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Prof. Mahmoud Abu Mowais

ABSTRACT

The aim of the study, conducted in April 2007, was to determine
dental caries prevalence among representative sample of 12-year-old
schoolchildren in Northern West-Bank, Palestine with a view of
determining DMFT mean and Care Experience Index of the studied
population. Dental caries was screened according to the WHO method. Out
of the 357 children in the age group, 300 children (84%) had dental caries
experience as expressed with DMFT index. Only 16% of children were
caries free. Female children had higher mean DMFT score of 3.94
compared with 3.04 for males and 3.45 as a mean DMFT for the overall of
the sample. Care experience index for the children was very low as only
they had a care experience index of 6.7% fluctuates between 7.5% for
males and 5.8% for females. Cost of management, defects in establishing
and applying of school oral health programs, and Israeli occupation's
obstacles, had been identified as some of the factors militating against their
obtaining good oral hygiene. The results of this study recommended to
improve the situation of school oral health programs, and to focus on dental
health education and preventive measures campaigns; fissure sealant,

fluoride application as examples.
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Introduction

Dental caries is an ecological disease in which the diet, the host and
the microbial flora interact over a period of time in such away as to
encourage demineralization of the tooth enamel with resultant caries
formation. It caused by bacterial infection; it is one of the most common
disorders of childhood. It can cause pain, poor sleep and improper eating
habits in children. It can be a contributing factor in failure to thrive where

children have low weight and height for their age.

Dental decay is considered as one of the most common diseases in
the world. Until recently almost everyone had experienced tooth decay in
his life time. However, today many people are caries free and there has
been a 40-60% reduction in the incidence of tooth decay around the

Western World that is due to:

increase in exposure to fluoride in water, tooth paste and mouth

washes.

increase in awareness of population with regular visits to the

dentists.

improved level of oral health care.

changing pattern of sugar consumption (Murry,J.J., 1994).
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Primary prevention is the prevention of the initialize of the disease; it
is the level that seeks to implement programs, procedures or measures to

prevent a dental decay before it actually occurs.

Most developed countries and many non-industrialized countries are
now well below the World Health Organization (WHO) goal of less than
3.0 decayed, missing or filled teeth per 12 year old child (Renson, C.E. 1986).
This is the age of transition from deciduous and mixed dentition to

permanent dental status.

The WHO carried out several surveys to evaluate the prevalence of
tooth decay all over the World using standardized surveys and indices. The
most commonly index was DMFT index, (Hobdell M, et al 2003) which
describes the amount -the prevalence- of dental caries in an individual and
is obtained by calculating the number of Decayed (D), Missing (M) and
filled (F) Teeth. The WHO goal thus indicates that a maximum of three
teeth as a mean may be affected by caries at the age of 12. However, a low
mean caries level such as "3.0" does not exclude a number of individuals
with considerably higher DMFT values in the same population (Global goals

for oral health in year 2000 FDI).

And to assess the delivery of dental services to a certain population,
care experience index had been relied and viewed in conjunction with

DMFT.

Care experience index reflects the restorative care received by those

who have suffered disease.
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In this study we had estimated DMFT mean and care experience
index in Northern West- Bank in order to come out with results and
conclusion to desirable prevalence in children in that particular age,
compared with oral health in other countries in the world so as to help
decision makers in the health sector to set plans and policies to improve

Palestinian oral health.



REVIEW OF LITERATURE



Literature Review

There are several reports in the literature describing the prevalence
of dental caries among different nations in the world. These reports are
considered essential for each country in order to set plans and strategies
that aim to eliminate dental caries, and they can make it easy for scientists
and health organizations to compare prevalence of caries from one country

to another.

Smyth and Caamano (2005) investigated the factors related to the
prevalence of dental caries in 12-year-old schoolchildren, in Galiza
(northwest Spain).They found out that the decayed, missing and filled

permanent teeth DMFT value in the sample was 1.83 (Smyth E, et al 2005).

Da Silva Bastos et al (2005) carried out a study to evaluate the
trends in dental caries prevalence in 12-year-old schoolchildren between
1976 and 2001 in Bauru, Brazil using (DMFT) index. They noticed an
increase in the number of schoolchildren with sound permanent teeth
(DMFT = 0) in urban elementary schools, in more detailing DMFT in 1976
was 9.89 but in 2001 DMFT=1.53. The increase in the number of
schoolchildren with sound permanent teeth (DMFT = 0) suggested that the
dental health policy in Bauru has had a positive effect in children's dental

health, and should therefore be considered for other cities (Dasilva, et al, 2005).

Pitts and Boyles (2006) described the prevalence of Dental caries in

sample of 11-year-old children in Great Britain, they found out that the
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mean DMFT across England was 0.64, across Wales it was 1.09, and

across Scotland values were 1.29 ( Pitts et al., 2006)

Other study conducted in Leon, Nicaragua to determine prevalence
of dental caries in 6-12-year-old schoolchildren, they found out that caries
prevalence in permanent teeth in 12-year-old children was 45%, while

DMFT mean is 1.34 (Herrara et al., 2005).

In 2000 Goel et al conducted a survey among 12-13-year-old
schoolchildren Putter municipality, Karuataka State, India, to assess the
prevalence of dental caries. Results indicated that 59.6% of 12 - 13 year-

old had dental caries (mean DMFT = 1.78 +/- 2.01 S.D.) (Goel et al., 2000).

