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ABSTRACT

Objective: To determine gingival status and caries experience among 12 and 15- year old school
children in the middle and South regions of Jordan.

Methods: Data were collected through a clinical examination carried out by a calibrated examiner for
1,914 school children, 633 girls and 1,281 boys (943 in Southern Jordan and 971 in Central Jordan) in
twenty two schools. All present teeth were examined including primary teeth. Loe and Silness gingival
index was used to detect the gingival condition while dental caries experience was assessed using
decayed, missing and filled teeth index.

Results: Gingivitis was detected in 31.4% of the 12 year olds compared to 52.6% of the 15 year olds.
Prevalence of dental caries for 12 year olds was 89.7%, the mean decayed; missing and filled teeth 2.65
+ 1.15 and gingival score 0.47 + 0.81. For students aged 15 years prevalence of dental caries was
94.8%, decayed, missing and filled teeth 2.82 + 1.36 and gingival score 0.73 £ 0.83. For the study
population, older subjects tended to have higher decayed, missing and filled teeth (2.82 +1.36) than
younger (2.65 £ 1.15) and gingival scores were also higher in older (0.73 + 0.83) than younger (0.47
0.81) and the difference was statistically significant (P = 0.00). The difference in mean decayed,
missing and filled teeth and gingival index between Southern and Central Jordan was statistically
significant (P = 0.00). Boys tended to have significantly higher decayed, missing and filled teeth index
and gingival scores than girls (P = 0.00).

Conclusion: Caries experience and gingival scores were significantly higher in boys than girls and in
15 than 12 year old school children. These scores were also worse among students in South regions of
Jordan compared to those in the middle regions. A need to build a school-based oral health services is
evident and both preventive and restorative approaches should be adopted for school children.
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Introduction

Dental caries and inflammatory periodontal
diseases are among the most prevalent conditions
in  human population. The distribution and

severity of oral diseases vary in different parts of
the world and within the same country or region.
The significant role of socio-behavioural and
environmental factors in oral disease and health
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is demonstrated in a number of
epidemiological surveys.®)

Because of its globally high prevalence, dental
caries in children has been described as a
‘pandemic’ disease characterized by a high
percentage of untreated carious cavities causing
pain, discomfort and functional limitations.®
Untreated carious cavities have a significant
impact on the general health of children and on
the social and economic wellbeing of
communities® and are more common in
developing, than developed countries.””
Globally, most children have signs of gingivitis®
and about 2% of youth have Juvenile or early-
onset aggressive periodontitis, a severe
periodontal condition affecting individuals
during puberty and leads to premature tooth
loss.©

Jordan has experienced a significant increase of
its population, with children less than 15-years of
age forming a large fraction (around 37.3%) of
its total population.”” National epidemiological
studies in 1984 and in 1990 showed that dental
caries experience, as measured by decayed,
missing and filled teeth index (DMFT), for the 12
to 16 year-old age group®'® were found to be
high. However, a study of oral health trends in
Jordanian children™”  concluded that oral
hygiene, gingival conditions and dental caries
have improved since the early 1990s. Other
studies on school children in Northern Jordan
showed that dental plaque, calculus, and dental
caries were reported higher than destructive
periodontal disease,’” and the incidence of
gingivitis and dental caries in Northern Jordan
school children found to be higher than that of
school children in developed countries."?
Assessment of the prevalence and severity of
periodontal disease indicated that gingival rather
than periodontal disease is common in Jordanian
adolescents® and the mean gingival index for
children aged 12-14 in Northern Jordan is
1.90.49

Epidemiological data on oral health are very
important in order to plan for future oral health
care provision. Younger populations were the
target for many epidemiological studies in
Jordan™® and most of these studies were carried
out in schools located in Northern®®*¥ and
Central Jordan.®® Only one study included
students in Southern Jordan where Moller and

large
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Mirza*® conducted a survey of 300 children with
DMFT value of 3.15.

This study is conducted with the following
objectives: to determine and compare between 12
and 15 year old school children in Southern and
Central Jordan in terms of gingival status and
caries experience, to compare findings to
previous studies in Jordan and in other countries.

