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Abstract
Aims: To determine the prevalence, and severity of dental caries in school children of Tafeleh Governorate –South of Jordan aged 
6-11 years and to evaluate the oral hygiene habits among them as a part of National Woman’s Health Care Center Survey. 
Methods: A cross-sectional census was conducted on 999 public school students aged 6-11 years (mixed dentition stage) living in 3 
different parts of Tafeleh Governorate. All students were examined for Decay-Extracted–Fillings for deciduous teeth (deft) Decay-
Missing–Fillings (DMFT) for permanent teeth, information about oral hygiene habits was recorded.
Results: Caries prevalence was 70.6% and 28% for deciduous and permanent teeth respectively with a mean deft and DMFT 3.2 and 
0.2. 34.3% of the examined students never brushed their teeth.
Conclusions: The results indicated that more than 50% of examined students in this age group have caries in their teeth with deft, 
DMFT 3.2 and 0.2 respectively. It is important for those school children to be closely assessed in order to provide dental care, 
enhance dental awareness and to allow different preventive measures to be implemented.
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Introduction
The development of cavities in the teeth of children represents 
a significant burden in both human and financial terms. The 
oral pain and infection associated with dental caries can 
result in lost sleep, poor growth, behavioral problems and 
poor learning [1,2]. Dental problems may also undermine a 
child’s self-esteem and interfere with communication and 
socialization [3,4].

Dental caries is a preventable infectious disease and is the 
most common chronic disease of childhood [1]. Minimizing 
the risk of dental caries among children can be accomplished 
in large part by maintaining good oral health starting at an 
early age (such as brushing teeth and having healthy dietary 
habits), using proven preventive techniques (such as topical 
fluoride treatments) and ensuring access to fluoridated water 
[5,6].

According to the World Health Organization (WHO), oral 
health is integral to general health and essential for well-being 
[4]. Surveillance of oral health on community level thus has to 
be done at regular intervals.

One of the tasks of the Jordanian National Woman’s Health 
Care Center is to assess the health status and needs of the 
underprivileged communities throughout Jordan by collection 
and interpretation of reliable health information.

Tafelah is one of these communities (Figure 1), it is a 
governorate in south of Jordan with a population estimated by 
the Department of Statistics of Jordan at the end of year 2012 
to be 89400, which account for 1.4% of Jordan Population (of 
them 45500 males and 43900 females). Tafelah is divided into 
three districts: Tafelah District (62.3% of population), Bsaira 
District (25.7%) and Hasa District (12%).

The number of schools in Tafelah is 48, 41 of them are for 
boys and rest are for girls accommodate 26548 student (13085 
girl and 13463 boy). The population of Tafelah is served by 
16 dental clinic distributed throughout the govern rate [7]. 
The Oral Health Survey (OHS) 2014 for students aged 6-11 
years of age (mixed dentition stage) was conducted  at Tafelah 
Governorate schools (south of Jordan) to obtain relevant 
information on  both the  oral health condition of the students 
in this underprivileged area of Jordan and to assess the oral 
health related behaviors of the students in this area. The survey 
focuses on two most common but preventable oral diseases, 
tooth decay (dental caries) and gum disease (periodontal 
disease), which affect many students; in this article we will 
review the results of dental caries part of the survey. 

Figure 1. Tafeleh Province.
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Methods 
The survey methodology comprised of a series of fieldwork 
surveys which were conducted from October 2013 through 
March 2014.The survey includes students aged 6-11 years of 
age in six public schools within the governorate (distributed 
between all districts).The schools selection was based on the 
two largest schools per district, these schools include classes 
with mixed gender (grade 1- grade 4) after which mixed 
classes are not allowed and male students have to move to a 
boys only schools, all students examined after grade 4 were 
girls (age group 10-11). 

