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  Abstract
  

Background: Studies addressing the oral health status among Lebanese school children are
scarce.

  

Aims: To assess the oral health status of Lebanese school children, and to provide
epidemiological data for planning and evaluation of oral health care programmes.

  

Methods: We selected 7902 schoolchildren aged 12–15 years from the 6 governorates of
Lebanon, using a multistage probability sampling method. Data were obtained by
self-administered structured questionnaires and clinical examinations (World Health
Organization methodology and criteria). Dental caries was recorded using the Decayed,
Missing, and Filled Teeth (DMFT) index. Periodontal status was evaluated using the Community
Periodontal Index (CPI).

  

Results: The mean (standard deviation) number of decayed, missing and filled teeth was 3.01
(2.927), 0.05 (0.245) and 2.14 (2.071), respectively, and the mean DMFT score was 5.20
(3.549). Among the whole tested population, the prevalence of caries was 89.5% and only
10.5% of the children were completely free of caries. Age, geographic location and school
sector were the most significant risk factors for caries prevalence. Periodontal disease (CPI
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score > 0) was seen in 7633 participants (96.6%). In contrast to the shallow periodontal pockets
that showed a low prevalence, calculus was the most frequently detected periodontal condition
in both ages (50.9% at 12 years old and 50.2% at 15 years old). Age, sex, school sector and
smoking status were significantly associated with occurrence of periodontal disease.

  

Conclusion: Preventive and restorative public health campaigns are highly recommended to
improve oral health status among Lebanese schoolchildren.
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  Introduction
  

Dental caries and periodontal disease are among the major public health problems and the
most prevalent oral diseases, especially in children and adolescents

  

(1,2). Their worldwide adverse impacts on well-being, quality of life and systemic health are well
documented (3). The World Health Organization (WHO) states that oral health is part of a
person’s health and general well-being and it is important for a good and consistent quality of
life (4). Epidemiology in oral health is a crucial area of knowledge for scientific research,
providing a tool that combines clinical models and optimal protocols. Moreover, it deepens
discussions about oral diseases, their synergic relationship with overall wellness, and their
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potential association with biopsychosocial factors. Therefore, epidemiological studies that can
provide predictive significance to clinical data are becoming important in implementing
preventive strategies to reduce the incidence of dental problems (5). In developing countries,
the evolutionary trend in the prevalence of oral health status is not clear. Some authors suggest
that the prevalence of dental caries and periodontal diseases tends to decrease in parallel with
the implementation of preventive oral care programmes and with the emergence of new
lifestyles (6). The situation in Lebanon is alarming, and dental caries index (decayed, missing,
and filled tooth; DMFT) in children aged 12 years has worsened from 1.2 in 1961 to 3.43 in
2018 (7). A recent study reported that the 12- and 15-year-old children and adolescents had a
higher prevalence of caries history in permanent teeth of 80.38% and 90.57%, respectively, and
77.16% and 81.55% of patients were untreated (8). Unfortunately associated risk factors were
never seriously investigated.

  

Oral health prevention programmes have traditionally focused on dental caries. However, in
Lebanon periodontal diseases are widespread too, but unfortunately there is a lack of national
studies in this field; especially studies that can be compared with epidemiological studies in
other countries. In this context, a study conducted in 1996 highlighted a bad situation regarding
the prevalence of periodontal disease among adolescents aged 15 years in Lebanon (94.5%),
which was one of the highest in the Eastern Mediterranean Region (9). The lack of national
epidemiological studies in Lebanon means that an accurate overview of oral health status is
needed (10). These findings emphasize the importance of exploring oral health status in
Lebanon, especially among adolescents, in whom diagnosis of periodontal disease and caries
status and evaluation of risk factors are crucial because these diseases may progress to severe
or even irreversible complications.

  

The aim of this epidemiological study was to evaluate oral health status of Lebanese 12- and
15-year-old school children in Lebanon, to provide reliable data to plan and evaluate national
oral health care programmes.

