significant difference.

Table (4) showed the number and percentage of students suffered from dental
fluorosis in Talkaif province. The results indicated that more than (94.5%) of the total
individuals in Talkaif province have normal teeth, while only (5.5%) of the
individuals were affected by dental fluorosis. The study found that the severity of
dental fluorosis increases with age (moderate and severe forms). The distribution of
different forms of dental fluorosis for total sample almost is the same. The total males
reported more severe dental fluorosis than total females (mild, moderate, and severe).
This difference was found to be not significant, except in mild form.
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Table (4): Number and percentage of Talkaif students distributed according to Dean
index of fluorosis by age and sex
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Table (5) showed the numbers and percentage of student’s teeth distributed
according to Dean index categories of fluorosis. The study reported that (98.8%) of all
teeth in Talkaif province is normal. On the other hand, only (1.2%) of teeth is affected
by dental fluorosis. The higher percentage for the total sample is for very mild form
(0.4%), followed by questionable (0.3%). s

The total males reported slightly more severe dental fluorosis than total
females (mild, moderate, and severe forms), with no significant difference between
them, except in mild form of dental fluorosis.

13
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Table (5): Number and percentage of Talkaif students’ teeth distributed according to
Dean index of fluorosis by age and sex
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Table (6) reported the number of individuals in Sinjar province distributed
according to Dean index categories from (0) to (4). The table showed the statistical
weight of each category.

Community Fluorosis Index for Sinjar = 1.70

14
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Table (6): Number of persons for each category of Dean index and its statistical
weight for Sinjar province
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Table (7) showed the number of individuals in Talkaif province distributed
according to Dean index categories.

95
Community Fluorosis Index for Talkaif =—— = 0.10
911

Table (7): Number of persons for each category of Dean index and its statistical
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DISCUSSION

The presence of natural fluoride in high concentration exceeding the optimal

levels will reduce the dental caries *' and, unfortunately, result in unacceptable
appearance of enamel of the teeth; so the study of different concentrations of fluoride
and their effects on producing dental fluorosis is very important to be correlated with
their effect on reducing the dental caries experience ‘%%,
The criteria selected for assessment of dental fluorosis in this study are Dean
index “9. These criteria depend on the clinical appearance of the teeth and not on the
histological background; so it is a simple description pattern and easy to be used to
identify groups of lesions that are likely to be good reflection of the prevalence and
severity of dental fluorosis within students considered. Also, this index enables the
user to have a clear picture about the community fluorosis score, which canbe
calculated in very simple equation.

The results of water investigations show that the concentration of fluoride in
Sinjar province ranges between (2.05-2.22 ppm) with the highest concentration, which
is from the source (borehole). Therefore, Sinjar province is considered as a high
fluoride level area, and the fluoride level is twice the recommended optimum level of
fluoride. On the other hand, water investigations reveal a concentration of flucride
ranges between (0.11-0.19 ppm) in Talkaif province, which is in accordance o that
concentration reported in a study carried out by Al-Alousi U9 Therefore, Talkaif
province is considered as a low fluoride level area.

The results revealed a prevalence of dental fluorosis within Sinjar students of
about (97.3%) for individual, and (62.9%) within teeth of these students. These
percentages, which have been considered as a high prevalence of dental fluorosis and
in contrast with other studies in areas with nearly the same level of fluoride in their
drinking water, that for individual (0-23) " than within teeth .29 and it is nearly the
same results of other studies %%,

As a conclusion of these results that the high fluoride level in drinking water,
which result in high prevalence of dental fluorosis among individuals, and this agreed
with most studies carried out in this field (16,17,18,20.26,21) 11t al| data obtained in
these studies revealed a less prevalence than that reported in this study. This may be
related to climatic condition of this province: The high temperature especially in hot
season (summer) leads to high attitude of the individual for consumption of high
quantity of water. This leads to increasing in fluoride concentration reached to body
of individual during teeth formation. Also the difference between examiner in
interpretation of criteria of the index used may cause this variation in the prevalence
of dental fluorosis.

The highest percentage of the type of dental fluorosis is very mild to mild
form for individual, and questionable to very mild form for teeth, and this has given
support to findings of many studies (OB

The study revealed an increase in the severity of dental fluorosis with the
increasing of the age of students, and this agreed with other studies “™*""*%, but it
disagreed with the results of Vincent e al. (1) who found that no association between
the age of the subject and percent of occurrence of dental fluorosis. This increase has
been found to be very little for individual but for the teeth it was (10%) increase from
age group (11-12) years and age group (13-14) years, and this represented by teeth
erupted at this time of age that cause this increase in prevalence of dental fluorosis
within teeth, while there is no difference between age groups (13-14) years and (15-
16) years, because the teeth has been already present. The difference between males

16
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and females that has been found in this study is not significant. This finding is in
agreement with other studies.

On the other hand, the percentage of dental fluorosis in Talkaif province
was (5.5%) for individual and (1.1%) within the teeth. This low prevalence reflects
the low concentration of natural fluoride present in their drinking water. The
individual prevalence is found to be similar to that of other studies @03 sad s
lower than that obtained by other studies ¢% 3%, However, the prevalence on the teeth
is found to be less than all prevalence found for areas with the same fluoride
concentration in water ¢!3% ) and it was nearly the same that of other studies % 2!-

-

The community dental fluorosis index for Sinjar province is (1.7%); it is in
coincidence with the results of other studies @ 2! ) while in contrast with other
studies with nearly the same fluoride concentration  in their drinking water. It was
higher than that of Dean et al. ®¥ for Coalesburg City (USA) and that of Segretto et
al. " for both cities (Fl-Stukton and Littke Field) and Forrest ®. This high
community fluorosis index for Sinjar province indicated that the high consumption of
fluoride is mainly from water and increase the effect of fluoride, which is due to
climate condition of province. However, the community fluorosis index for Talkaif
province is (0.1%), which is in comparison with the results of other studies having the
same concentration ®! 3%,

From the results of this study, we can easily recognize that there is a great
difference observed between the two provinces in prevalence of dental fluorosis and
dental caries '* and this difference is found to be with high significance. This is due
to the difference in concentration of fluoride in their drinking water supplies.
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