Methods

The subjects comprising the population of this
study were students from schools that follow the
Military Directorate of Culture and Education
(MDCE) of Jordan Armed Forces (JAF), in
Central and Southern Jordan. According to
geographic location, schools in Central Jordan
were located in two sections: Amman, and Zarga.
Two schools (one for boys and the other for girls)
were in Amman, and four schools in Zarga (two
for girls, one for boys and one for both genders)
to comprise a sample of six. Total number of
schools in Southern Jordan was sixteen schools
(thirteen for boys and three for girls). Selection
of schools was non-random. Twenty two schools
of MDCE in Central and Southern Jordan were
included. All school children in the 6™ grade
cohort (12-years-old) and 9™ grade cohort (15-
years-old) attending these schools were
examined. All students were included except
students who for a variety of reasons did not
attend school at the day of the examination.

Demographic profile of the study population
was as follows. A total of 1,914 students were
examined in this study, of these 1,101 students
were aged 12 years while 813 students were aged
15 years, 971 students were from schools in the
central region and 943 were from the southern
region. The study sample included 633 girls (33.1
percent) and 1281 boys (66.9 percent) (Table I).

Ethical approval for the study was obtained
from ethical committee of the Royal Medical
Services (RMS) - JAF. The data were collected
by clinical examination which was performed by
a single qualified examiner (RAO) who was
calibrated for reliability and consistency before
data collection. According to WHO criteria,*”
the subjects were seated in a chair inside the
classroom. Teeth of the subjects were not
brushed or professionally cleaned prior to the
examination. No radiographic examinations were
performed.
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Table I: Demographic profile of study population

12 years old 15 years old Total
Boys Girls Boys Girls
No. No. No. No.
(%) (%) (%) (%)
Southern Jordan 379 106 382 76 943
(78.1) (21.9) (83.4) (16.6)
Central Jordan 370 246 150 205 971
(60.1) (39.9) (42.3) (57.7)
Total 749 352 532 281 1914
(68.0) (32.0) (65.4) (34.6)
Table I1: DMFT Index and Gl scores in relation to location, age and gender (Pearson's Chi-Square test)
DMFT P- value Gl P- value
M+ SD M+ SD
Southern Jordan (N=943) 2.62+1.15 1.00£0.95
Central Jordan (N=971) 2.83+1.63 0.00 0.17£0.38 0.00
12 years (N=1101) 265+ 1.15 0.47 +0.81
15 years (N=813) 2.82+1.36 0.00 0.73+0.83 0.00
Boys (N=1281) 2.75+1.16 0.59£0.78
Girls (N= 633) 2.68+1.83 0.00 0.56+0.9 0.00
All present teeth were examined including Results

primary teeth if present. Caries experience for
subjects under study was registered using DMFT
index and means * SD of DMFT were
calculated.®”

Gingival scores were recorded for each child
using the criteria of Loe and Silness (1963)
gingival index (GI)."® The index scores are
based on a 0-3 scale that combines an assessment
of tissue colour and form with bleeding on
stimulation assessment. According to this
method, each of the four gingival areas of the
tooth (facial, mesial, distal, and lingual) is
assessed for inflammation and given a score from
0 to 3. Bleeding is assessed by running a
periodontal probe along the soft tissue wall of the
gingival crevice. The scores for the four areas of
the tooth were added and divided by four to give
a tooth score. By adding the tooth scores
together and dividing by the number of teeth
examined, an individual's Gl score can be
obtained.

Processing and analysis of data were carried
out by means of the Statistical Package for
the Social Sciences (SPSS - PC Version 16.0).
Descriptive statistics, including means, standard
deviations (SD) and frequency distribution, were
calculated. Cross tabulation and Pearson Chi-
square test used for analysis of data. P < 0.05 was
considered statistically significant.
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Caries experience and gingival status for the
study population is given in Table Il. Results
showed that older subjects tended to have
significantly higher DMFT and gingival scores
than younger subjects (P = 0.00). DMFT scores
were also higher in the middle regions of Jordan
(2.83 £ 1.63) compared to the southern ones for
the 12 and 15 year-old schoolchildren. On the
contrary, Gl scores were higher in the southern
regions (1.00 = 0.95) compared to the middle
ones (0.17 + 0.38). The difference in mean
DMFT and GI between the two regions was
statistically significant (P = 0.00). Moreover,
boys had higher DMFT index and Gl than girls
(P =0.00).