  Methods
  Study sample and design
  

This school-based cross-sectional study was conducted from September 2018 to June 2019,
among school children aged 12 (n = 3985) and 15 (n = 3917) years, selected from public and
private secondary schools in the urban, suburban and rural areas of the 6 Lebanese
governorates (Beirut, South Lebanon, North Lebanon, Nabatiyeh, Bekaa and Mount Lebanon).
This study was approved by the ethics committee of the Azm Center for Research in
Biotechnology and Its Applications, Lebanese University (document no. CE-EDST-1-2021).
Informed consent was obtained from the institutional officials and participants’ parents. The
study sample was drawn from a larger sample representative of school children aged 12–15
years among the Lebanese population, which was derived using a stratified multistaged
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randomized cluster sampling method, based on information provided by the Lebanese Ministry
of Education and following WHO guidelines (11). In a second stage, all high schools (clusters) in
the each governorate were listed, and the number of schools selected by simple random
sampling was determined proportionally to the number of schools in the selected area. In the
third stage, classes from the selected schools were chosen. The number of students to be
recruited in the private or public sector in each governorate was calculated proportionally to the
total number of students in each sector. A random list was prepared for public and private
schools separately, and schools were selected and asked for permission to recruit participants.
Examination proceeded from the first school to the next until the required sample was gathered
from the location. No more than 100 participants were recruited from a single school. The same
procedure was followed in both public and private schools. When a school did not give
permission to recruit participants, the next school in the list was approached. The procedure
used in a multicentre oral health survey (12) for the selection of classrooms within each school
was also followed in the current study. If there was only 1 section for that age group, that class
was included in the survey. If > 1 section was in the required age group, a random selection
method was used to further select the section to be examined. In some schools, the head
teacher decided the classes and sections to be examined depending on the work load in the
curriculum at the time of the survey.

  

All surveyed students received a clinical examination in accordance with the WHO methodology
and criteria (11). In the questionnaire section, the following information was registered: sex, age,
location (urban, suburban and rural), smoking status, private/public sector, and
presence/absence of systemic disease. Oral examinations were performed in daylight using
plane mouth mirrors. Participants were examined in the classrooms by 7 calibrated examiners.
Examiners were calibrated and an interexaminer agreement (k level) of ≥ 85% was reached, as
recommended by WHO (11). To evaluate dental caries status, the following indices were used:
decayed teeth (DT) missing teeth (MT), filled teeth (FT), and decayed, missing due to caries,
and filled teeth (DMFT). The percentage of students with DMFT > 0 corresponded to the
preva­lence of dental caries.

  

The periodontal status was assessed using Community Periodontal Index (CPI) component of
the Community Periodontal Index of Treatment Needs (13). The index teeth
(11,16,17,26,27,31,36,37,46 and 47) were examined at mesial and distal proximal sites on
buccal and lingual/palatal sides during daylight using plane mouth mirrors and
WHO-recommended periodontal probes (11). The mouth cavity was divided into 6 sextants
following WHO guidelines (11). Bleeding status, presence/absence of supra- or subgingival
calculus and pocket depths were then determined (13). The participants were classified as: 0 =
healthy periodontium; 1= gingival bleeding after gentle probing; 2 = supra- or subgingival
calculus; and 3 = pathological pockets 3.5–5.99 mm deep. Periodontitis corresponded to CPI =
3, indicating that > 1 site had a 3.5-mm or larger pocket in the index teeth. The study
parameters were analysed upon considering periodontitis (CPI = 3) and nonperiodontitis (CPI ≤
2).
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  Statistical analysis
  

SPSS version 24.0 was used for statistical analysis. The a error was set at 0.05. Descriptive
statistics were generated for distribution of the school children across the various backgrounds,
health characteristics and oral health indicators. Analyses were performed to evaluate the
relative effect of sociobehavioural and sociodemographic characteristics (age, sex, location,
school type and smoking) on oral health parameters and dental caries. Four continuous
outcomes and 1 categorical variable were selected as dependent variables for univariate and
multivariate analyses to explore the effects of potential predictors. The continuous dependent
variables were DMFT index, DT, FT, MT and CPI. Binary logistic regression was used to assess
the presence of dental caries and periodontal diseases. Univariate followed by multivariate
analyses were performed to explore the effects of explanatory variables on CPI and DMFT
scores. Student’s t tests and analysis of variance followed by Tukey’s post hoc tests were
performed to compare continuous variables between groups. c2 and Fisher’s exact tests were
used to compare categorical variables between groups. Odds ratio with 95% confidence interval
was used to assess the association between the study variables and prevalence of dental
caries. Multiple linear regression for continuous dependent outcomes and logistic regression
analyses for the categorical dependent outcome were carried out. All covariates associated with
the outcomes at P   Results
  Univariate analysis
  