In 2003 Chaffin et al, described the prevalence of dental caries in a
sample of Hispanic - American migrant worker's children and compare the
results with an earlier Northwest Michigan migrant study to assess if
migrant children who aged 5-13 have benefited from global caries decline,
DMFT 1.1. and fifty percent of the children were caries free in their
permanent dentition, with 17% having DMFT values greater than or equal

to 3.0 (Claffin et al., 2003) .

Yee and MacDonald, in 2002, described and analyzed the caries
experience and the caries prevalence in the permanent dentition of 12-13-
year-old schoolchildren in western and central Nepal, the results came as
follows: the caries prevalence and mean DMFT score of 12 — 13 years old

were 41% and 1.1 (Yee R et al., 2002).
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In Jordan, the prevalence of dental caries in 12-13- year- old students
has been found by DMFT index, the mean DMFT was 2.51 (Albashaireh et
al., 2002). Other study on Kuwaiti schoolchildren, the prevalence of dental
caries for the same age group has been reported to be 2.6 as a DMFT mean.

(Al-Mutawa et al., 2006).

Where as, in the West Bank we just have few data available about
the prevalence of dental caries, these data were only based on reports of the
Ministry of Health, one of the most important thing we can resort to in this
case is the comparison done of the DMFT scores for 12-year-old children
in the years (1997-2001-2003/04), and the results were ranged from 1.35 in
1997, 2.17 in 2001 and 1.49 in 2003/04 (MOH-PHIC).



AIM OF THE STUDY
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Aim of Study

This study had assessed the prevalence of dental caries in permanent
dentition in a group of 12 - year - old children of northern West-Bank in
Palestine, for the sake of evaluating dental health status, so it gives us a
clear idea about the oral health status of the West Bank's children in
general. In addition to finding out whether these results fit with WHO

criteria.

It also helps decision — makers to improve the situation of oral health
through studying the undesired reasons and to maneuver to improve or treat

them.



MATERIALS AND METHODS
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Materials

1- Sample

To determine the sample size needed, we have determined the
population size (the number of 6™ grade pupils in the northern governorates
of the West Bank) depending on the reports of Ministry of Education 2007
which shown in the following table:

Table (1): Distribution of Population

Nablus 3445 3444 6889
Tulkarm 1824 1739 3563
Jenin 1730 1781 3511
Qabatia 1835 1719 3554
Qalqgilia 1252 1110 2362
Salfeet 851 826 1677
Total 10937 10619 21556

Table (1) shows the number of the pupils in 6th grade in the northern

governorates of the West Bank

If we choose 95% as a confidence level and 4 as confidence interval,

we find out that the sample size needed is 584.

I had suggested espousing 350 pupils as a sample size, because the
calculated sample (584 subjects) is a large and costly one, and also, many
published studies used approximately 350 subjects as a sample size for

similar population size.
The schools were chosen using a proportionate sampling method.

The required is 350 student of both sexes, and they should be divided

on the six governorates according to the study, thus, choosing 6" grade
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students from each governorate must be equal to their total, example,
Nablus governorate students are 6889, and the total number of the northern
governorates' students is 21556. So, by dividing Nablus students by the
aggregate total we find that 6889 /21556 = 32%. consequently, we have to
choose 32% of the targeted 350 students from Nablus for the sample.
Consequently, 0.32 X 350 = 112 students

The following table (table2) shows this percentage and the number
of students required for the study from each governorate.

Table(2): The wanted percentage of pupils and wanted sample size in each
governorate

Governorate | Percentage of pupils Wanted sample size

Nablus 32% 112
Tulkarm 16.5% 58
Jenin 16.2% 57
Qabatia 16.5% 58
Qalgilia 10.8% 37
Salfeet 8% 28

Total 100% 350

Table (2) shows the wanted percentage pupils and wanted sample

size for each governorate.

Visit permissions and coordination to visit the schools in those
governorates were made by The Arab American University, Faculty of
Dentistry and Education Directorates in Qabatia and Jenin. As for other
governorates, coordination was also made with Education directors,

headmasters and supervisors .
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2- Inclusion of criteria:

e Full eruption of permanent dentition in both arches through the first

permanent molar.

e No previous history of receiving any specific organized preventive

treatment.
3- Methods

a. Study design:

Prevalence survey of a representative sample of 12-year-old children

examined according to DMFT index survey methods.
b. Case history:
I.  Case history had been taken for each subject including:
- Personal history (name, age, gender, height, weight, and address).

- Medical history (medical conditions, hospitalization, allergies and

adverse reactions).

-Dental history (routine dental care, episodic dental care, and

symptomatic dental care).

Then the collected data had been registered in diagnostic chart for
each subject after the executing of the intra-oral examination on the teeth
of subjects that were not brushed or professionally cleaned prior the

examination. No radiographic examinations were performed. Diagnosis of
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caries was based on the detection of carious lesion at the cavitations stage,
in accordance with criteria recommended by the WHO (World Health
Organization 1997), and documented using decayed (D), missing (M), and
filled (F) teeth (T) index. Caries diagnosis was based on visual- tactile
criteria using sterile dental mirror and portable torch, in addition to probing

by using a sterile dental explorer.

The questionnaire and the examination charts we had used in the

study are shown in appendices A, B, and C.

The examples of filled sheets are shown in appendix D. And the
pictures show the dental decay, tooth missing and tooth filling are shown in

appendix E.

II. WHO Oral Health Assessment forms had been used.

c. Clinical examinations:

Examinations had been carried out through visits to schools. By
using plain mirrors, blunt dental explorers (0.6-0.7 mm in diameter) and
portable torches as an illumination source, while the subjects were seated
down in a chair inside the classroom in a supine position to perform the

examination by only one special trained dentist (Dr.Baraa Sabha).

d. Prevalence Index:

It is the simplest index used for measuring dental caries. It describes

whether the disease is present or absent.
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The prevalence rate = Number of all cases affected with caries /

Total population.

e. DMFT Index:

L.