Dental caries in 12-year-olds:

The prevalence of dental caries for school
children in Southern Jordan was 96.3% (caries
free, 3.7%) while in Central Jordan it was 84.6%
(caries free, 15.4%). There was a statistically
significant difference in prevalence of dental
caries in this age group and both gender and
location (P = 0.00).

Analysis of data revealed that caries experience
(mean = SD) in this age group in the south
regions of Jordan was 2.68 + 1.66 (Table II). In
the middle regions however, it was lower
(2.63 £1.15) and the difference was statistically
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Table 111: DMFT Index and Gl scores of 12 and 15- year old school children of both genders in relation to location

(Pearson Chi-Square test)

DMFT Gl
M +SD M+ SD
12 years All 2.68 + 1.66 0.89 +1.00
§ Girls 3.16 +1.78 1.48 +1.21
S
S Boys 2.55+0.86 0.73 +0.87
S 15 years All 317+1.15 1.11 + 0.87
% Girls 2.24+15 1.58 +0.94
@ Boys 2.62+1.1 1.02+0.82
12 years All 2.63+1.15 0.13+0.34
= Girls 2.34+2.0 0.16 +0.37 *
g Boys 2.83+1.3 0.11+0.32
< 15 years All 2.55+151 0.23 +0.42
& Girls 3.00 +1.58 0.19 +0.39
Boys 3.41+1.37 0.29 +0.45

All variables have P < 0.05 except #

100
90 -
80 -

107 7o
13.2 20.1
% 70
60 |
50
10
30 |
20
10
o

msevere gingivitis
moderate gingivitis
mmild gingivitis

= healthy

12 years 15 years

Southern Jordan

12 years 15 years

Central Jordan

Fig. 1: Percentages of 12 and 15 year old school children by Gl scores

significant (P = 0.00). Girls in Southern Jordan
had significantly higher DMFT scores (3.16 *
1.78) compared to boys (2.55 + 0.86). In Central
Jordan the opposite was found where girls tended
to have lower caries experience than boys (P =
0.00) (Table II).

Dental caries in 15-year-olds:

Results of prevalence and severity of dental
caries in 15-year-olds showed that 95.2% had
experienced dental decay in the south regions
compared to 94.4% in the middle ones. Similar to
school children aged 12 years, a statistically

34

significant relationship found between prevalence
of dental caries in this age group and both gender
and location (P = 0.00).

Table 111 shows that, caries experience (mean
DMFT % SD) in south regions of Jordan is higher
(3.17 £ 1.15) than that recorded for 12-year olds
(2.68 +1.66). Middle regions however, showed
lower DMFT scores for this age group compared
to 12-year olds and the difference between age
groups was statistically significant (P = 0.00).
There was a slight tendency for boys to have
higher DMFT scores in both regions compared to
girls (P = 0.00).
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Gingival condition in 12-year-olds:

Gingival status, as measured by Gl, for 12 and
15-year-old school children is shown in Figure 1.
Overall in south regions, less children (45.6%)
aged 12-years had healthy periodontal tissues
compared to children in the middle regions
(86.7%). Boys showed better gingival health
(lower mean GI % SD) than girls in both regions
(Table 3). However, in the middle regions of
Jordan, no statistically significant relationship
could be found between gingival status and
gender (P =0.63).

Gingival condition in 15-year-olds:

For 15 year olds, 24.5% of school children in
south regions had healthy gingiva compared to
76.9% in middle ones (Fig. 1), and the difference
was statistically significant (P = 0.00). In
Southern Jordan, boys got better gingival health
(lower GI, 1.02 + 0.82) than girls, 1.58 + 0.94
(Table 3) however; boys got higher Gl in Central
Jordan than girls (Table IlI), (P = 0.00). The
percentage of schoolchildren with healthy
periodontal tissues was lowest among 15-year-
old school children compared to 12-year-olds in
both regions (Fig. 1).