The sociodemographic characteristics of the participants are summarized in Table 1 . In the
overall sample, the mean (standard deviation; SD) number of decayed, missing and filled teeth
was 3.01 (2.927), 0.05 (0.245) and 2.14 (2.071), respectively, and the mean DMFT score was
5.20 (3.549). The prevalence of decay was 89.5% and only 10.5% of the children were
completely free of dental caries. For all age groups, the D-component constituted most of the
caries index. The highest DMFT index was found in Bekaa (6.82) and the lowest in Beirut
(4.10). Univariate analysis showed that the number of decayed teeth was significantly related to
governorate, school, age and location. The number of missing teeth was significantly related to
governorate and location area. The number of filled teeth was significantly related to
governorate, age, sex and location. The DMFT index was significantly related to governorate,
school, age and location. Univariate analysis also showed that prevalence of decay differed
significantly according to governorate, school, age and location.

  

The CPI scores associated with the different risk factors are summarized in Table 2 . Only 3.4%
of participants had healthy periodontal condition (CPI = 0).

  

In contrast, 44.0% of participants showed gingival bleeding (CPI = 1), 50.5% had calculus with
bleeding
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(CPI = 2), whereas only 2% were characterized by shallow periodontal pockets (4–5 mm; CPI =
3).

  

Univariate analysis of the association between sociodemographic characteristics and
periodontal status is displayed in Table 3. Mean and SD of each dependent variable were used
for statistical comparisons. The number of teeth with healthy periodontal condition (CPI = 0)
varied significantly according to age, school, sex, smoking, governorate and location ( Table 3 ).
The number of teeth with gingival bleeding (CPI = 1) differed significantly according to age,
school, governorate and location. The number of teeth with calculus and bleeding (CPI = 2) was
significantly associated with age, school, sex, governorate, smoking and location. The number
of teeth with periodontal pockets (CPI = 3) was significantly related to age, sex, governorate and
smoking.

  Multivariate analysis
  

The multivariate analyses of the association between sociodemographic characteristics of the
children and each component of the DMFT index are illustrated in Table 4 . The number of
decayed teeth was significantly elevated in children from public compared to private schools.
The number of decayed teeth was also elevated in children living in a rural compared to urban
and suburban areas; however, it was not significantly related to age. The number of missing
teeth was significantly elevated in children living in urban compared to rural and suburban
areas. It was also significantly elevated in girls compared to boys. The number of filled teeth
was significantly elevated in girls compared to boys, in children aged 15 years compared to 12
years, and in children living in rural compared to urban and suburban areas. DMFT was
significantly elevated in children from public schools, living in rural areas, and aged 15 years
compared to 12 years. Multivariate analysis also revealed that children from public schools were
3.845 times more likely to have caries compared to children from private schools. Children from
urban and suburban areas were less likely to have caries compared to children from rural areas.
Children from rural areas were 1.326 times more likely to have caries compared to children from
urban/suburban areas.

  

The multivariate analyses of the association between sociodemographic characteristics and CPI
index are illustrated in Table 5 . The number of teeth with healthy periodontal condition was
significantly elevated for boys, children from private schools, children aged 12 years,
nonsmokers and living in suburban areas. The number of teeth with gingival bleeding (CPI = 1)
was significantly elevated for children from public schools, children aged 15 years and living in
suburban areas. The number of teeth with calculus and bleeding (CPI = 2) was significantly
elevated for girls, children from public schools, aged 15 years and smokers; however, it was
significantly lower for children living in suburban areas. The multivariate analyses also showed
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that the number of teeth with periodontal pockets (CPI = 3) was significantly elevated for girls,
children aged 15 years and smokers.

  

Three percent of missing data related to all the recorded variables was found, but this was
considered insignificant and did not alter the final results.

