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Prevalence of dental caries (DMFT) in Iraqi
children and adolescent living in areas with low and
high level of natural fluoride

Tarik Y KHAMRCO*
May Gh AL - AJRAB**

ABSTRACT

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

The study is conducted among (1724) school’s students aged 11-16
years from randomly selected schools (primary and intermediate) in two
provinces in Ninevah governorate.

Eight hundred and thirteen students who had lived since birth in high
natural fluoride leve! area (Sinjar province) (2.05-2.22 ppm) and (911)
students lived continuously from birth in low natural fluoride level area in
their drinking water (Talkaif province) (0.11-0.19 ppm).

WHO methodology (1997) has been used to assess the dental caries
status and using DMFT index for permanent teeth.

The results show that in Sinjar province the mean DMFT for total
samples were (1.67) and (36.2%) are caries free with no sex difference,
while there is a significant age differences. On the other hand, in Talkaif
province the results reveal higher DMFT (3.7) and lower percent of caries
free (19.1%). The mean DMFT reported twice in Talkaif province than
Sinjar province with highly significant differences between them.

The percentage of reduction of dental caries has been found to be
(54.3%) in Sinjar province compare to Talkaif province.
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INTRODUCTION

Dental caries is one of the common oral diseases. The prevalence of

dental caries in Iraq is high in children and adolescents '),

An epidemiological study has indicated the possibility of a practical
and efficient method of markedly reducing the incidence of dental caries in
large population group by the addition of a minute amount of fluoride to
public water supplies * ®. The recommended level of fluoride in wata*
(ssug)plies is (1) ppm ™ and the excess of fluoride in caused mottled ena
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Optimum concentration of fluoride in public water supplies has been
proposed in various countries depending more on climatic information than
on local epidemiological data "%\

Studies showed that in all age groups the mean number of a decay
missing and filled teeth (DMFT) was lower in those children who had been
life time resident of a fluoride community when compared with those who
have resided all their lives in a non - fluoridated community, has also
shown a strong correlation between the prevalence of caries free young men
and the availability of fluoride in public water supplies 2.

The aim of the study was to evaluate the caries experience (DMFT)
in a group of school children and adolescent aged (11-16) years old lived in
areas with high and low natural fluoride contained drinking 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 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, on the other hand is Talkaif province with its
drinking water containing (0.11 -0.19 ppm) fluoride and the source of water
is public water supply from Tigris river. 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 of prevalence of dental caries .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 school for girls have been selécted for
each province and the classes selected are from fifth primary up to fourth
intermediate classes.

All the students examined have lived continuously from birth on the
district area from which they have been examined.

The students have been examined in a suitable room, and before
examination any student that doesnot meet the age qualification or subject
not born and lived in that areas has been excluded from the examination and
also information regarding name, age and sex of the student has been
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registered prior to examination on a special form which contained the
assessment of dental caries status.

This form contains also some questionnaires that the students have
to be 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.

Then the examination is done during the light hours in good natural
light, using plane mirrors and sharp sickle probe with the students, setting in
a chair in front of the examination. Clinical examination of the teeth for
detection of dental caries has been performed according to the WHO
guidelines ' using DMFT index for permanent teeth .On this study only
permanent teeth has been included. Radiograph for detection of approximal
caries would not recommended because it is impracticability of using the
equipment in all situations.

All the permanent teeth present in the mouth have been examined in
a systematic approach starting from the last upper right molar and
proceeding to the last lower right molar. '

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.Calculation of statistical parameters: the mean and standard deviation.

3.0ne way analysis of varience (ANOVA), followed by Duncan's Multiple
Range test, was used to determine the significant difference between age
groups and sexes of different age groups of DMFT.

4.Chi - square test have been used for comparing the difference between two
provinces for caries free students, and also for sex differences for the most
affected teeth by dental caries.

5.Z- test has been used for determine the significant difference between the
two provinces selected.

6.The differences were considered significant when the probability was less
than (5%) level ( p< 0.03).

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 province),
and the second group consists of [911 (52.85%)] students lived
continuously from birth in low level natural fluoride area (Talkaif province).
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The total sample consists from (1724) students, [969 (56.2%)] males and
[755 (43.80%)] females.

Each group is subdivided into three age groups (11-12,13-14and 15-
16) years.

