
Contents

Eastern Mediterranean
Health Journal

La Revue de Santé de
la Méditerranée orientale

Volume 18 / No. 10
October / Octobre 2012 املجلد الثامن عرش / عدد 10

ترشين االول / أكتوبر

Regional Committee for the Eastern Mediterranean 
WHO’s Eastern Mediterranean Region comprises 22 Member 
States and the occupied Palestinian territory (West Bank and Gaza 
Strip). The Regional Committee for the Eastern Mediterranean 
is WHO’s decision-making body in the Region. The Fifty-ninth 
session of the Regional Committee is being held in the Cairo, 
Egypt from 1 to 4 October 2012. 

V
olum

e 18     N
um

ber  10 
    O

ctober  2012

Letter from the Editor ........................................................................................................................................................995

Research articles

Waterpipe smoking and dependence are associated with chronic bronchitis: a case–control 
study in Lebanon ...................................................................................................................................................... 996

Which form of nicotine replacement therapy is more effective for quitting smoking? A study in 
Tehran, Islamic Republic of Iran ............................................................................................................................. 1005

Physical and verbal/emotional abuse of schoolchildren, Lebanon, 2009 ............................................................1011

Corrections. 1. In-hospital complications and 1-year outcome of acute coronary syndrome in patients 
with hypertension. 2. Mapping family planning policy and programme best practices in the WHO Eastern 
Mediterranean Region ............................................................................................................................................ 1020 

Home-related injuries among children: knowledge, attitudes and practice about first aid 
among rural mothers ................................................................................................................................................ 1021

Workers’ safety in the construction industry in the southern West Bank of Palestine ......................................... 1028

Vector ecology and susceptibility in a malaria-endemic focus in southern Islamic Republic of Iran ................ 1034

Field efficacy of expanded polystyrene and shredded waste polystyrene beads for mosquito control 
in artificial pools and field trials, Islamic Republic of Iran ..................................................................................... 1042

Age-standardized mortality rates by cause in Basra, Iraq: 1978 and 2007 ........................................................... 1049

Serial tumour markers serum carcinoembryonic antigen and cancer antigen 15-3 assays in detecting 
symptomatic metastasis in breast cancer patients .................................................................................................1055

Mismatch between Arab women’s preferences and options offered for treatment of stress 
urinary incontinence in the United Arab Emirates ................................................................................................1060

Growth advantage of CD34+ cells in trisomy 8 high-risk myelodysplastic syndrome despite 
enhanced apoptotic signals .................................................................................................................................... 1065

Short communication

Goals for oral health in Tunisia 2020 ...................................................................................................................... 1072

Letter to the Editor ........................................................................................................................................................... 1078

Cover 18-10.indd   1 10/14/2012   10:29:50 AM



Subscriptions and Distribution 
Enquiries regarding subscriptions and distribution of the print edition of EMHJ should 

be addressed to: Printing and Marketing of Publications at: email: pam@emro.who.int; 
tel: (+202) 2276 5000; fax: (+202) 2670 2492 or 2670 2494 

Permissions 
Requests for permission to reproduce or translate articles, whether for sale or 

non-commercial distribution should be addressed to 
EMHJ at: emhj@emro.who.int 

Correspondence

Editor-in-chief
EMHJ

WHO Regional Office for the Eastern Mediterranean
P.O. Box 7608 

Nasr City, Cairo 11371 
Egypt 

Tel: (+202) 2276 5000 
Fax: (+202) 2670 2492/(+202) 2670 2494 

Email: khayat@emro.who.int/emhj@emro.who.int

EASTERN MEDITERRANEAN HEALTH JOURNAL
IS the official health journal published by the Eastern Mediterranean Regional Office of the World Health Organization. It is a 
forum for the presentation and promotion of new policies and initiatives in health services; and for the exchange of ideas, con‑
cepts, epidemiological data, research findings and other information, with special reference to the Eastern Mediterranean Region. 
It addresses all members of the health profession, medical and other health educational institutes, interested NGOs, WHO Col‑
laborating Centres and individuals within and outside the Region. 

LA REVUE DE SANTÉ DE LA MÉDITERRANÉE ORIENTALE
EST une revue de santé officielle publiée par le Bureau régional de l’Organisation mondiale de la Santé pour la Méditerranée 
orientale. Elle offre une tribune pour la présentation et la promotion de nouvelles politiques et initiatives dans le domaine des 
ser‑vices de santé ainsi qu’à l’échange d’idées, de concepts, de données épidémiologiques, de résultats de recherches et d’autres 
informations, se rapportant plus particulièrement à la Région de la Méditerranée orientale. Elle s’adresse à tous les professionnels 
de la santé, aux membres des instituts médicaux et autres instituts de formation médico‑sanitaire, aux ONG, Centres collabora‑
teurs de l’OMS et personnes concernés au sein et hors de la Région. 

EMHJ is a trilingual, peer reviewed, open access journal and the full contents are freely available at its website: 
http://www/emro.who.int/emhj.htm

EMHJ is abstracted/indexed in the Index Medicus and MEDLINE (Medical Literature Analysis and Retrieval Systems on Line) 
and the ExtraMed‑Full text on CD‑ROM, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), CAB 
International, Lexis Nexis, Scopus and the Index Medicus for the WHO Eastern Mediterranean Region (IMEMR).

©World Health Organization 2012  
All rights reserved

 Disclaimer 
The designations employed and the presentation of the material in this publication do not imply the expression of any opinion 
whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of 
its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border 
lines for which there may not yet be full agreement. The mention of specific companies or of certain manufacturers’ products 
does not imply that they are endorsed or recommended by the World Health Organization in preference to others of a similar 
nature that are not mentioned. All reasonable precautions have been taken by the World Health Organization to verify the 
information contained in this publication. However, the published material is being distributed without warranty of any kind, 
either express or implied. The responsibility for the interpretation and use of the material lies with the reader. In no event shall 
the World Health Organization be liable for damages arising from its use. The named authors alone are responsible for the views 
expressed in this publication.