  Discussion
  

WHO encourages epidemiological studies to address the prevalence of different oral diseases
and their associated risk factors to assist healthcare planners to design effective preventive
programmes, thus improving the oral health status. The aim of the present cross-sectional study
was to investigate the oral health status among 12- and 15-year-old school children in Lebanon,
to achieve a better understanding of the oral health situation and help to plan new policies and
programmes.

  

In the present study, a WHO pathfinder approach was chosen, which involved investigation of
the 6 governorates of Lebanon to ensure the participation of all the population subgroups that
may have different disease status and need dental care. Two ages were chosen (12 and 15
years), allowing a time trend analysis of the evaluated diseases. This is useful in a population
for which there are no previous data, as is the case in Lebanon. In light of the coverage of
urban, suburban and rural areas and public and private schools, the study results may be
considered relevant at a national level. The sample age groups were chosen and data were
collected based on WHO methodology and criteria so the results can be compared with
international studies. We used a global recording system that provided reliable data on the
occurrence of oral diseases. Dental caries and periodontal diseases were evaluated because
they are the most prevalent oral diseases and serve as a basis for oral health prevention
programmes. The present survey provided a valid overview of the oral health status of
Lebanese school children. WHO-recommended interexaminer reliability in clinical examination
was obtained but examination under daylight may have underestimated the real situation and
was a limitation of this study. The present study is the first national survey to assess the oral
health status of Lebanese school children.

  

According to WHO criteria, high levels of dental caries were found for both ages in our study. A
mean (SD) DMFT score of 4.90 (3.484) and 5.51 (3.589) was found for children aged 12 and 15
years, respectively. It is noteworthy that dental caries could be even more frequent because
interdental caries could not be detected during clinical examination using the DMFT index. A
time trend analysis has highlighted the absence of any effective improvement plan since 1996
when the situation was alarming (DMFT scores of 5 for age 12 years and 7.7 for age 15 years)
(9). Our results are in agreement with the latest study conducted in Lebanon that showed DMFT
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scores of 3.42 and 5.44 for children aged 12 and 15 years, respectively (8). Remarkably, the
obtained DMFT scores were even higher than those found in children of the same age in nearby
Arab countries (14–19) and other developing countries (20–22). This indicates that dental caries
prevalence and severity among Lebanese children are alarming and that preventive and oral
health promotion must be implemented.

  

CPI is a well-established method for assessing the periodontal status because of its simplicity,
reproducibility and international uniformity. Consistent with the results obtained in 1996, the
present national study showed prevalence of periodontal disease of 96.4% and 96.8% among
children aged 12 and 15 years, respectively. Only 3.4% of children exhibited healthy periodontal
status (CPI = 0), 44% showed gingival bleeding (CPI = 1), 50.5% exhibited calculus with
bleeding (CPI = 2), whereas only 2% exhibited shallow periodontal pockets (CPI = 3). The
prevalence of periodontal disease among Lebanese school children (96.6%) appeared to be
among the highest in the Eastern Mediterranean Region (18,23).

  

This is believed to be the first study to address the risk factors associated with dental caries and
periodontal disease prevalence among the Lebanese population. Higher DMFT score, gingival
bleeding, calculus and shallow pockets were observed in children aged 15 years compared with
12 years. This result is not surprising since caries and periodontal disease are cumulative
processes that increase with age. Additionally, we observed that DMFT scores as well as
gingival bleeding and calculus levels were significantly higher among students attending public
than private schools. This could be attributed to the low level of oral health practices among
public school students. DMFT scores were significantly higher in rural than urban regions. This
findings could be explained by the poor oral hygiene habits in rural regions and the greater
opportunities for urban students to attend dental care services. Calculus and shallow pockets
levels were significantly higher among smokers. Smoking is known to exert a significant effect
on periodontal status, which might predispose individuals to the development of periodontal
disease (24). Calculus and shallow pockets were more frequent in girls than in boys. The
association between sex and periodontal disease prevalence is still debatable. Several studies
have reported higher prevalence in male than in female participants (25), but others have
indicated no significant effect of sex on periodontal health (26,27).