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

Table (2) shows the mean DMFT and its component for Sinjar
province students. The mean DMFT for the total sample is (1.67), mean
DT= (1,59) mean MT= (0.042) and mean FT= (0.043).

The rations of the components to the DMFT are found to be
D/DMEFT = (95.2%), M/DMFT = (2.30%) and F/DMFT = (2.5%).

The mean DMFT appears to increase significantly with age the mean
DMFT increase from (1.42) for (11-12) years old group to (2.17) for (15-16)
years old group. Also DT component appear to increase significantly with
age.

For the total sample, the males reported slightly higher meah DMFT
(1.73) than females (1.62).

There was no significant difference between males and females in
the mean DMFT and its component except FT component for the total
sample.
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Table (2): Mean DMFT and it's components = SE by age and sex for Sinjar
province

L™ | 0] T0.0 0.
1.42° | 0.11 | 141* | 0.11 | 0,02 * [0.04] 0.03% | 0.01
1.42° io,os 140" | 0.08 | 0.02* [0.01] 0.03 * [0.009

£ 1.85% ] 0.13 | 1.84® [ 0.17 [0.05™7]0.01{0.01 7[0.009
1.75° | 017 | 1.73° [ 0.17 | 0.11® [0.03] 0.04% | 0.02

i 1.80° | 0.10 | 1.78° [ 0.10 | 0.07* Jo.01[ 0.02% [ 0.01

0.05]0.02* | 0.01
0.04| 0.02° | 0.05
0.04] 0.0z * | 0.0
0.01| 0.01 = jo.ooa
0.01] 0.0¢ = . 0.01
0.01] 0.0+ io.oc7

-Capital letters in brackets show Duncan results for males between age groups.
-Small letters show Duncan results for females between age groups.
-Capital letters without brackets show Duncan results for totals between age groups.
-* Refers to significant difference between males and females using Z test.

Table (3) shows that the mean DMFT and its components for Talkaif
students. The mean DMFT for the total sample is (3.65), mean DT= (3.36),
mean MT= (0.029) and mean FT= (0.062).

The rations of the components to DMFT are found 1o be D/
DMFT=(97.5%), M/DMFT = (0.8%) and F/DMFT= (1.7%). Ths result
revealed that the mean DMFT and DT component increase significantly
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with age. The mean DMFT increases from (2.91) for (11-12) yeérs old to

(5.35) for (15-16) years old.

The total females reported slightly lower mean DMFT (3.55) than
that for the total males (3.74). However, this difference is not significant and
the only significant sex differences which has been noted in FT component

for the total sample.

Table (3): Mean DMFT and it's components = SE by age and sex for Talkaif
province

0.1710.02 ™

3.05* | 0.16 | 2.92* 0.16] 0.009* | 0.006| 0.032 | 0.01
291% | 0.12 | 2.86™ |0.12} 0.01 * |0.006} 0.03 * | 0.009
3.67% | 022 |3.63® |0.22 10.03 @i p.o1 | o.10% | 0.007
3.88° | 0.26 | 3.76° |0.25} 0.17* | 0.01 | 0.07% | 0.02
3.75% | 0.17 | 3.66® |0.1710.03 *3| 0.01 | 0.08 % | 0.01
549 0.34 | 537 o.3sio.o1 10,01 {0.02] 0.02
5.08° | 041 | 4.72° [0.38] 0.09° | 0.03 | 0.27° | 0.05
532|026 | 5.11° |0.25] 0.04® | 0.01 | 0.178 | 0.02
3.74 | 0.14 | 3.67 |0.14] 0.02 [0.007} 0.03* | 0.02
3.55 |0.014| 3.43 |0.13{ 0.03 [0.009} 0.08 * | 0.00
3.65 | 0.10 | 3.56 |0.10| 0.02 [0.006| 0.06 |0.008

- Means with same letiers refers to non-significant difference.
- Capital letters in brackets show Duncan results for males between age groups.
- Small letters show Duncan results for females between age groups.
- Capital letters without brackets show Duncan results for totals between age groups.
* Refers to significant difference between males and females using Z test.
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To compare the mean DMEFT for Sinjar and Talkaif provinces and
percent reduction are listed in table (4). The results show the: Sinjar
province students have lower significant DMFT than Talkaif province
students. The percentage of DMFT reduction in high fluoride area compare
with low fluoride area appears to increase with age group. The reduction
percentage in total females (55.7%) is slightly higher than tha for total
males (53.6%), but with no significant difference between them. The
reduction percentage in DMFT for the total sample reached (54.3%)