Discussion

Schools of MDCE and side to side with
Ministry of Education schools provide free basic
education for boys and girls living in different
regions of Jordan. Our study was part of the
annual medical screening program conducted by
the Preventive Medicine Department -RMS for
students receiving their education at schools of
MDCE. School children are screened annually
for presence of dental caries, gingivitis and
malocclusion. Subjects who need treatment are
referred to the nearest military medical centre/
hospital to receive the appropriate dental
treatment.

In Jordan, the oral health system is in a
transitional developmental stage, and systemic
data collection is needed to plan oral health care
for the public. Unfortunately, no systematic oral
health surveillance systems have been established
in Jordan and comprehensive preventive
programs for oral health care are still lacking.*”
Few studies have described the oral hygiene,
gingival status and dental caries in Jordanian
children.®1219 However, none of these studies
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were related to children living in south regions of
Jordan except one report™® by Moller and Merza.
In 1981 they investigated only 300 children aged
12 years and living in Southern Jordan, Amman
and Jerash. DMFT value for Jordan was 3.15.

Thus, the present study intended to assess the
oral disease pattern of school children in the
south and middle regions of Jordan. Different
oral health components were chosen in order to
provide data at national level. Due to the high
rates of participation the results of the present
survey are considered having national relevance
representing Jordanian school children and the
sample size in each age group was sufficiently
large for statistical analysis. Schools used for
collection of clinical data in this study may be
used in the next years to monitor the change in
prevalence of oral diseases.

The clinical data were collected according to
the standardized criteria of the WHO"" which
include dental caries and periodontal disease
because these diseases are highly relevant
conditions in the planning of community oral
health programs. It is a global experience that
this recording system may provide reliable data
on the occurrence of oral disease. However,
dental epidemiologic measures such as the
DMFT index do not imply the full scope of the
disease’s impact on children, families, society
and the health care system. Jacques® considered
the important value of classification system to be
in its ability to provide information that assist in
understanding and solving clinical problems.

It was decided to survey 12- and 15-years-olds
school children because 12 years represents a
standard age category used by the WHO to assess
and compare dental caries levels in the
permanent dentition of children worldwide” and
by the age of 15 years the majority of the
permanent dentition has been present in the
mouth for 2-3 years and the children are likely to
be still in school. Moreover, preventive programs
are often planned and implemented at 12 years of
age.

In this study we examined children receiving
education in schools following MDCE-JAF
located in the middle and south regions of
Jordan. There were no selection criteria for these
schools, which resulted in an imbalance of boys
(1281) and girls (633), and stratification of
schools by gender may be desirable in the future.
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In practice, in this survey, there was little
difference in oral disease between boys and girls.
The very low rate of non-participation (non-
consent or absence from school) is a welcome
feature of this study.

In the present study, it was noticed that the
number of school children examined in Southern
Jordan was less than Central Jordan. The number
of girls examined was also less in Southern
Jordan than boys. This can be explained by the
fact that cultural barriers against education
especially for females are still present in the
southern regions of Jordan (rural) compared to
the middle ones (urban).

Subjects in both age groups enrolled in Central
Jordan schools had better oral health (less
gingivitis (healthy gingiva 83.1%) and dental
caries (11.8% caries free)) than their counterparts
in Southern Jordan (healthy gingiva 35.3%,
caries free 4.2%) and the difference between the
two regions was statistically significant (P =
0.00). The variance noted between these groups
based on location may be due to socioeconomic
factors. Southern Jordan is considered less well
developed, have lower socioeconomic status and
it is located away from commercial and political
centres compared to Northern and Central
Jordan.®?  Availability,  accessibility  and
affordability of dentists are also other factors to
consider. Therefore, it is necessary to implement
special programs for the south regions which
have a higher prevalence of caries and gingivitis.

Caries experience of school children in Central
Jordan however, was higher than subjects in
southern regions and the difference between the
two groups was statistically significant (P =
0.00). These results parallel the socioeconomic
development in Central Jordan compared to
Southern Jordan and may be related to the
western type of diet which is rich in refined
carbohydrates, and more frequent consumption of
sugars, especially sweets and fruit drinks.
Overall, the results indicate that all school
children in the regions investigated are below the
global target of DMFT (3 or less by the year
2000).¢?