  Conclusion
  

This study showed that dental caries and periodontal disease levels in school children aged 12
and 15 years in Lebanon are extremely high, thus highlighting a critical oral health issue.
School-based preventive campaigns encouraging a healthier lifestyle for those at high risk and
regular dental follow-up should be supported and conducted for Lebanese school children.
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  État de santé bucco-dentaire des écoliers libanais âgés de 12 à 15 ans
  Résumé
  

Contexte : Les études portant sur l'état de santé bucco-dentaire des écoliers libanais sont
rares.

  

Objectifs : Évaluer l'état de santé bucco-dentaire des enfants d'âge scolaire libanais et fournir
des données épidémiologiques pour la planification et l'évaluation des programmes de soins de
santé bucco-dentaire.

  

Méthodes : Nous avons sélectionné 7902 écoliers âgés de 12 à 15 ans dans les six
gouvernorats du Liban, en utilisant une méthode d'échantillonnage probabiliste à plusieurs
degrés. Les données ont été obtenues au moyen de questionnaires structurés auto-administrés
et d'examens cliniques (méthodologie et critères de l'Organisation mondiale de la Santé). Les
caries dentaires ont été enregistrées en utilisant l'indice CAO (dents cariées, absentes ou
obturées). Le statut parodontal a été évalué à l'aide de l'indice communautaire parodontal (CPI).

  

Résultats : Le nombre moyen (écart type) de dents cariées, manquantes et obturées était de
3,01 (2,927), 0,05 (0,245) et 2,14 (2,071), respectivement, et le score CAO moyen était de 5,20
(3,549). Dans l'ensemble de la population testée, la prévalence des caries était de 89,5 % et
seuls 10,5 % des enfants n'avaient aucune carie. L'âge, l'emplacement géographique et le
secteur scolaire constituaient les facteurs de risque les plus importants pour la prévalence des
caries. Une parodontopathie (score CPI > 0) a été observée chez 7633 participants (96,6 %).
Contrairement aux poches parodontales peu profondes qui montraient une faible prévalence, le
tartre était l'affection parodontale la plus fréquemment détectée dans les deux âges (50,9 % à
12 ans et 50,2 % à 15 ans). L'âge, le sexe, le secteur scolaire et le tabagisme étaient fortement
associés à la survenue de parodontopathies.

  

Conclusion : Des campagnes de santé publique à des fins préventives et réparatrices sont
fortement recommandées pour améliorer l'état de santé bucco-dentaire chez les écoliers
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libanais.

حالة صحة الفم لتلاميذ المدارس الذين تتراوح أعمارهم بين 12 و15 عامًا في  
لبنان
  

شيرين عبد الملك، كارول شكر، آلان رومانوس، سمر رشيدي

الخلاصة  
  

: لا يتوافر الكثير من الدراسات التي تتناول حالة صحة الفم بين تلاميذ المدارسالخلفية
في لبنان.

  

: هدفت هذه الدراسة الى تقييم حالة صحة الفم بين تلاميذ المدارس في لبنان،الأهداف
وتوفير البيانات الوبائية لتخطيط البرامج المعنية برعاية صحة الفم وتقييمها.

  

: اخترنا 7902 تلميذا من تلاميذ المدارس الذين تتراوح أعمارهم بين 12 و15طرق البحث
عامًا من 6 محافظات في لبنان، باستخدام طريقة أخذ العينات الاحتمالية المتعددة
المراحل. تم الحُصول على البيانات عن طريق الاستبيانات المُصممة لتُستكمل ذاتيًّا
والفحوص السريرية (منهجية منظمة الصحة العالمية ومعاييرها). وسُجلت حالات تسوُّس
الأسنان باستخدام مؤشر معدل الأسنان المنخورة أو المقلوعة أو المحشوة (DMFT). وخضعت
حالة الأمراض التي تصيب دواعم الأسنان للتقييم باستخدام المؤشر المجتمعي للأمراض
.(CPI) التي تصيب دواعم الأسنان

  