Table (4): the percentage of reduction and difference between DMFT scores
for Sinjar and Talkaif province students

1.41 276 | 489 5.69 | <0.001
1.42 3.03 | 853 6.44 | <0.001
1.42 2.91 51.2 6.96 | <0001
1.85 3.67 | 496 6.26 | <0.001
1.75 | 388 | 549 5.03 | <0.001
1.80 | 375 | 520 8.06 | <0.001
218 | 549 | 603 6.39 | <0.001
2.6 | 508 | 3515 416 | <0.001 |
217 | 532 | 593 7.30 | <0.001 |
1.73* | 3.74* | s3.7* | 1132 | <0001
1.62* | 3.66* | 55.7* 9.06 | <0.001
. 167 | 370 | 543 15.21 | <0.001

* No significant difference between males and females at 0.05 confidence level.

Table (5) shows the percentages of caries free students (DNFT =0)
for the three age groups. The study indicated that the caries free percentage
for the total sample in Sinjar province is higher (36.2%) than Talkaif
province (19.17) with high significant difference is observed in all age
groups and the total sample.

392



Al-Rafidain D J Prevalence of dental caries ... Sp Iss. 2001

Table (5): Caries free for children by age and sex (expressed as no. and %
for both studied provinces)
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41 | 27.3 | 189 | 30 | 16.2 | 6.13 | <0.001

Total Males 171 | 36.0% | 491 | 102 | 20.8* | 27.41 | <0.001

COELSEE:
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*

420 | 72 | 17.1% | 36.44 | <0.001

o
O
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L

36.2 | 911 | 174 | 19.1 163.27 | <0.001

*No significant difference between males and females using 7 test.

Table (6) shows the percent of affect teeth by DMFT for both
provinces. From the finding of the study can notice that this percent is
higher in Talkaif province for the following teeth: lower and upper second
molars, premolars (16.2%), (14.8%), (11.8%) respectively. While in Sinjar
province it is higher for lower and upper first molars (46.8%) and (23.3%)
respectively. X
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Table (6): The percentage of affected teeth by DMF in Sinjar and Talkaif
provinces

6.2% 123.3% | 3.0% | 2.5% | 13.4% | 46.8% | 4.7% | 0.1%
| aif: 14.8% | 18.9% | 11.1% | 3.8% | 16.2% | 22.9% | 11.8% | 0.5%
DISCUSSION

The community water fluoridation is an ideal public measure for
prevention of dental caries “*'¥ in countries with well developed
centralized public water supplies. It was in agreement with the view of
WHO and the medical and dental profession through the world the:
community water flucridation is an effective, safz and inexpensive measurz
which has the virtue of requiring no active compliance in the part of person

enefit.

This was the first study carried out in Iraq to evaluate the prevalencs
of dental caries in permanent teeth in areas with different natural fluorids
level concentration in their drinking water supplies (high and low fluoride
areas).

The result indicated that the mean DMFT for each age group in high
natural fluoride area (Sinjar province) (1.42,1.8 and 2.17 respectively) wes
lower than that the low fluoride area (Talkaif province) (2.91, 3.75 and 5.32
respectively). The percentage of reduction of dental caries in high fluoride
area compare with low fluoride area for each groups were (51.2%, 52% and
59.2% respectively), the slight increase of the percentage of reduction of
dental caries with the increasing of the age is in agreement with other
studies “'”. The slight increase in percentage of reduction is mainly
observed in percentage of the second molar teeth affected by dental caries.
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The mean DMFT in high fluoride for (11-12) years old in this study
has reported lower then that of James * and Rock er a/ %, which higher
than Szpunar and Burt %°, Hawew er al @"),

In a low fluoride area, the mean DMFT has reported was less than in
area with nearly the some level of natural fluoride “*** and more than the
others ®"?*?*) and it was nearly the same as in study carried out in other low
fluoride area in Mosul city V. 4

The percentage of reduction in dental caries for age group (11-12)
years in high fluoride area has been higher then that reported in many areas
(mystic stoniughton in USA, Tornoto in Canada and Yamashia in Japan) @,
The same finding for other age groups (13-14) and (15-16) years, so we did
not discusses in detail. -