Tooth decay was defined as the occurrence of cavity 
extended into dentine. This is in accordance with the 
recommendation of the WHO in defining tooth decay as 
‘cavities with a softened dentine floor’. The number of teeth 
with untreated decay (cavity) is referred to as DT/dt (decayed 
teeth). The number of teeth with decay in the past but already 
been repaired by restorative procedures is referred to as 
FT/ft (filled teeth). The number of teeth that were removed 
(extracted) due to decay is referred to as MT/et (missing 
teeth/ extracted teeth). The sum of DT/dt, MT/et and FT/ft is 
referred to as the DMFT/deft value, which reflects the total 
number of teeth that has been affected by tooth decay in the 
past and at present. The convention is to use DMFT for decay 
experience of permanent teeth, and deft for decay experience 
in primary teeth [8].

The study protocol was approved by the ethical committee 
at Ministry Of Health. The oral health status was assessed by 
clinical examination according to the method and criteria 
recommended by the World Health Organization edition 
4 [9]. The clinical examination was carried out by three 
dentists (examiners) all through the survey. The clinical 
judgment differences were minimized through pre- survey 
training for all examiners to homogenize and standardize the 
examination. Information on the behavior of students was 
collected using a questionnaire which was completed by the 
students themselves with the assistance of specially trained 
dental nurse. Before the survey, the draft questionnaire was 
pre-evaluated by dentists and dental care nurses working for 
the School Dental Care Service of the Ministry of Health. 
Several revisions were made on the questionnaire before it was 
finalized. Students were examined in a mobile dental clinic 
which is fully equipped with all the necessary examination 
instruments, cross infection control methods (Figure 2).

Results
Demographic data
The sample population were 999 students, 60% of them were 

females distributed almost equally over the three districts, 
(Table 1) the students were examined in the 6 schools of the 
three districts, the contribution of all schools were almost 
similar ranging between 13.5 and 20.6%. Most of these 
students were in the (6-8years age) group (66.5%) and the rest 
are in the (9-11 years age) group, the distribution of students 
per age was as follows: (24.2% age 6, 21.0 % age 7, 21.3% 
age 8, 12.6% age 9, 11.7% age 10 and 9.3% age 11).
Caries Prevalence
Among the students examined 70.6% had caries in their 
deciduous teeth and 28% had caries in the permanent teeth 
, prevalence of caries in female students were more than in 
male students for both deciduous teeth and permanent teeth ( 
41.5% and 19.5% respectively compared to 29.0% and 8.5% 
respectively in male students ) (Table 2).
The Decay-Extracted –Fillings index (deft) for deciduous 
teeth was 3.2 for the whole sample, it was higher in male 
students in three geographical districts of Tafelah province. 
The deft in Tafeleh district and Bsera district was 4.4 and 4.5 
respectively compared to Hasa district which scored lower 
index of 1.2 this trend was seen both in males and females 
students (Table 3).

The Decay-Missing–Fillings index (DMFT) for permanent 
teeth was 0.2 for the whole sample, it was higher in female 
students in two geographical districts of Tafelah province 
where Tafeleh district and Bsera district students’ records 
index of 0.1 and 0.2 respectively compared to Hasa district 
which scored higher index of 0.5. This trend was seen both in 
males and females students (Table 4).

Figure 2. Mobile dental clinic used during the survey examination.

Table 2. Caries prevalence for both deciduous and permanent teeth 
according to Gender.

Gender Deciduous teeth (no/%) Permanent teeth (no/%)
Males 290 29.0 85 8.5

Females 415 41.5 195 19.5
Total 705 70.6 280 28.0

Table 1. Students per District and Gender.

District
Gender

Total
M F

Tafelah 132 196 328
Hasa 150 226 376
Bsera 115 180 295
Total 397 602 999

Table 3. Decay- Extracted –Fillings index (deft) according to 
district and gender.

District
Gender

Total
M F

Tafelah 5.4 3.8 4.4
Hasa 1.3 1.2 1.2
Bsera 5.2 4.1 4.5
Total 3.8 2.9 3.2

Table 4. Decay-Missing –Fillings index (DMFT) according to 
district and gender.

