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ABSTRACT ,

The purpose of the study was to determine the prevalence of mottled enamel in
a group of school students lived in area with high and low natural fluoride contained
drinking water in Iraq.

The study was conducted among (874) school’s students aged (13—16) years
from randomly sclected intermediate schools in two provinces in Ninevah
Governorate. Four hundred and cight students who had lived since birth in high
natural fluoride level areca (Sinjar province) (2.05-2.22 ppm fluoride) and (466)
students lived continuously from birth in low natural fluoride level area in their
drinking water (Talkaif province) (0.11-0.19 ppm fluoride).

Al-Alousi index has been used to assess mottled enamel. The results show that
the prevalence of mottled enamel in Sinjar province is (95.8%) within individuals and
(65.3%) within teeth, with significant difference between the sex; while the
prevalence of mottled enamel in Talkaif province was (18.1%) within individuals and
(3.6%) within teeth, with no significant sex difference.

The high percentage of mottled enamel was of type “A”, followed by types
“B” and “I” in high Muoride arca, while in low fluoride arca also type “A” reported
the high prevalence, followed by types “B™ and “C™,

Key Words: Mottled cnamel, natural water fluoridation, dental fluorosis, Al-Alousi
index.
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INTRODUCTION

Enamel defects may be localized to a single tooth or affect the whole
dentition. They can vary in severity from a mild  defect of caleification to almost
complete failure of enamel formation. Many terms have been used to describe these
defects including “mottled enamel”, “developmental opacitics”, “dental fluorosis”,
“cnamel hypocalcification” and “internal ecnamel hypoplasia™ .

The atiological factors associated with enamel defects may be divided into
two main groups, those which cause localized defects limited to one or a few teeth,
and those which cause generalized defects affecting most or all teeth. Over ninety
different factors may be responsible for enamel defects 7, Tt is generally accepted that
enamel developmental defects can result from a wide spectrum of systemic, local and
possibly genetic factors ), including increased exposure to fluoride ). The
occurrence ol cnamel mottling has been observed in optimum and low fluoride arcas,
and numerous atiological factors, apart from fluoride, have been implicated. The
optimum exposure to fluoride greatly improved dental health, while excessive
ingestion ol it results in defective and unsightly dental enamel (Be8);

So the aim of the study was to determine the prevalence and severity of
mottled enamel in a group of school students lived in arcas with high and low natural
fluoride contained water in Nincvah Governorate, Iraq.

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 naturally 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
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 Talkail and the other sample is taken from tap water in schools and houses in
both provinces.

The two arcas arc ncarly of the same socio-cconomic and educational status.
The population of the study is students (girls and boys) aged from (13-16) years. They
have been examined for estimation the prevalence of enamel mottling. The students
have been examined on secondary schools, and the selection of schools has been done
randomly. Two secondary schools for boys and two secondary schools for girls have
been selected for each province and the classes selected are from 1% up to 4™
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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 [luorosis. 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 erileria to select tor diagnosis of mottled enamel:

. All the examined teeth must be dried with cotton wool.

. The examination has included all fully crupted 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 mottled enamel has been performed according to criteria of
Al=Alousi er al® for determining the degree of mottled enamel within the teeth and
individual.

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 [requencies.
2. Chi square test has been used for determining sex significant difference for
mottled enamel within individual and teeth.

The differences were considered significant when the probability was less than
5% level ( p <0.05).
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RESULTS

The distribution of the sample by sex is shown in table (1). The total sample is
divided into two main groups. The first group consisted of [408 (46.7%)] students
lived continuously from birth in high level natural fluoride area (Sinjar province), and
the second group consisted of [466 (53.3%)] students lived continuously from birth in
low level of natural fluoride area (Talkaif province). The total sample consisted of
(874) students, [563 (64.4%)] males and [311 (35.6%)] females.

Table (1): Distribution of the sample by sex
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Table (2) showed the number and percentage of students who suffer from
mottled enamel in both provinces. The result indicated that only (4.2%) of students in
Sinjar province have normal teeth, which mean that (95.8%) of the sample have
mottled enamel on one tooth or more. The total males reported more prevalence of
mottled enamel than females (98.2% and 90.9%), respectively, with significant
difference between them. In Talkaif province, the result indicated that (81.9%) of the
total students with normal teeth, while only (18.1%) are affected by mottled enamel.
The prevalence was very slightly higher in males than females (18.5% and 17.9%),
respectively, with no significant difference between them,

Table (2): Number and percentage of students affected by mottled enamel
BT

SR
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N %ai‘s%&z‘&*“" SiNoe % N
271 98.2 234 81.5 53 18.5
120 90.9* 147 82.1 32 17.9%*
391 95 8*+*] 382 81.4 85 18.1

TR = : : b
* Significant difference between males and females using -~ Lest.

** No significant diflference between males and females,

¥ Very high significant difference between Sinjar and "Talkaif provinces at 0.001 level.

The number and percentage of students’ teeth affected by mottled enamel were
shown in table (3). The result reported that (65.3%) of the total teeth for Sinjar
students were affected by opacities. The males recorded higher percentage than
females (67.6% and 60.6%), respectively, with statistically significant difference
between them; while the percentage of teeth affected in Talkaif students were (1.9%)
only. Also, the males reported very slightly higher than females with no significant
difference between them.

