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Prevalence and severity of dental caries (DMFS) in children
and adolescent living in areas with neligible and above
optimal natural fluoride contained in drinking water.
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Abstract:

The purpose of the study was to determine the prevalence and severity of
dental caries using DMFS index in a group of school children lived in area with
neligible and above optimal natural fluoride contained drinking water in Ninevah
Crovernorate.

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

Nine hundred and eleven students who had lived since birth in area with
mefigible fluoride level (Talkaif) province (0.11-0.19 ppm) and (813) stedents lived
gontinuously from birth in area with above optimal nateral fluoride in their drinking
wmader {Sinjar province) (2.05-2.22ppm).

WHO methodology (1997) has been used o assess the dental caries status
mming DMFS index for permanent teeth.

The results show that in Sinjar province the mean DMFES for total sample were
£2.40) and (36.2%) are caries free with no sex differences, while there is a significant
mcrease in the mean DMFS with increase the age.

On the other hand, in Talkaif province the results reveal hipher DMFT (5-14)
amd Jower percent of caries free students (19.1%6) with high significant differences
$om Sinjar province. The mean DMFS reported more than twice in Talkaif province
thas Sinjar province,

The pereentage of reduction of dental caries in area with fluonde (Sinjar
goowince) has been found to be (55.3%) compare to area with neligible fluoride
§Talkcaif province),
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Introduction: prevalence have been repeatedly and
widely demonstrated.
The recommended level of

EAEeS Je e, o e fluoride in water supplies is {0.7-1)
emmmmon oral diseases. The prevalence o PP :

e LAl ppm ', and the excess of fluoride 15
‘ﬁmﬂcﬂ;slgmltﬁ-nm L) caused mottled enamel . Optimum

The  benefits. of  water concentration of fluoride in public
fomdstion on  dental caries water supplies has been proposed in

=i = ey, Denlistry. Dean College of Denlisary, Al-Mustanssnn Liniversiry.
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various countries depending more on
climatic information than on local
epideminlogical data*'",

The reduction in  caries
prevalence  will mitigate many of
sequalor of caries, such as pain and of
tooth loss, fewer denture would need to
be inseried malecclusion caused or
aggravated by the tooth loss ) algn
most studies have indicated that
gingival and periodontal disease tend
to be reduced by fluoridation o small
but some time significant extent'™ ",
Another benefit of water fluoridation
extent to the time and cost required for
offering dental care for children, for
different dental treatment '™ '™,

So  fuoridation of  water
supplies at o recommended level of
flueride would there for improve
dental health in all aspects '™,

The aim of study was to asscss
the prevalence and severity of dental
caries in permanent teeth in a group of
school children and adolescemt aged
{11-16) years old lived in area with
high natural fluoride contained
drinking water and compared with area
with low natural fluoride contain to
evaluate the percentage of reduction of
dental caries.

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 naturaily low level of
fluoride.

The first area is Sinjar provines
with drinking water used containing
{2.05-2.22ppm) fluoride and the source
of water is tap water from borehole.
The second aren, other hand is Talkail
province  with its  drinking water
containing  {0.11-0.1%ppm) flucride
and the source of water is public water

supply from Tigris River. The two
arcas arc 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 prmary or
secondary schools, and the selection of
schools has been done randomly. Four
primary schools and tow secondary
schools for boys and tow secondary
schools for girls have heen selected for
each province and the classes selected
are from fifth primary up to fourth
intermediate classes.

All the students examined have
lived continupusly from birth on the
district area from which they have been
examined,

The students have been
examined in & suitable room, and
before examination any student that
does not meet the age qualilication 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 registered prior to
cxamination on a special from which
contained the assessment of dental
caries status.

This form contains also some
guestionnaires that the students have to
be answering them before examination
these guestionnaires are about the
students born area, also the students
asked about using any form of fluoride
supplements and if the answer 15 yes,
the students excluded from the study.