District
Gender

Total
M F

Tafelah 0 0.1 0.1
Hasa 0.5 0.5 0.5
Bsera 0.1 0.3 0.2
Total 0.1 0.2 0.2
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least frequency of brushing teeth per day, followed by Tafelah 
district with the best practice was noticed in Bsera district.    

When comparing the oral health practice according to age 
group, Table 10 shows that the care of teeth represented by 
number of teeth brushing per day deteriorate with increasing 
age where the best practice was seen in (6-7 years ) followed 
by ( 8-9 years )  and the least brushing per day was in the (10-
11 years age). This trend was seen in all districts.

Discussion 
Several published studies have examined dental caries among 
school children [10,11]. In Jordan very few studies looked 
at oral health among school children, all of them neither 
examined oral health at neither south of Jordan nor studied 
specifically dental caries in mixed dentition stage [12-15]. The 
mixed dentition is the first stage to study an association of the 
number of caries lesions between the primary and permanent 
teeth. Several studies have shown very clear correlations in 
caries experience between the primary and permanent teeth 
[16,17].

The present study is among the foremost efforts to 

When comparing the Decay-Extracted–Fillings index 
(deft) for deciduous teeth according to age groups,  the highest 
index was reported in the age group (6-7years) followed by 
(8-9 years)  and the least index was in the (10-11 years age), 
this trend was seen in all geographical districts (Table 5).

Table 6 shows the Decay-Missing–Fillings index (DMFT) 
for permanent teeth according to age groups and districts. As 
predicted the highest index was reported in the age group 
(10-11years) followed by (8-9 years) and the least index was 
in the (6-7 years age), this trend was seen in all geographical 
districts.

Tables 7 and 8 showed that untreated decay (d, D) 
comprised the major component of dmft and DMFT with 
percentage of 82.2 and 84.8 respectively and less than 10% 
of filled teeth.
Oral Health behavior
Table 9 shows that 34.3% of the interviewed students never 
brushed their teeth, 16.9% brush their teeth once per day, 
29.4% twice daily, 17.5% three times a day, and only 1.8% 
four time and more per day. 

Table 9 shows significant difference in the oral health 
behavior between districts, where Hasa district shows the 

Table 5. Decay-Extracted –Fillings index (deft) according to district and Age.

District
Age (years)

6 7 8 9 10 11 Total 
Tafeleh 5.4 5.8 4.7 4.1 2.7 1.2 4.4

Hasa 1.5 1.1 1.4 1.4 0.8 0.7 1.2
Bsera 5.2 5.2 4.5 5.1 2 2.1 4.5
Total 3.9 4.2 3.5 3.2 1.7 1.1 3.2

Table 6. Decay-Missing –Fillings index (DMFT) according to district and Age.

District
Age (years)

6 7 8 9 10 11 Total 
Tafeleh 0 0 0.1 0.1 0.1 0.7 0.1 

Hasa 0 0.6 0.7 0.6 0.9 1.7 0.5 
Bsera 0 0.1 0.2 0.4 0.9 0.6 0.2 
Total 0 0.1 0.2 0.3 0.6 0.9 0.2 

Table 7. Percentage of d, e, f out of d+e+f.
District Tafela Hasa Bsera Total

% out of d+e+f d m f d m f d m f d m f

Gender
Male 76.6 8.9 14.5 78.9 20.5 0.5 90.2 4.7 5.2 82.3 8.7 9.0

Female 75.1 18.6 6.4 91.9 3.7 4.4 85.5 8.0 6.5 82.1 11.8 6.1
Total 75.8 13.8 10.4 86.6 10.6 2.8 87.6 6.5 5.9 82.2 10.4 7.5

Table 8. Percentage of D, M, F out of D+M+F.
District Tafela Hasa Bsera Total 

% out of D+M+F D M F D M F D M F D M F

Gender
Male 94.7 0.0 10.5 96.7 3.3 0.0 100.0 0.0 0.0 97.4 1.9 1.3

Female 89.3 1.3 9.3 97.3 2.0 0.7 62.4 33.3 4.3 80.0 16.1 4.3
Total 90.4 0.0 9.6 97.1 2.5 0.4 69.8 26.7 3.4 84.8 12.0 3.2

Table 9. Distribution according to No. of Teeth Brushing /day & to district.