: كان متوسط عدد الأسنان المنخورة أو المقلوعة أو المحشوة 3.01 (2.927)، و0.05النتائج
(0.245) و2.14 (2.071) على التوالي، وبلغ متوسط درجة مؤشر معدل الأسنان المنخورة أو
المقلوعة أو المحشوة (DMFT) 5.20 (3.549). ومن بين الفئة السكانية التي خضعت للاختبار،
كان معدل انتشار التسوس %89.5، بينما كانت نسبة الأطفال الذين لا يعانون على الإطلاق
من التسوس %10.5. وتضمنت أهم عوامل الخطر المرتبطة بمعدل انتشار التسوس: العمر،
والموقع الجغرافي، والقطاع المدرسي. ولوحظت الأمراض التي تصيب دواعم الأسنان (مؤشر
CPI > 0) تبين التي الضحلة الأسنان دواعم جيوب من النقيض وعلى .(%96.6) اًمشارك 7633 في
انخفاض معدل انتشارها، كان الجير أكثر الحالات المكتشفة في الأمراض التي تصيب دواعم
الأسنان في كلا العمرين (%50.9 في عمر 12 عامًا و%50.2 في عمر 15 عامًا). وارتبط العمر
ونوع الجنس والقطاع المدرسي والتدخين ارتباطًا كبيرًا بحدوث الأمراض التي تصيب دواعم
الأسنان.
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: يُوصَى بشدة بتنظيم حملات وقائية وترميمية في مجال الصحة العامة لتحسينالاستنتاجات
حالة صحة الفم بين تلاميذ المدارس في لبنان.

  References
  

1. Dülgergil Ç, Dalli M, Hamidi M, Çolak H. Early childhood caries update: a review of causes,
diagnoses, and treatments. J Nat Sci Biol Med. 2013 Jan;16;4(1):29–38.
https://doi.org/10.4103/0976-9668.107257 PMID:23633832

  

2. Oh T-J, Eber R, Wang H-L. Periodontal diseases in the child and adolescent. J Clin
Periodontol. 2002 May;29(5):400–10. PMID: 10925775

  

3. Fernandes IB, Pereira TS, Souza DS, Ramos-Jorge J, Marques LS, Ramos-Jorge ML.
Severity of dental caries and quality of life for toddlers and their families. Pediatr Dent. 2017 Mar
15;39(2):118–23. PMID:28390461

  

4. Petersen PE. Priorities for research for oral health in the 21st century – the approach of the
WHO Global Oral Health Programme. Community Dent Health. 2005 Jun;22(2):71–4.
PMID:15984131

  

5. Nélio Veiga and Inês Coelho. The importance of epidemiology in dental medicine. J Dent Oral
Heal. 2015; 1(4).
https://scientonline.org/open-access/the-importance-of-epidemiology-in-dental-medicine.pdf

  

6. Petersson GH, Bratthall D. The caries decline: a review of reviews. Eur J Oral Sci. 1996
Aug;104(4 ( Pt 2)):436–43. https://doi.org/10.1111/j.1600-0722.1996.tb00110.x PMID:8930595

  

7. Doumit M, Doughan B. La santé bucco-dentaire des écoliers au Liban. Sante. 2002
Apr–Jun;12(2):223–8.
https://www.jle.com/fr/revues/san/e-docs/la_sante_bucco_dentaire_des_ecoliers_au_liban_220
123/article.phtml

  

 11 / 14



WHO EMRO  |  Oral health status of 12- and 15-year-old Lebanese school children

8. Doumit M, Doughan B. Dental caries and fluorosis among children in Lebanon. Indian J Dent
Res. 2018 May–Jun;29(3):317–22. https://doi.org/10.4103/ijdr.IJDR_475_17 PMID:29900915

  

9. Hussein SA, Doumit M, Doughan B, El Nadeef M. Oral health in Lebanon: a pilot pathfinder
survey. East Mediterr Health J. 1996;2(2):299–303.
http://www.emro.who.int/emhj-volume-2-1996/volume-2-issue-2/article16.html

  

10. Doumit M, Al Sayah F. The trends in consumption patterns of toothbrushes and toothpastes
in Lebanon. East Mediterr Health J. 2018 May;24(2):216–20. PMID:29748950

  

11. Oral health surveys : basic methods – 5th edition. World Health Organization; 2013
(https://www.who.int/oral_health/publications/9789241548649/en/, accessed 21 January 2021).