IL.

I1I.

IV.

Is a general indicator of dental health status of the population
particularly among children and is considered as the most reliable

index.

DMFT (Decayed, Missing, and Filled Teeth) Index had been used

to measure the prevalence of caries activity. (Klien et al., 1938).

For the DMFT index, teeth that had been extracted for orthodontic
purposes, or those that were missing due to trauma or congenitally
absent, were excluded from the data processing and therefore did
not contribute to the final score. Missing teeth were counted only if

there was no doubt that tooth loss was due to caries.

The collected data had been registered in diagnostic chart for each

subject.

f. Care Experience Index:

(FT/DMFT) x 100/100 assesses the delivery of dental services to

certain population ; FT: it i1s the number of filled teeth divided by the

number of examined students.
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g. Statistical Method:

V. Pilot testing had been performed.

VI. Descriptive statistics: frequencies, means and standard deviations.

VII. Statistical assessment and figures had been carried out using

SPSS program version 15.



RESULTS
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Results

The schools had been visited in the six governorates were chosen
randomly and the pupils were chosen randomly too. The distribution of the
pupils and the names of these schools are shown in the following table

Table(3): Names of schools and the distribution of pupils according to the
governorates

governorate Name of school males | females | total

Tulkarm - Balaa Basic Boys School 31 - 59
- Zanopia Basic Girls School - 12
- UNRWA Basic Girls School (Noor - 16
Shams)

Nablus - UNRWA Basic Boys school (Askar) 25 - 110
- UNRWA Basic Girls school (Balata) - 25
- Bet Imreen Basic Boys school 20 -
- Bet Imreen Basic Girls school - 20
- Nagi Sabha Private school 20 }

Jenin - Alyamoon Basic Boys school 20 - 63
- Alyamoon Basic Girls school - 15
- Alriyad Co- education Private school 19 9

Qabatia - Qabatia Basic Girls school - 25 60
- Mislya Basic Girls school - 15
- Mislya Basic Boys school 20 -

Qalgqilia - Imatain Basic Boys school 20 - 35
- Azzon Basic Girls school - 15

Salfeet - Der Istia Basic Boys school 20 - 30
- Der Istia Basic Girls school - 10

Total 195 162 357

Table (3) shows the names of schools and the distribution of the

pupils according to the governorates.

Sample distribution according to sex:

Through a random sample taken from the Northern-West Bank

schools, table (4) & figure (1) show that, the size of the whole sample was
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(357) pupils: whereas the number of males is (195) equal to (54.6%) of the
sample, while females are (162) = (45.4%) of the mentioned sample.

Table (4): Sample Distribution According to Gender

Gender Frequency Percent
Male 195 54.6 %

Female 162 45.4 %
Total 357 100 %

Table (4) shows that the number of males were 195, whereas it was

162 females of the whole size of the sample.

Gender

162
45.4%

195
54.6%

O Male
B Fmale

Figure (1): Distribution of Sample according to sex

Figure (1) shows the distribution of the males & females in the sample.
Decay (DT index):

This index gives us apparent idea about the prevalence of dental
decay. Table (5) showed that (290) pupils out of (357) = (81.2%) of the
overall sample complain of dental decay in one or more of their teeth at the

cavitations stage.
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Table (5): Sample's Prevalence of Decayed Teeth

Decay Frequency Percent
Non-decayed Teeth (pupil) 67 18.8 %
Decayed Teeth (pupil) 290 81.2 %
Total (pupil) 357 100 %

Table (5) shows that 67 pupils 18.8% of the sample, do not suffer
from decay at the cavitations stage, whereas 290 of them 81.2%, had it in

one or more of their teeth.

While (67) pupils (18.8%) of the same sample, are not suffering of
dental decay at the cavitations stage, as appears obvious in figure (2). But
if we figure out DT mean, we will find out that the number of decayed
teeth in the whole sample (the 357 pupils had been examined) was (1114),
and in order to calculate DT mean through this equation, divided by the
overall sample size (357 pupils), the outcome of the DT mean will be equal
to 3.12 (Standard deviation = 2.62), this means Decayed Teeth (DT mean =
3.12) with (95% CI=2.85-3.39).

300+

250

200

150 -

100 -

50 -

non decayed teeth decayed teeth

Figure (2): Prevalence of Decayed Teeth



22
Figure (2) shows the differences between the number of pupils with

non-decayed and decayed teeth

Missing (MT index):

The second variant, which is abbreviated as MT that means Missing
Teeth, shows that the number of the pupils, who suffer from missing 1 or
more of their teeth due to caries, is (23), this represents (6.4%) of the
overall sample size, while the number of the pupils who did not lose any
one of their permanent teeth due to caries was (334), this represents
(93.6%), this is clearly appears in table (6).

Table (6): Sample's Prevalence of Missing Teeth

Missing Frequency Percent
Non-Missing Teeth (Pupils) 334 93.6 %

Missing Teeth (Pupils) 23 6.4 %
Total 357 100 %

Table (6) shows that 334 of the children = 93.6% of the sample, did
not lose any of their permanent teeth, whereas 23 = 6.4% of them lost one

or more of their teeth.