Number of brushing teeth per day
District

Tafeleh Hasa Bsera Total
Count Percent Count Percent Count Percent Count Percent

Zero 42 14.2 252 67.6 0.0 0.0 294 34.3
Once 58 19.7 37 9.9 50 26.6 145 16.9

2 times 128 43.4 74 19.8 50 26.6 252 29.4
3 times 56 19.0 10 2.7 84 44.7 150 17.5

4 times or more 11 3.7 0.0 0.0 4 2.1 15 1.8
Total 295 100.0 373 100.0 188 100.0 856 100.0
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determine the caries pattern in school children in one of 
the most unprivileged areas of Jordan. The health burden 
associated with dental caries for children and their mothers 
and the considerable financial costs to the families in already 
underprivileged area like Tafelah was one of the main reasons 
why National Woman’s Health Care Center was interested in 
this survey.

This survey was conducted to assess the need to start a 
local campaign to raise the public awareness for oral hygiene 
and the need to modify polices for early access to preventive 
dental services among school children. The level of tooth 
decay experience in a population can be represented by the 
mean values of DT/dt, MT/et, FT/ft and DMFT/deft, as well 
as by the proportion of population affected by each type of 
decay experience.

The DMFT/deft value indicates the total number of teeth 
affected in the past and at present which reflects a cohort more 
indicative of oral health status compared to the DT/dt value 
which reflects only the number of teeth with untreated decay at 
present that needs attention, hence the DMFT/dmft have been 
chosen to be evaluated in this study. DMFT/deft index has 
been criticized for not counting enamel caries, caries activity, 
teeth or surfaces at special risk, as well as the difficulties in 
confirming the reason of extraction for decay at the point of 
examination especially for deciduous teeth. However it can 
still give important descriptive information for monitoring 
the trends and for giving dental health a visibility for policy 
makers.

The results of this study showed that approximately two 
third (70.6%) of the examined students have dental caries 
in their deciduous teeth and one third of them (28.0%) have 
dental caries in their  erupted permanent teeth. The dental 
caries prevalence among 6-11  year-old school children is 
above the recommended target of WHO and Federation of 
Dentistry International of having less than 50% caries free 
children by 2000 [18]. Our results are similar to reports from 
countries which have similar socioeconomic and cultural 
environments such as Philippines, Korea, Kuwait, Ajman, 
Estonia, Iran, Brazil, and India where more than 70% of 
their schoolchildren are affected by tooth decay [19-25]. On 
the other hand countries such as United Kingdom, Portugal, 
Northern Ireland, Poland, Greece, and Italy reported 50% 
caries free schoolchildren [26-31].

In surveys conducted in Europe between 1991 and 1995, 
the mean dmft in primary dentition in children aged 5-7 years 
ranged between 0.9 and 8.5 [10].  It was lowest in Spain (1.0 
dmft) and Denmark (1.3 dmft). National mean dmft values 
below 2.0 were also reported in Finland, the Netherlands, 
and Norway [10]. Ireland had the lowest mean dmft value of 

0.9 [10]. All of the mentioned countries had a lower mean 
dmft than this study, which was 4.2 (1.1-5.8) for 7-year-old 
children. 

The mean DMFT in the majority of countries was below 
3.0, and in the countries of North-Western Europe and the USA 
it was below 2.0 [11]. However, other European populations, 
particularly those living in the Mediterranean area, had 
different results. Twelve-year-old Sicilian schoolchildren 
had the mean DMFT of 2.88 and their Sardinian peers of 2.4 
[32,33]. Twelve-year-old Greek children had a DMFT from 
2.77 to 6.74, and parental education status, reason for visiting 
a dentist, and oral hygiene were strong determinants for caries 
experience [34]. Spain had the mean DMFT in 12- year-old 
children of 1.33, with a goal to reduce it to below1.0 by 2015 
[35,36]. The mean DMFT in German 8-9 year-olds was 0.7 
and in Hungary it was 0.4 [37].