Then the examination is done
during the light hows in good natural
light, using plane mimors and sharp
sickle probe with the students, setting
in a chair front of the examination.
Clinical examination of the tecth for
detection of dental caries has been
preformed  according to the WHO
guidelines using DMFS index for

158



Mustansime 1Y)

Prevalenas and severity of dental caries.,

Val:1 Mp.:2 2004

permanent teeth, On this study only
permanent has  been  included.
Radiograph for detection of a proximal
caries  would not recommended
hecause it is impracticability of using
the equipment in all situations.

For calculating of DMFS for
permanent teeth cach decayed and
filled surface of the tooth takes one
point and missing tooth, retained root
and temporary crown, the tooth takes 3
soints (three surface) as an average for
missing tooth surfaces ',

The statistical analysis of the
Asta_which was conducted using SPS5
for windows version 9.0}, include the
ellowing:

1. Classification of data and
cslculation of frequencies.

2. Calculation of statistical
perameters: the mean and standard
dcviation.

3. One way analysis of varence
(ANOVA), followed by Duncan’s
Moltiple Range tesl, was used fo
determine the significant difference
setween ape groups and sexes of
&Ferent age group of DMFT.

4. Chi-square test have been
gs=d for comparing the difference
hetwesn two provinces for caries free

Table (1): Distribution of the sa

mple by age and sex.

students, and also for sex differences
for the most affected teeth by dental
caries.

5, Z-test has besn used for
determine the significamt difference
hetween Lhe two provinces selected.

6. The differences were
considered  significant  when  the
probability was less than (5%) level
(r0.05).

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 BI3 (47.15%) students lived
continuously from birth in high level
patural fluoride area (Simjar province).
This group is divided into three age
groups. The second group consists of
011 (52.85%)  students  lived
continuously from birth in low level
natural  fluoride  area  (Talkaif
provinee), which was also subdivided
into three age groups, The total sample
consists  from 1724 students,
969(56.2%) males and 7T55(43.8%)
females.

Females

Ares

%

Sinjar

Talkaif

Sinjar

Talkaif

Sinjar

Talkaif

Simjar

Tomls

Talkeat

Total Sample
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Table (2} shows the mean
DMFS and its components for Sinjar
province students. The mean for total
sample is 2,40, mean DS=116,
MS=0).1 Tand FS=0.06.

Ihe mean DMFS and s
components appear to be increase with
age of students. There is a significant

difference between age group (11-12)
years with age groups (13-14) and (13-
16} years old for DMFS and DS only.
On the other hand, it has been found
that there is noe significant differcnce
hetween total boys and girls in mean
DMFS and its components.

Table (2): Mean DMFS and its components + SE by age and sex for Sinjar province

students.

sE

{016

0.019

(.09

Total mnles

Todal females

Total sampbe

Means with same letiers refers to non-significant difference.

- Capital betters in brackets show Duncan results for mabes between age groups.

- Small leiters show Duncan resulis for females between age groups.

- Capital letters without brackets shaw Duncan resulis for totals between age Eroups.

. There was no significant difference between total males and fernales when Z test 15 applied

for total sample is 5.14, mean DS=
5.03, M5=0.05 and F5={L.0R.

Table (3) shows the mean
DMES and its components for Talkeif
province students. The mean DMFS
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Table (3): Mean DMFS and its components = SE by ape and sex for Talkaif provinee

students,

Fermale

Total

il

Female

Taotal

Male

Female

Tatal

Torwal males

Total fermales

Total sample

= Mleans with same betters refers to non-significant difference.,

- Capital letters in brackets show Duncan results for males between age groups.

= Small letiers show Duncan results for fomales berween age groups.

- Capital letiers withowt brackets show Duncan results for wotals between age groups.

- There was no significant difference between fotal males and females when Z test Is applied.