  

12. Shah N, Pandey RM, Duggal R, Mathur V, Rajan K. Oral Health in India: a report of the multi
centric study, Directorate General of Health Services, Ministry of Health and Family Welfare,
Government of India and World Health Organisation Collaborative Program [website]. 2007
(https://www.semanticscholar.org/paper/Oral-Health-in-India%3A-A-report-of-the-multi-centric-S
hah-Pandey/e69bb1bba32c0ded374cbf23c49bcac5c280d56e, accessed 21 January 2021).

  

13. Ainamo J, Barmes D, Beagrie G, Cutress T, Martin J, Sardo-Infirri J. Development of the
World Health Organization (WHO) community periodontal index of treatment needs (CPITN). Int
Dent J. 1982 Sep;32(3):281–91. PMID:6958657

  

14. Behbehani JM, Scheutz F. Oral health in Kuwait. Int Dent J. 2004 Dec;54(6 Suppl 1):401–8.
https://doi.org/10.1111/j.1875-595x.2004.tb00018.x PMID:15631104

  

15. Abid A. Oral health in Tunisia. Int Dent J. 2004 Dec;54(6 Suppl 1):389–94.
https://doi.org/10.1111/j.1875-595x.2004.tb00016.x PMID:15631102

  

16. Al-Ismaily M, Al-Busaidy K, Al-Khussaiby A. The progression of dental disease in Omani

 12 / 14



WHO EMRO  |  Oral health status of 12- and 15-year-old Lebanese school children

schoolchildren. Int Dent J. 2004 Dec;54(6 Suppl 1):409–10.
https://doi.org/10.1111/j.1875-595x.2004.tb00019.x PMID:15631105

  

17. Taani DSMQ. Oral health in Jordan. Int Dent J. 2004 Dec;54(6 Suppl 1):395–400.
https://doi.org/10.1111/j.1875-595x.2004.tb00017.x PMID:15631103

  

18. El-Nadeef MAI, Al Hussani E, Hassab H, Arab IA. National survey of the oral health of 12-
and 15-year-old schoolchildren in the United Arab Emirates. East Mediterr Health J. 2009
Jul–Aug;15(4):993–1004. PMID:20187552

  

19. Al Agili DE. A systematic review of population-based dental caries studies among children in
Saudi Arabia. Saudi Dent J. 2013 Jan;25(1):3–11. PMID:23960549

  

20. Wang H-Y, Petersen PE, Bian J-Y, Zhang B-X. The second national survey of oral health
status of children and adults in China. Int Dent J. 2002;52(4):283–90.
http://doi.org/10.1111/j.1875-595x.2002.tb00632.x PMID:12212817

  

21. Kaimenyi JT. Oral health in Kenya. Int Dent J. 2004 Dec;54(6 Suppl 1):378–82.
https://doi.org/10.1111/j.1875-595x.2004.tb00015.x PMID:15631100

  

22. van Wyk PJ, van Wyk C. Oral health in South Africa. Int Dent J. 2004 Dec;54(6 Suppl
1):373–7. https://doi.org/10.1111/j.1875-595x.2004.tb00014.x PMID:15631099

  

23. Vadiakas G, Oulis CJ, Tsinidou K, Mamai-Homata E, Polychronopoulou A. Oral hygiene and
periodontal status of 12 and 15-year-old Greek adolescents. A national pathfinder survey. Eur
Arch Paediatr Dent. 2012 Feb;13(1):11–20. https://doi.org/10.1007/BF03262835
PMID:22293100

  

24. Basavaraj P. Periodontal health among smokers and non-smokers – a comparative study. J
Indian Dent Assoc. 2011 Jan;5(1):92–3.

 13 / 14



WHO EMRO  |  Oral health status of 12- and 15-year-old Lebanese school children

  

26. Jacob S. Global prevalence of periodontitis: a literature review. Int Arab J Dent. 2012 Feb
10;3(1):26–30. https://ojs.usj.edu.lb/ojs/index.php/iajd/article/view/54/29

  

27. Mohammad N. The effect of gender factor on periodontal disease. International J Sci Nat.
2017;8(3):588–90.

  

28. Shiau HJ, Reynolds MA. Sex differences in destructive periodontal disease: a systematic
review. J Periodontol. 2010 Oct;81(10):1379–89. https://doi.org/10.1902/jop.2010.100044
PMID:20450376

  Thursday 11th of July 2024 11:42:38 PM

 14 / 14