The prevalence of the individual and teeth affected by mottled enamel between
the two provinces showed very high significant difference between them.

ablc 3 Numbcr 'md ercema e ofsludcnts lcelh afTected by mottled enamel

3902 34.7 7348 | 65.3***| 12164 96.4 457 3.6

TSigniﬁcanl difference between males and females using 3 test at 0.01 level.
** No significant diffcrence between males and females.
¥ Very high significant difference between Sinjar and Talkaif provinces at 0.001 Ievel.

Table (4) showed the number and percentage of different types of mottled
enamel distributed by sex in Sinjar students. The study revealed that type “A”
reported the higher percentage for the total sample (40.4%), followed by types “B”
and “E” (16.8% and 2.7%), respectively.
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Table (4): The number and percentage of Sinjar students’ teeth distributed
according to different types of mottled enamel by sex

: 1599 < 170 )
1353 18.9 432 12.6 1785 16.81
180 JE 82 2.4 262 25
114 1.6 23 0.7 137 1.3
238 t .33 1 33 1a o 291 | 2.7
141 1.9 29 0.8 170 1.6

Table (5) showed the percentage of different types of mottled enamel
distributed by sex in Talkaif students. The most prevalent type of mottled teeth was
type “A”, followed by types “B” and “C” for the total sample. There was very slight
difference between the sexes in different types of mottled enamel with no significant
difference between them.

Table (5): The number and percentage of Talkaif students’ teeth distributed
according to different types of mottled enamel by sex
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DISCUSSION

The term “mottled enamel” was used by McKay (1916) “? to describe the
teeth of children living in Colorado Springs, but it was until (1931) that fluoride was
detected in public water sug)plics and implicated as the causative agent by Churchill

(1931) ‘Y. Dean (1931) (%) proposed a classification for mottled enamel, which
depended on the degree of severity of defects. Using this index, Dean ef al. (1942) 13
studied the geographical distribution of mottled enamel in the United States, relating
the prevalence of this condition to the fluoride content of the water. They reported that
with (1-2 ppm) fluoride in drinking water (33%) of children exhibited some degree of
mottled enamel, normally milder form; whilst at (5 ppm) and higher (100%) of
children were affected, and the mottling was predominately of the more severe forms.
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This index is attractive since it has been found to be a useful summary of the severity
of mottling in a community and exhibits a simple linear relationship with the natural
logarithm of fluoride in the drinking water.

Because of this long association between the term “enamel mottling” and
fluoride in drinking water, it has gradually been taken to be a cause and effect
relationship, which may or may not be the cause.

After that many researches proposed other classification of mottled enamel as
Young (1973) ") Jackson er al. (1975) ' and Al-Alousi ef al. (1975) @, which were
very similar and were based solely on the clinical appearance of the lesions and so
could be used in high and low {luoride arcas, and thercfore the cause may be
attributed to many atiological factors apart from fluoride have been implicated.

The results of walter investigations showed 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 provincé is considered as a
high Muoride level arca, and the fluoride Tevel is more than twice the recommended
optimum level of fluoride. On the other hand, water investigations reveal
concentration of fluoride ranges between (0.11--0.19 ppm) in Talkaif province, which
is in accordance to the concentration reported in a study carried out by Al-Alousi .
Therefore, Talkaif province is considered as low fluoride level area.

The results revealed a high prevalence of mottled ename! within Sinjar
students of about (95.8%) for individual and (65.3%) within teeth of these students.
This is in accordance with other studies that reported when the concentration of
fluoride is high @"'”'® (more than the optimal level); while other studies reported less
mottled enamel in arca with optimal fluoride, ranged between (8%) 1 t6 (36%) .
Other use permanent incisor teeth only reported (35%) "9 40 (39%) ' The high
prevalence of mottled ecnamel in this arca may be related to climatic condition of this
province. The high temperature especially hot scason (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 students during teeth formation.

While the prevalence of mottled enamel in low fluoride area (Talkaif
province) was (18.1%) for individual and (3.6%) within teeth of these children. These
findings arc in accordance with other studies for individual ®'"*” and for teeth
affected ®.

When  testing the prevalence ol individual and teeth afTfected by mottled
enamel for community difference (between Sinjar and Talkaif provinces) there were
very high significant differences between the two communities.

In Sinjar province, from (11250) teeth were examined, [7348 (65.3%)] were
mottled. The high percentage of mottled enamel was type “A” (44.3%) of the total
teeth, that type had white areas less than (2) mm in diameter, followed by type “B”
(16.8%) and type “E” (2.7%). The coloured areas (brown) had only seen in (3.8%) of
the total teeth. while in Talkaif province, from (12621) teeth were examined, only
[457 (3.6%)] were mottled. Also type “A” reported the high prevalence (1.5%),
followed by type “B” (0.8%) and type “C” (0.5%). These findings are confirmed the
results obtained by Al-Alousi ® in his study in Iraqi students. Also in other study by
Al-Alousi er al. @ and Akapta @, they reported that predominant type of mottling
teeth is “A”, followed by types “B™ and “E”.

In the high fluoride community, the males reported high prevalence of mottled
enamel than females with significant difference between them. This was in agreement
with other study @, while no significant difference in non-fluoridated arca between
males and females ®*2%?7).
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It was concluded from this study that the mottling of the teeth in Sinjar
province is due to the high concentration of fluoride in water, also due to climate
effect that increase the water consuniption and increase (he concentration of fluoride
intake. While in non—fluoridated area (Talkaif province) there were (18.5%) of
individuals with mottled enamel; that mean these mottled teeth could be due to other
factors and not ecntirely due to fluoride. This confirms the findings of other
studies @ '¢ %
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