It also appears from this result that the prevalence of missing teeth in
permanent dentition stage due to caries is 6.4%. Since the number of the
missing teeth in the sample as a whole is merely 39 teeth, this mean (MT =
0.11) with (95% CI=0.06-0.16). Thus, the percent of those who resort to
the undesirable teeth extraction are very small if compared with those who

suffer from decayed teeth, as shown in figure (3):
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334
93.6%

350

300

250

200 -

150

100
23

50

]

O,

present teeth missing teeth

Figure (3): Prevalence of Missing Teeth

Figure (3) shows the difference between the pupils with missing &

non-missing teeth

Fillings (FT index):

Through the study and by looking at table (7), it was found that a tooth
or more were filled in the mouths of (39) pupils out of (375), this represents
10.9% of the sample. This also means that the percent of the prevalence of
dental fillings is 10.9%, which means that 10.9% of the targeted age group
was subjected to dental fillings. Figure (4) shows the differences between
those who didn't fill any of their teeth and those who treated their decayed
teeth by filling. But if we look at the result as arithmetical average, we will
find out that the number of the filled teeth in the sample as a whole was
(83), thus FT mean = 0.23 (standard deviation = 0.84) and (95% CI=0.15-
0.32). This indicates that the average of those who resort to treat their
decayed teeth by filling is small if compared with the prevalence of dental

decay as shown in table (5).
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Table (7): Sample's Prevalence of Filled Teeth

Tooth fillings Frequency Percent
Pupils with unfilled teeth 318 89.1 %
Pupils with filled teeth 39 10.9 %
Total 357 100 %

Table (7) shows that 318 of the children = 89.1% of the sample, did
not fill any of their teeth, whereas 39 = 10.9% of them, have filled 1 or

more of their teeth.

318

350

300+

250

200+

150

100

50

unfilled teeth filled teeth

Figure (4): Prevalence of Filled Teeth
Figure (4) shows the percent of the pupils with filled & unfilled teeth
of the targeted sample.

DMFT index:

This index is the most essential and is the pivotal point of this study,
as it among other things includes D: Decayed, M: Missing and F: Filled T:

Teeth in permanent dentition. Through the results of this index, we can
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answer the basic question about the percent of the prevalence of dental

caries and the mean of DMFT for the targeted age group.

Having a look at table (8), we could see that the number of pupils
who suffer from Decayed, Missing and Filled Teeth reached (300) out of
(357) pupils, this represents (84%) of the pupils, in return for (16%)=(57)
pupils merely, who have sound teeth, as figure (5) shows.

Table (8): Sample's prevalence of DMFT

DMFT Frequency Percent
Pupils with complete sound teeth 57 16%
Pupils with DMF teeth 300 84 %
Total (pupil) 357 100 %

Table (8) above shows that only 57 pupils have sound teeth, they
don't suffer from DMFT, those pupils represent 16% of the sample, while

the rest of the 300 pupils, who represent 84% of the sample, have DMFT.

300
250
200
150
100
<
| 57
%
0,
Sound Teeth D,M,F Teeth

Figure (5): Prevalence of DMFT
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Figure (5) shows the difference between the number of pupils with

sound teeth and DMF Teeth

Thus, the prevalence of dental caries in permanent dentition for 12-
year-old school children in Northern-West Bank is 84%. It means 84% of
those children had dental caries experience as expressed with DMFT index.
As for, DMFT mean, it reached up to 3.45 (95% CI=3.17-3.74), this result
had been obtained by collecting decayed, missing and filled teeth
(1114+39+83=1236) divided by the overall sample size (357) through this
equation (1236/357=3.45), this value is higher than the rate of the WHO's
global goal (DMFT mean< 3).

With additional details and with the assistance of table (9) and figure
(6), we can say that 57 pupils had complete sound teeth, of whom 37 males
and 20 females. While the number of pupils who have range 1 < DMFT
< 3 was: 125 pupils, of whom 76 males and 49 females. The number of
pupils, who have DMFT > 3 was: 175, of whom 82 male and 93 female.
This percent is high if compared with the goals of (WHO).

Table (9): Distribution of the DMFT According to Sex & WHO Criteria

Gender | DMF=0 | 1<DMF<3 DMF >3 Total
Male 37 76 82 195

Female 20 49 93 162
Total 57 125 175 357

The above table shows that 57 pupils had complete sound teeth, of
whom 37 males and 20 females, while DMFT in 125 pupils averaged
between 1 — 3, of whom 76 males and 49 females, and 175 pupils had

DMEFT > 3, of whom 82 males and 93 females.
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DMF =0 1=DMF =3 DMF >3 = Male

Figure (6): Distribution of the DMFT mean According to Sex & WHO
Criteria

Figure (6) shows the distribution of DMFT between males and
females, and the way of distribution.

In the combination of DMFT, DT, MT and FT results came as follows:

- DT is the major contributor to the DMFT scores, while MT is the
smallest one. This is true in both sexes, as shown in table (10). As

for FT, it is very small if compared with DT.

- Females had dental caries experience more than males in permanent

dentition for 12-year-old schoolchildren.

- The biggest percentage of children are those DMFT > 3, and the

lowest percentage is DMFT = 0.0 This is true in both sexes.
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Table (10): The means of all Variations

Gender Decay Missing Filled DMF
Male Mean 2.73 0.09 0.23 3.05
N 195 195 195 195
Female Mean 3.59 0.14 0.23 3.94
N 162 162 162 162
Total Mean 3.12 0.11 0.23 3.45
N 357 357 357 357

Table (10) shows the differences among the arithmetical average

between males & females in all variations mentioned before.

Care Experience Index: (FT / DMFT) x 100/ 100

Best presented, when compared with original DMFT mean, as shown

in figure (7).