The mean DMFS and DS
merease significantly with age of the
madents. The MBS score also increases
mailhy age, but with no significant
@iSerence between age groups. On the
aiher band the FS score for age group
$I5-16} years old reported a significant
Sgter score than the other two age
g==p=. The total pirls reported low
seee of DMFS and DS than boys with
mn semificant difference. between
E =13

Table (4) demonstrates the
gemesmpes of caries free students
SEREFS=0) for the three age groups for
B geowvinces. The study indicated
@ &= percentage of caries free

students is (36.4%0), in Sinjar province
and (19.1%) in Talkaif province with
very  high  significant  difference
between them. While there were no
differences between boys and girls in
Sinjar provinee, and in Talkaif the
boys reported  slightly  higher
percentage than girls with no
significant difference between them.
The percentage of canes free children
decreases with increasing age in Sinjar
province, When caries free for Sinjar
students 15 compared with that for
Talkaif students using X° test, high
significant differences is observed in
all age groups,
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Table (4): Caries free children by age and sex (expressed as No. and % for both
studied provinces).

Sinjar Talkaif
Caries free Caries free 1
Age et Ma, students Ma. students E R
No. 0 No, %
Ll Male 190 | 83 43.7 185 | 38 205 | 2334 | <0001
12 Female | 198 | #0 404 | 224 | 38 170 | 2838 | <0.001
Total 188 | 165 | 420 | 4009 | 76 18.6 | 51.75 | <0001
| 3- Male 194 | &4 33.5 195 | 47 24.1 417 | <0.001
14 Female 81 25 309 | 122 | 21 17.5 541 | <0008
Tatal 275 | 89 | 3217 | 317 | 68 21.0 237 | <0.001
| 5- Male 04 24 25.5 111 17 15.3 332 | <0.001
16 Female 56 17 30.4 74 13 1 7.6 2.8 <0.015
Total 150 | 41 27.3 180 | 30 16.2 .13 | <0.001
Total Males 476 | 171 | 360% | 491 | 102 | 20.8* | 27.41 | <0.001
Total Females 335 | 122 | 364% | 420 | 72 b7.0% | 3644 | <0001
Total Sample g13 | 200 | 362 [ o1 | 174 19.] 63.27 | <0.001

* No significant difference between males and females using X test

To compare between the mean
DMFS for Sinjar and Talkaif
provinces, Z-test 15 applied, the results
arc listed in table (5) with p-value and
percent of caries reduction. The results
show that the Sinjar students have
lower DMFS than Talkaif students
with  high significant difference
between them P<0.001. the percentape

of reduction in DMFS varies with age
groups. It was (50.2%) in (11-12) vears
old; (48.5%) for (13-14) vears old and
(62.8%) for (15-16) vears old. The
reduction for total sample is 55.3%,
and there were no difference between
the boys (33.1%) and girls {(34.6%) in
percentage of reduction dental caries.

Table (5): The percentage of redection and difference between DMFS scores for

Sinjar and Talkaif provinee students.

Age

¥

Reduction £

46.0 <001

11-12
Female

a8 =001

Total

50.2 =1.001

13-14 M

47.3 <001

Female

316 =0.001

Total

48.5 <0).001

Ij" I ﬁ Mal‘:"

62.6 <001

Female

63.6 <0001

Total

628 <100

Total Males

53.5" <[00 1

Taotal Females

34.6* <0.001

Total Sample

* Mo significant difference between males and females using X fest,

553 <0001
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Discussion:

The effect of fluoride ion on
reducing the dental caries experience,
especially at 1 ppm in temperature
climate of concentration, regarded the
fluoride as the most important factor
for the controlling of dental caries e

The presence of natural fluoride
in high concentration exceeding the
optimal level, will reduce the dental
canes and unfortunately results in
wacceptable appearance of enamel of
the teeth, so the study of different
soncentration of fluoride and their
=iects on producing dental fluorosis is
w=ry important o be correlated with
s effect on reducing the dental
ganes experience 4,

This was the first study carried
ot in Imaq to evaluate the prevalence
e scverity of dental caries i
pemmancnt ecth using DMFS index in
e with different natural fluoride
kewel concentration in their dnnking
mate supplics (high and low fluoride
e}