There was a statistically significant difference
with relation to gingival index for school children
under study (P = 0.00). In southern regions of
Jordan gingival index was higher than that in the
middle regions. This could be attributed again to
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the higher socioeconomic status for people living
in Central Jordan compared to those in the south.

DMFT varied significantly with gender (Table
I1). The lower mean DMFT component observed
among girls than boys might reflect a gender
difference regarding awareness over oral
appearance. Gingival bleeding was noticed in
both genders. The gender differences (P = 0.00)
with regard to gingival scores may be related to
the pattern of personal oral hygiene (lower Gl in
girls than boys), and grooming behaviour in girls.

Comparing our results with other studies in
other regions of Jordan, it is evident that the
prevalence of caries in 12 year old schoolchildren
resident in south regions of Jordan was even
higher (96.3%) than that in north regions of
Jordan, (Lemanowesky et al. 1995, 65.3%, Al-
Bashaireh and Hamasha 2002,%® 72.9%). For
school children aged 15 years, prevalence of
dental caries in Southern Jordan was 95.2%
which is again higher than counterparts in
Northern Jordan, 76% ?¥. Healthy gingival tissue
was lower (45.6%) among school children aged
12 years and resident in south regions of Jordan
compared to counterparts in the north regions
(56.8% to 62.0%).*¥ However, a more recent
study® showed healthy periodontium in 27.5%
of 12 year old pupils in Northern Jordan.

Previous studies in Northern Jordan®™® have
shown that the DMFT scores in 13-15-year-old
school children were between 4 and 5. More
recent studies in the same region®?) revealed a
lower DMFT scores (around 3). The present
study showed even a slightly lower DMFT scores
among school children in Southern and Central
Jordan, 2.62 and 2.83 respectively. Studies
investigating gingival status revealed that Gl in
school children under study (1.00 in Southern
Jordan and 0.17 for Central Jordan) was lower
than results shown for school children in similar
age groups in Northern Jordan (1.4 -1.9).032429)
Such tendency for lower caries experience and
Gl might be due to improved health condition
today compared to that encountered many years
ago and also to the raised awareness about oral
hygiene.

Comparing caries experience for 12 year old
children from countries geographically close to
Jordan, the 2.65 DMFT for Jordan in this study is
higher than values recorded in Irag, 1.7¢" and
Syria, 2.3.%® However, other countries (Saudi
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Avrabia,®” Northern West Bank Palestine® and
Lebanon®”) reported a higher DMFT: 5.9, 3.45
and 5.0 respectively. Caries experience for
certain countries was lower than Jordan: China,
1.0,6Y Iran, 1.5,%? Portugal, 1.5,*® Burkina
Faso,®¥ 0.7, and UAE, 1.6,%® whereas other
countries showed higher DMFT values such as
Vietnam 9, 4.6.

The 15-year-olds in Jordan had a mean DMFT
of 2.82 in this study. Values for the same age in
some neighbouring countries were higher: in
Saudi Arabia, 3.8“" and 7.7 in Lebanon.®® Other
countries however showed lower values: UAE,®
2.5, China,® 1.4 and USA, 1.78.¢"

The percentage of 12 year-old school children
with healthy periodontal tissues in our study was
higher (68.6%) than that in other countries:
China, 14.3%,%Y Burkina Faso, 22% ©% and
Portugal 4.4%.°®  For 15-year-old school
children, healthy gingiva was seen in 47.4%,
while values were lower in UAE, 37%,%
China,® 1.2%, Lebanon,®” 24%, Saudi Arabia,
15%®”  and  Syria,®  14%. Gingival
inflammation shown in our study, however, is
preventable primarily through proper oral
hygiene and self-care practice.

Conclusion

This study has shown that caries experience and
gingival scores were significantly higher in boys
than in girls, in 15 year olds than 12 year olds
and in Southern than Central Jordan. Therefore,
the development of a government policy in terms
of school-based oral health promotion,
prevention programs and health education, as
well as organization of care services is
mandatory, especially in South regions of Jordan.
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