4 N
Comparison between DMFT & Care experience index

B DMFT

O Care experience
index(FT/DMFT)*100%

J

Figure (7): Comparison between DMFT & Care experience index
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Figure (7) shows a comparison between DMFT & Care Experience

Index

Care experience index is more in males than in females, see table
(11). It demonstrates a poor pattern of oral hygiene, and presents small
percentages from DMFT values. Males had a care experience index of
7.5% and females scored 5.8%, with an average of 6.7% for both sexes.

Table (11): The Variations of Care Experience Index

Gender Care experience index = (FT/DMFT)*100%
Male 7.5%

Female 5.8%
Total 6.7%

Table (11) shows the differences between the variation of Care

Experience Index between the males & females.

Distribution of the study sample according to the variation of Gender

& residency area (cities, rural areas, refugee camps):

The sample study includes most of northern Palestinian cities,
villages, and refugee camps, the boys were distributed among these areas as
appears in the table (12) below

Table (12): Distribution of the sample according to residency and sex of
the examined pupils

Residential .
cities rural areas camps
rea total
Gender
Male 39 131 25 195
Female 46 75 41 162
Total 85 206 66 357
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The above table shows that the number of school-pupils of the cities
in the sample was 85, of whom 39 boys and 64 girls, while school-pupils of
the villages was 206 of whom 131 boys and 75 girls, but school-pupils of

the refugee camps was 66, of whom 25 boys and 51 girls.

The following figure (8) shows these distributions as for the
variation of residency and sex. The highest percent (57.7%) of examined
students was among Basic School Students living in villages, then cities

(23.8%), and finally UNRWA's students, where it was the lowest (18.5%).

250
200
150
100
50
0- > m female
cities rural areas camps
O male

Figure (8): distribution of sample study according to residency and sex
The figure (8) shows that 85 pupils had been examined in the cities,
39 of them were males and 46 of them were females. 206 pupils had been
examined in the rural areas, the males were 131 and females were 75.
While 66 pupils had been examined in the camps, 25 of them were males

and 41 were females.
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Distribution of DT, MT, FT, and DMFT according to residency area:

The following tables show how variations of study were distributed

(DT, MT, FT, and DMFT) according to residency.

The following table (13) shows that 68 out of 85 examined students
in cities' schools were suffering from dental decay, that means the percent
of pupils were suffering from dental decay among cities schools for
children aged 12 years was 80%, in return for 20% of them didn’t suffer

from dental decay.

But the percent of pupils with decayed teeth among villages' schools
was 82%, which means 169 out of 206 examined-students at the schools of

northern West Bank's villages were suffering from dental decay.

As for the percent of pupils were suffering from decayed teeth
among the mentioned camps, was 80%, whereas 53 out of 66 examined
students of UNRWA's schools were suffering from dental decay. Thus, we
found that variation of prevalence of dental decay among students of cities,
villages and refugee camps was nearly the same.

Table (13): Distribution of pupils with decayed teeth according to
residency

Residency area | Non-decayed teeth Decayed teeth Total
(pupils) (pupils)
Cities 17 68 85
rural areas 37 169 206
Camps 13 53 66
Total 67 290 357
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Regarding the missing teeth, by table (14) below, we can see that
prevalence of missing teeth due to caries among the mentioned cities
schools' students aged 12 was 8.2%, where 7 out of 85 students suffered
from missing teeth, but it was 5.3% among villages schools' students of the

same age, where 11 out of 206 students were suffering from missing teeth.

However, the percent was 7.6% among students of UNRWA
schools, only 5 out of 66 examined students from northern West Bank were
suffering from missing teeth.

Table (14): Distribution of missing teeth pupils according to residency

Residency area | Complete present missing teeth Total
teeth (pupils) (pupils)
Cities 78 7 85
rural areas 195 11 206
Camps 61 5 66
Total 334 23 357

As for the filled teeth, the prevalence of teeth filling was the highest
(14.1%) among examined cities schools' students, where 12 out of 85
students had filled one or more of their teeth, followed by villages schools'
students (10.2%), and finally (9.1%) was among refugee camps' students,
where 6 out of 66 students of these camps for the same age had filled one
or more of their teeth, as shown in table (15).

Table (15): Distribution of pupils with filled teeth according to residency

Residency area unfilled teeth filled teeth Total
(pupils) (pupils)
Cities 73 12 85
rural areas 185 21 206
Camps 60 6 66
Total 318 39 357
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In fact, table (16) while is the most important as it shows the number
of pupils who suffered from decayed, missing and filled teeth among the
12-year-old students of cities, villages and refugee camps in the northern
West Bank. We noticed that 72 out 85 students had experienced dental
caries; therefore, the prevalence of dental caries in cities' schools was

84.7%.

In villages, this percent was 85%, this means 175 out of 206 had
experienced dental caries, but in UNRWA schools, the percent was 80.3%,
whereas 53 out of 66 students were suffering from decayed, missing or

filled teeth.

By having a look at the previous results, we can say that the
prevalence of dental caries in permanent dentition for 12-year-old
schoolchildren was nearly the same in the all mentioned residency areas
(cities, rural areas and camps).

Table (16): Distribution of DMF variation according to residency

Residency area | Complete sound D,M,F teeth Total
teeth (pupils) (pupils)
cities 13 72 85
rural areas 31 175 206
camps 13 53 66
Total 57 300 357

Means of (DT, MT, FT and DMFT)

The following tables show the means and standard deviations of the

mentioned variations according to residency:
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Table (17) explains the difference between DT means among

students of cities, villages and refugee camps. We noticed that DT mean for
students in cities was 3.21, villages 3.12 and it was 3.02 in refugee camps

Table (17): the means and standard deviations for decayed teeth according

to residency area

Residency area Number of mean Standard
examined pupils deviation
cities 85 3.21 2.75
rural areas 206 3.12 2.68
camps 66 3.02 2.26
Total 357 3.12 2.62

As a result, no tangible differences seen in DT means among the

three targeted areas.