The study shows that the mean
DAEFS for high fluoride area for (11-
Ifwears ape proup was (1.92) and
$L87) for low fluoride area. The mean
& low fluoride areda in this study is
muee than those obtained by Angillilio
= s “® Ellwool and owullance ¥,
mimie e result in high fluonde area is
S 20 be less than other study il
=l|:-!3r the same of Driscoll et al

The study demonstrates that the
p===miage of reduction in DMFS for
e 2= proup is (55.3%) and the
p=mmmimge of reduction for age group
PES0S) wemrs = (62.8%) which was
e Sha that of Marry ot al 7,
ks eobvious from the results of
s sy thae the student from Sinjar

1 Bes less mean DMFS than

Tallkaif province, This expressed in a
form of percentage of reduction which
is due 1o the difference in fluoride level
in both areas of study.

In general, we can observe that
the percentage of reduction of dental
caries inereases with the increasing of
the age of students and this agreed with
observation of other study Ly
slight increase in percentage of
reduction 18 manly observed in
percentage of 2 molar teeth affected
by dental caries.

The percentage of caries
reduction is nearly the same of many
studies carried out in areas used
optimum  fluoride level in drinking
water supplies '™ #3'

The resulis of study reveal that
the percentage of caries free students in
high fluoride arca 1= (36.2%) and
(19.1%0) for low fluoride area. This
percentage in a high fuoride area, i3
higher than that observed by Forrest “%
in both (Westmersa and Harwich).
Also it was higher than that in
Tweerivier “" and Szpnnar and Burt
% and nearly the same of that
Mourivier and lower than that of other
areas.

The variation in the mean
DMFS value and the percentage of
caries  free students reported in
different studies may be attributed to
the difference in  dietary habits,
especially the consumpfion of rtefine
sugars between different individuals as
in stlies camied out in developed
countries in (1950)s, (1960)s, they
reported o high prevalence of dental
caries, Also it may be attributed 1o the
uge of ather preventive measures other
than flucride in water like the use of
fluoride supplements and fissure
sealant  especially’ in  developed
countries as m studies camed out in
(1980)s and (1990)s that reported a
decline in dental caries because of the
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use of the preventive measures * ],

Also may be the wuse of different
diagnostic criteria in various studies
may cause this vanation.

However, what is obvious in
this study that the mean DMFS
increases with the increasing of the age
of students with statistically significant
apge difference and the percentage of
canes free decrease with age. This
finding Ei\-‘i:ﬂ agreement with many
studies ***" 3 This fact is attributed
to the irreversibility accurmulation
nature of dental canes.

The finding of study indicates
no significant difference between boys
and girls in the mean DMFS, This is in
accordance with results of other studies
(33, 35, 36}

The study revealed that the
decayed component of the DMFS
scores had the greatest values when
compared to  missing and  filled
surfaces in both provinces, This means
that the presence of a high percentage
of caries teeth is untreated. This result
is in agreement with other studies
carried out in third world countries
7 3 and in contrast with the results
reported in developed countries, when
the majority of DMFS index was
formed of filled teeth ™ ™. This
finding reveals the limifed restorative
approach in most of developing
countries, which is due o the limited
regources, in addition to lack of dental
awareness., Also it may be attributed to
the EXpensive therapeutic
measurements and  restriction of
resources which is due to the embargo
imparsed on Iragq. So the greal emphasis
should be directed toward primary
prevention of denial discase, the dental
health education of the population
about  the decrease of  sugar
consumption, contro] of the availaahty
of sugar containing products and
reducing the frequency of sugar
consumption between meals in order to
reduce caries activity.

According to the study finding,
the mean missing component of DMFS
of Talkaif is three times more than that
of Sinjar. This reflects the benefit of
flucride in drinking water for reducing
the evidence of tooth loss due to caries.

From the results of this study,
we can easily recognize that there 15 a
great difference observed between the
two provinces In prevalence of dental
caries and this difference is found to be
with high significance, this is due to
the fact that the difference in

concentration of fluoride in  their
drinking water supplies. This agreed
with all studies carried out in two areas
with different level of fluoride in their
drinking water Tk, 3 M, 30
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