The result revealed that the mean DMEFT for total sample of high
natural fluoride area (Sinjar province) was (1.67) and the mean DMFT for
total sample of low fluoride area (Talkaif province) was (3.65). The
percentage of reduction of dental caries has been found to be (54.3%). The
percentage of DMFT reduction is nearly the same of many studies carried
out in areas used optimum fluoride level in naturzally or in drinking water
supplies ®¢28)

It is obvious from the results of this study that Sinjar province has
less mean DMFT than Talkaif province, this expressed in a form of
percentage of reduction in dental caries, which is due to the difference in
fluoride level in both areas of study.

The results of study indicated that (36.2%) and (19.1%) are caries
free student in high and low fluoride areas respectively .The percentage in
high fluoride area is higher than that observed by Forrest ®”, Szpunar and
Burt “? and Grobler e al.in Tweerivier city with very high fluoride (3.5
ppm) ©?, and nearly the same of that of Nourivier city ®%. :

On the other hand the percentage of caries free students in low
fluoride area in this study is higher than that of Saffron Walden and district
Essex area ®”, Stoneleigh and Malden west in Surrey area %) and in center
of Mosul @, while less than other studies ?*3132).

These variation in the mean DMFT values and the percentage of
caries free students reported in different studies may be attributed to the
difference in dietary habits, especially the consumption of refine sugars
between different individuals as in studies carried out in developed
countries in (1950s) and (1960s), they reported a high prevalence of dental
caries. Also, it may be attributed to the use of other preventive measures
other than water fluoridation like the use of fluoride supplements and fissure
sealant especially in developed countries as in studies carried out in (1980s)
and (1990s) that reported a declined in dental caries because of use of
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preventive measure ©>3%) Although may be to use of different diagnostic

criteria in various studies may cause this variation.

The study revealed that the mean DMFT increase with the increasing
of the age of students significantly and the percentage of caries fres
decrease with age. This finding gives agreement with many studies
(8193433 This fact is attributed to the irreversibility an accumulation nature
of dental caries.

The result of study shows no significant difference between males
and females in mean DMFT. This is accordance with results of other studies
(14.29.33.36.37)

The study revealed that the decay components of the DMFT scores
had the grates values when compared to missing and filled teeth in both
provinces. This means that the presence of a high percentage of caries teeth
is untreated. This result is in accordance with other studies carried out in
third world countries “'2‘2“33), while it is in contrast with the result in
developed countries, when the majority of DMFT index was formed of
filled teeth ®**. This finding reveals the limited restorative 2pproach in
most of developing countries, which is due to the limited resources, in
addition to lack of dental awareness. Also, it may be attributed to ths
expensive therapeutic measurements and restriction of resources, which is
due to the embargo imposed on Iraq.

The study indicated that the mean missing components of DMFT in
low fluoride area is six times more than that of high fluoride area (0.174 and
0.029) respectively. This reflects the benefit of fluoride in drinking water for
reducing the evidence of tooth loss due to caries.

The caries experience has found to involve more mandibulzr
posterior teeth especially first molars than the maxillary posterior teeth, this
is in agreement with the other studies @*". This may be attributed to the fact
that most of the caries lesions are sticky pit and fissure lesion and due to the
morphology of mandibular molars which makes them more susceptible to
caries attack than the maxillary teeth.

This study reveals that the greater caries experience is found among
the posterior teeth than the anterior, this finding is in accordance with other
studies ¥ and it is clear from the result that the percentage of the affected
second molars teeth by dental caries increases with the age of students, it is
increased about (20%) in both provinces in lower jaw. This is due to their
eruption at age of (12) year, so be more susceptibility to dental caries, while
on the other hand the anterior teeth affected by dental caries decrease with
age especially lower anterior teeth, because these teeth have greater
resistance to dental caries.
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According to the questionnaire that the students answer, only five
students from the total sample used a preventive measure (fluoride gel),
these five students are excluded from the study and this indicates the limited
preventive measured used by student because of low educational level about
the benefit of preventive measure in dentistry.

So the planning for preventive health programs for the areas of low
fluoride level is of high important especially for school children provided by
school dental services. This preventive program including application of
fissure sealant prophylaxis to newly erupted teeth especially the mandibular
molars and premolars.
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