In addition, MT means for the students of cities, villages and refugee
camps were very close, too. Table (18) explains that DT mean for the
students of cities was 0.13, villages students was 0.10 and it was 0.12 for
refugee camps' students.. DT mean was 0.11 for the three targeted areas.

Table (18): the means and standard deviations for Missing teeth according
to residency area

Residency area Number of Mean Standard
examined pupils deviation
cities 85 0.13 0.53
rural areas 206 0.10 0.51
camps 66 0.12 0.48
Total 357 0.11 0.51

Table (19) explains the differences in FT means among students of
the mentioned cities, villages and refugee camps. For cities students, it was

0.38, villages students 0.21 and 0.11 for refugee camp students. It was the
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highest among cities students, then villages' students and then refugee
camps' students.

Table (19): the means and standard deviations for filled teeth according to
residency

Residency area Number of mean Standard
examined pupils deviation
cities 85 0.38 1.23
rural areas 206 0.21 0.74
camps 66 0.11 0.36
Total 357 0.23 0.84

Looking at DMFT means, we can see that DMFT mean was nearly
the same among cities, villages and refugee camps. It was 3.72 to students
of cities, 3.41 for villages students and 3.24 for students of refugee camps
(UNRWA schools), as table (20) shows:

Table (20): The means and standard deviations of DMFT according to

residency area

Residency area Number of Mean Standard
examined pupils deviation
cities 85 3.72 2.83
Rural areas 206 3.41 2.80
camps 66 3.24 2.35
Total 357 3.45 2.73

As a consequence, the mean of DMFT doesn't significantly differ

among students of cities, villages and refugee camps.

At a time when we examined the Null Hypothesis for the previous

variations, we have reached to the following results:

- The mean of tooth decay variation was the same for the students of

cities, villages and refugee camps.
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- The mean of missing teeth variation was the same for the students of

cities, villages and refugee camps.

- The mean of teeth filling variation was the same for the students of

cities, villages and refugee camps.

- The mean of DMFT variation was the same for the students of cities,

villages and refugee camps.

Consequently, we have reached to the point that prevalence of dental
caries among children aged 12 years in the northern West Bank was almost

the same at all residential areas whether cities, villages or refugee camps.

Although, the large number of the sample was from the villages, and
it was the smallest among refugee camps' students, nevertheless the result

of the study was not affected.
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Discussion

This sample study was conducted in several schools at six
governorates in Northern West Bank, on 6™ grade pupils, who are 12-year
old. The aim of the study is to evaluate dental health status, so it gives us a
clear idea about the dental health status of the West Bank's children in
general. It also helps decision-makers to improve the situation of oral
health through studying the undesired reasons and to maneuver to improve

or treat them.

This study was also designed to test a hypothesis that the prevalence
of dental caries among Palestinian schoolchildren is higher than 3.0 as a
DMFT mean, which is the global goal of (WHO). And it is designed to test
if DMFT mean in West-Bank is higher than DMFT mean in other

countries, especially these around us.

However, the mean DMFT index for 12-year-old Palestinian
schoolchildren is 3.45 (95% CI = 3.17 — 3.74), and 84% (95% CI = 81% -
88%) of the children had a dental caries experience. These values are
higher than the mean DMFT for 12-year-old schoolchildren accepted by
the (WHO) that must be less or equal to 3.0. It is also bigger than many

other countries.

In many countries, such as, industrialized countries e.g. Great
Britain, it was found that the mean DMFT across England was (0.64). In

Wales it was 1.09, and in Scotland it was (1.29) ( Pitts et al., 2006). In other
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study conducted in Italy, it was (1.1) (Gampus et al., 2006). Also in South
Africa as a developing country DMFT mean for similar age was 1.1 (Van

Wyk et al., 2004).

With regard to the neighboring countries such as Jordan, DMFT
index for the same age was 2.51 (Albashaireh et al., 2002), while in Kuwaiti
schoolchildren it was 2.6 (Al-Mutawa et al., 2006). and finally in Syria, DMFT
mean fluctuated between (1.4 — 2.5) for the same ages in 2004 (Beiruti, N.
2004). But in Israel the mean DMFT was 1.66 (Zusman et al., 2005). These
results show that DMFT mean in Palestine is higher than the standard
value of (WHO), that must not exceed 3.0 , at the same time it is high if

compared with neighboring and many other countries .

Furthermore, (WHO)'s Oral Health Data Bank in 1980, release
DMEFT values at age 12-year for 107 of 173 countries. Of these, 51% had
3.0 DMFT or less, while the remaining 49% had higher values. In the year
2000, Data were available for 184 countries as recorded in the WHO Oral
Health Country / Area Profile; of these, 68% had less than three DMFT

(Oral Health Survey).

In this study, we found that only 16% of 12-year -old schoolchildren
had DMFT = 0, while its higher in other countries, for example, England &
Wales, as industrialized countries 68.7% of the 12-year-old schoolchildren
were caries free; while in Scotland the percentage was 52.9% ( Pitts et al.,
2006). As for Nigeria, as a developing country, it was found that 85% of

12-year old schoolchildren were caries free (Obafunke et al., 2005). In return
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for 27.1% of the pupils In Jordan was caries free (Albashaireh et al., 2002), and

in Kuwait it is 26.4% (Al-Mutawa et al., 2006).