The DMFT (0.2) of the examined students was low when 
compared to other surveys in developed and developing 
countries. This can be attributed to several factors including 
the methodology where dentine caries was diagnosed at 
cavitations level, the age of the selected sample (> 60% were 
under the age of 8) where only few permanent teeth have 
recently been erupted, and to some extent to the difference  in 
traditional diets and socio-economic status between urban and 
rural areas [32-34]. On the other hand, the deft of the same 
age group was high >3.0 indicating that those students need 
dental treatment and they are at high risk of developing dental 
caries in their erupting permanent teeth [16,17].

The results of this study showed that the untreated decay 
(d) comprised the major component of the dmft score in the 
current sample approaching approximately 90 % with very 
low filled component (less than 10%) indicating that the 
majority of the examined students in this age group (6-11) 
(mixed dentition stage) didn’t seek any dental treatment 
and emphasizing the need to raise dental awareness among 
those students and their parents. The same applies to the D 
component of the DMFT score in the same age group.

Consequently, it is of utmost importance in this age group 
(mixed dentition stage) for those school children to be closely 
assessed in order to provide dental care, enhance dental 
awareness and to allow different preventive measures to be 
implemented.

A considerable amount of children in the studied 
population had never been to a dentist nor had access to 
preventive hygiene practices. 34.3% of the examined students 
never brushed their teeth, the majority of those (67.6%) were 
in Hasa, 14.2% were in Tafelah and 0.0% were in Bsera, 
whereas 63.1% of the examined students in Tafelah reported 
brushing their teeth one to two times daily compared to 53.2% 

Table 10. Distribution according to No. of Teeth Brushing /day & age.

Number of brushing teeth per day
Age ( years )

6 7 8 9 10 11 
zero 34.6 24.4 30.0 40.2 43.6 41.6 
Once 20.5 19.0 19.4 11.1 10.9 15.7 
2 times 30.2 25.0 31.8 29.1 27.7 34.8 
3 times 12.2 28.0 17.6 18.8 17.8 6.7 
4 times or more 2.4 3.6 1.2 0.9 0.0 1.1 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
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in Bsera and only 29.7% in Hasa. 
This is against the WHO recommendation for public health 

efforts to make fluoridated toothpaste affordable in developing 
countries, [5] and the American Academy of Pediatric 
Dentistry (AAPD) guidelines which recommended brushing 
teeth twice a day [38]. Surprisingly enough, Hasa showed the 
worst teeth brushing frequency and the lowest deft score 1.2 
compared to 4.4, 4.5 in Tafelah and Bsera respectively. This 
difference might be related to the difference in the age of the 
selected sample (less deciduous teeth in Hasa students), the 
difference in dietary habits and the source of drinking water 
where fluoride may be present naturally in Hasa district. 
Intersectoral coordination with education, government sectors 
and development of public health policy has profound effect 
in improving the health of the community people [6]. Schools 
provide an ideal setting for providing oral health education at 

early stage. However education itself is not enough to bring 
tangible changes in behavior change. Another opportunity to 
utilize the school setting would be to ensure lifelong skills 
such as school based tooth brushing and hand washing.

Conclusions 
1.	 70.6% of the examined students had caries in their 

deciduous teeth and 28% had caries in their permanent 
teeth with deft, DMFT scores 3.2, 0.2 respectively.

2.	 34.3% of the examined students never brushed their 
teeth; the majority of those (67.6%) were in Hasa 
district.

3.	 Oral hygiene should be enhanced through school based 
education and school based tooth brushing.

4.	 Early preventive measures should be made more 
accessible. 
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