It seems that the prevalence of dental caries in permanent dentition
for 12-year- old school children in Northern West-Bank is higher than

many other countries.

Care experience Index in this study ranged from; 5.8% in females, in
return for 7.5% in males, with a 6.7% as a mean value. These results could
be considered very low when compared with the United Kingdom, UK,
BASCD survey values. UK care Index mean was 12% in 1995/96 then

improved to 55% in 2002 / 2003 BASCD survey results (Pitts NB et al., 2002).

Care Experience Index reflects the restorative care received by those
who have suffered disease; it therefore has to be viewed in conjunction
with DMFT. These results are of great interest in studying the provision of

dental services to the age group under study.

The main reasons for the undesired rise in the rate of caries, which
exceeded the standard value 3.0, plus the low of (FT mean) and the Care
Experience Index are: the low level of Oral Health Care, resulting from the
defects of establishing "School Oral Health Programs" and reasonable

methods to apply them.

At the very beginning, the Ministry of Health and the Ministry of
Education should hold the responsibility for that, as they did not cooperate

or coordinate their efforts to prepare these programs. Furthermore, many
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factors had hindered implementing these programs comprehensively,

among of which:

- Lack of possibilities and financing of these programs, in addition to

shortage of dental materials.

- Difficult access of the workers in these programs to the targeted
areas, especially remote rural areas, due to the Israeli occupation
complicated measures between the Palestinian governorates, such as,
military checkpoints, roadblocks, curfews and the apartheid

separation wall, which separate rural areas from main cities.

Based on the real life experiences of Medecins du Monde medical
staff and their partners in their workplaces, difficulties for the population in
gaining access to medical organizations, restrictions imposed on access to
the patients by medical personnel, and failure to protect the medical
services (medical personnel, health care vehicles and hospital facilities)
were some of the obstacles that faced health services and public health

workers in Palestinian occupied territories (Medicins du monde 2003).

Disorder taking place in the schools because of the frequent strikes,
along with other events that prevent students from attending classes

regularly, hinder applying those programs on them.

Scarcity of up-to-date equipments due to the complicated measures
of the Israeli occupation forces on the crossing points, and the lack

of financial support.
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A decrease in the quality and quantity of educational lectures, and the

low focus on dental health education.

Insufficient preventive measures campaigns; fissure sealant and topical

fluoride application as examples.

A few number of dentists involved in these programs, so we noticed
that, dentists who visit schools have to leave the MOH clinics to follow

up the schools oral health programs.

When dentists refer diseased pupils to MOH's dental clinics, many of
them could not reach their destination as of the complicated measures

on the Israeli occupation's obstacles.

MOH's dental clinics working hours commence from 08:00 am to 02:00

pm, where pupils are at school.

Insufficient dental clinics operated by MOH that offer free of charge

treatment.

Inadequate services are provided in those clinics; very little dental

specialties are offered.

The current economic situation, and the high cost of dental treatment, as
well as the absence of a comprehensive Dental Health Insurance

System are not less important than what we mentioned above.



CONCLUSION
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Conclusion

In conclusion, dental health services should focus primarily on the
prevention of dental caries since the cost of management may be out of the

reach of many, who may be affected in the West Bank.

The role of primary health care workers should not be
underestimated as they can perform primary prevention programs among
school children in the form of oral health education with emphasis on
snacking habits of schoolchildren and regular visits to the dentists. Use of
fluorides especially in toothpastes has been documented with much benefit
in caries prevention (Stamm 1993) (Adyatmaka 1998), and therefore, its use in

caries prevention should be carried out on those children.
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Recommendations

During the founding of School Oral Health Program, planners should
benefit from the foreign and domestic experiences, such as the

Palestinian Dental schools.

Obvious and up-to-date strategies and policies to facilitate this

process should be developed.

Effective channels of communication should be established between
the ministries of health and education, local health and education

authorities, schools, communities, teachers and pupils.

Phone calls and scheduling meetings with similar health programs

should be done, to share experience and results.

Available funding should be directed towards these programs,
especially preventive more than curative ones; fissure sealants,
fluoride mouth rinses and improving existing screening programs
would be very beneficial. Focusing on dental health awareness
campaigns, lectures, handouts ...etc, as prevention is better than

treatment.
Staff orientation and adequate training should be conducted.

More incentives should be offered for dentists that work in public

clinics, especially in remote rural areas.

Mobile Dental Clinics could help in reaching rural areas that lack

dental services.
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Appendix A: Oral Health survey questionnaire

Oral IHealth Survey
Questionnaire

Name: Age: Sex:
Height: Weight: . Place of Birth:

* Tick the Correct Answer:
L. Do you brush your teeth daily?
Yies: No:
il'yes, how many times do you brush your teetls daily?

2. When do you brush your teeth?
- Alter walkingup — - Before sleeping
-Alterbreakfast ___ - Alter dinner

-Aller launch

3. How long does the brushing last?

15 seconds 00 seconds "
30 seconds more than | minule

4. Do you use toothpaste with brush?
Rarely Usually Always

5. Do you use others except toothpasle and brush for cleaning your teeth?
(e.g.: Miswak, waler and salt,...)
Yes No

6. Who taught you how (o use a toothbrush?
Your family Teacher’s school by yourself

. Does your gum bleed when using a toothbrush or eating a hard fruit?
Yes No

8. Does your gum swallow?
Yes No

9. Do the food particles pack between your teeth?
Yes No
I[yes, how do you remove them?

10. Have you ever had in{lamed gum?
Yes No

If yes, when was the last time (month, year)?
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1 1.1 you had in{lamed gum, did you teat i?
Yes No
how? L

12. Do you feel dyspriea when you breathie [rom your nose or menth?
Yes Mo

13. Have you ever been lold that you snceze when you are asleep?
Yes No

14. Do you clench on your teeth, or do you have Biuxism?

Yes No
15. Do your brothers or sisters complain from their gum?
Yes No
16.Do you feel you have halitosis? Are you lold that?
oo No :
17. Did you visit a denlist?
YES No
When?
A- last month B- Last 6 months

C-Last year D- more than year azo

1 8. Why did you do that (visiting your dentist)?

Checkingup Toothach
Gum bleeding or pain Tooth extraction
Others

19. How do you feel in your general health?

Good Fair
Bad ,
20. Do you use preventive measures other than tooth brushing?
Yes No
Ifyes: A- Fluoride Gel Application ___ B- Dental floss

C- Water {uoridation ~ D-Fissure Seaants s
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Appendix B: Oral Health survey questionnaire translated to Arabic

Al Al Jlad B A ASN LSS Al Al ) gal) B laiid
L gl) Lol Aaaly

soial) s el s
;BA‘}’}X\ Q\SA ;ijl\ ;d}LJ\

4;,3;..4“ M\AY\ LAQ BJL&\ @A

jﬂhd.ﬂ_m\gu)s.\afesﬁ e:ué\.ﬂa\)“«_uls 1)

felilind 3,8 e -2

_______________ asill Jd - e ) (e LS ey
———————— Ll doa g J gl 2my - e sl A g J U ey -
_____________ c\J’J‘ djL\.\ RE X

edahu\uu)sqd)mg_\a}l\wes -3

Sebilin Caplait) (5 jad o) s ol Al Cpalas adding Ja -5
N TR L& sl Cld\tacbd\ Jslsa d\.m)

?mul\d\}d\dljl_umj\um‘i\eu)slda\mlmmﬂ\‘;w}wﬁﬁﬂdﬁ, -7
Y- and -

J\)mhdaﬂe‘)jujcd.mdh -8
Y - PERIS

il u.u%unk‘}” LWL jpastida -9

Y- o
....................................................... PRIV AT e Ay CuilsS 1))
J Y LS and Al |

Y- and -
(Aan 7 yed) 3 e JAT il i and LAY culS 1)




:\A..\.AA ;\‘)g.d

56
Sleiallany Cucd Jgb *ans dla Yl culS 13) - 1
Y- pn -
0L -

felad ol il (ya (udifi Ladie (S (Gauas yaidii b -12
Y- pxi -

Y. oxi

.............................. pxi SO e (e Slad 5l il e SEda 214

%y (JSUie il i i3] 530 s -15
Y- axi -

fellyy aal @yl s e Ja Gaill dgy S Aal) el ol aZi da 216
Y- pxi -

oY) Canda <y 5 G 8 <17
Y- pxi -

i) (34 ALYl A 5 culld aasias da 20

Y- and -
o aY) IS 1y




57

Appendix C: Caries recording form

Dental status/Caries Recording Form
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Appendix D: filled questionnaire and filled caries recording form

Oral Health Survey
Questionnaire

Name: __fJ/ >~ Agell oo 2 - | ey hgr-ﬁ
Height:_ = 1y 3 Weight: __ys Ry . Place of Birth: SV

* Tick the Correct Answer:
L. Do you brush your teeth daily?
Yes: No: o=
il yes, how many times do you brush your teeth daily?

—_—

2. When do you brush your teeth?
- After walkingup — -Before sleeping "~
-Alterbreakfast __ - Alter dinner _
-Aller launch

(8]

How long does the brushing last?
15 seconds
30 seconds

00seconds
Vot mare than | minute o

4. Do you use toothpaste wilh brush?
Rarely Usually Always g

5. Do you use others except loothpaste and brush [or cleaning your teeth?
(e.g.: Miswak, waler and salt, .. 4]
Yes No ——

6. Who taught you how o use a toothbrush?
Your family .~ Teacher’s school by yourself

7. Does your gum bleed when using a toothbrush or eating a hard fruit?
Yes No =

8. Does your gum swallow?

Yes No 277
9. Do the food particles pack between your teeth?
des = No

[[yes, how do you remove them?

10. Have you ever had inflamed gum?

Yes No T

If yes, when was the last ime (month, year)?
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| 1. 1f you had inflamed gum, did you leat it?
Yes No
how?

12. Do you feel dyspnea when you breathe from your hose or imenth?

Yes Mo .
13. Have you ever been lold that you snceze when you are asleep?
Yes No ~

{4. Do you clench on your teeth, or do you have Biuxism?
¥es No jpe

15. Do your brothers or sisters complain from their gum?

Yes _ No i

16. Do you feel you have halitosis? Are you told that?
Yes No ~

17.Did you visit a dentist?

Yes No e

When?

A- last month B- Last 6 months _
C-Lastyear D- more than year ago

———

18. Why did you do that (visiting your dentist)?

Checkingup Toothach
Gum bleeding or pain Tooth extraction
Others

19. How do you feel in your general health?
Good _— Fair
Bad ‘
20. Do you use preventive measures other than tooth brushing?
Yes No
If yes: A- Fluoride Gel Application

_ B-Dental floss
C- Water (luoridation  D-Fissure Seaants
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Appendix E: pictures of dental decay, tooth missing and tooth filling

Tooth filling
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