 
 

ISSN 1020‑3397

Cover designed by Diana Tawadros 
Internal layout designed by Emad Marji and Diana Tawadros 

Printed by WHO Regional Office for the Eastern Mediterranean

هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم 
الوبائية  واملعطيات  واملفاهيم  اآلراء  ولتبادل  هلا،  والرتويج  الصحية  اخلدمات  اجلديدة ىف  واملبادرات  السياسات 
املتوسط. وهى موجهة إىل كل  بإقليم رشق  يتعلق منها  ما  املعلومات، وخاصة  ونتائج األبحاث وغري ذلك من 
واملراكز  املعنية،  احلكومية  املنظامت غري  التعليمية، وكذا  املعاهد  الطبية وسائر  والكليات  الصحية،  املهن  أعضاء 

املتعاونة مع منظمة الصحة العاملية واألفراد املهتمني بالصحة ىف اإلقليم وخارجه.
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رسالة من املحرر

Letter from the Editor

يشيع تدخني النارجيلة )الشيشة( يف اإلقليم، بل إنه كام يبدو آخذ يف التزايد بني الشباب، والسيَّام الفتيات؛ وهناك اعتقاد خاطئ شائع مفاده أن تدخني الشيشة 
ال يسبِّب األرضار التي يسببها تدخني السجائر. رغم أهنا تدّمر الصحة بنفس الدرجة، بل إهنا حتوي من النيكوتني كمية أكرب مما حتمله السجائر، إضافًة إىل 
أهنا حتوي عددًا إضافيًا من السموم الكثرية التي أصبح من املعروف أهنا تسبِّب عددًا من األمراض واالعتالالت. ويف هذا العدد نطالع دراسة للحاالت 
والشواهد يف لبنان حول حاالت االلتهابات املزمنة للقصبات )للُشَعب اهلوائية( وحاالت من الشواهد التي ليس لدهيا التهابات يف القصبات. وقد وجدت 
الدراسة أن االعتامد عىل تدخني الشيشة ال يرتابط يف الوقت الراهن تراُبطًا ُيعتّد به إحصائيًا مع التهاب القصبات، ولكن تدخني الشيشة يف أي وقٍت مىض ملدة 

تزيد عىل عرشين عامًا يزيد زيادة ُيعتّد هبا إحصائيًا من خطر التهاب القصبات املزمن.

يًا صعبًا، إال أن هناك العديد من األساليب التي يمكن اّتباعها لإلقالع عن  وما أن يبدأ املرء يف أي شكل من أشكال التدخني حتى يصبح اإلقالع عنه حتدِّ
دة من التعويضات مثل اللصقات واألقراص والعلكة. ويف هذا العدد دراسة  التدخني، ومنها عىل سبيل املثال االستعاضة بالنيكوتني. وتتوافر أشكال متعدِّ
املراجعني  متابعة  من  12 شهرًا  فخالل  التدخني.  اإلقالع عن  للنيكوتني يف  التعويضية  الطرق  ملثل هذه  النسبية  املنافع  اإلسالمية حول  إيران  من مجهورية 

لعيادات اإلقالع عن التدخني، أدَّى استخدام اللصقات والعلكة معًا إىل أعىل معدالت اإلقالع عن التدخني )%62.5(.

وُيَعدُّ العنف واإلصابات من املشكالت الرئيسية يف الصحة العمومية يف شتى أنحاء العامل، سواًء يف املنازل أم أماكن العمل أو يف املدارس، واإلحصائيات 
املتعلقة هبا تبعث األسى يف النفوس، إذ يموت ما يقرب من 430 شاب ممن ترتاوح أعامرهم بني 10 و24 عامًا كل يوم نتيجة العنف بني األفراد، كام يموت 
“غري مقصودة” يف حني يعاين عدد أكرب من ذلك من العجز الذي يرافقهم طوال  18 عامًا كل عام بسبب أذيات توَصف بأهنا  830 طفل دون سن   000

حياهتم. ويموت ما يزيد عىل 000 350 عامل كل عام يف العامل نتيجة إصابات غري مقصودة يف أماكن العمل، إىل جانب عدد أكرب من ذلك بكثري من حاالت 
العجز. ويف هذا العدد ثالث ورقات توضح مدى اّتساع هذه املشكلة، ففي لبنان، ذكرت التقارير أن 75% من أطفال املدارس الذين ترتاوح أعامرهم بني 10 
و18 عامًا قد عانوا من إيذاء جسدي ملرة واحدة عىل األقل يف املدارس، أما من سبب هلم اإليذاء فهم إما األساتذة وإما طالب آخرون، وبنَِسب متساوية. 
ويغلب أن يكون املعانون من اإليذاء إما طالبًا ذكورًا وإما طالبًا يف مدارس القطاع العام. كام تعرض دراسة أجريت يف مرص اإلصابات غري املقصودة يف 
املنازل لألطفال دون سن 12 عامًا، وقد وجدت أن معدل االنتشار هو 19% خالل األسابيع األربعة السابقة للمسح، كام أن معارف األمهات وممارستهم يف 
ما يتعلق باإلسعاف األويل غري كافية. وهناك ورقة أخرية درست السالمة يف أماكن العمل عند عامل البناء يف فلسطني، ووجدت أن 35% منهم قد عانوا من 

حوادث ذات صلة بالعمل، وأن معظمهم مل يتلق أبدًا تدريبات حول السالمة.

Waterpipe smoking is popular in the Region and appears to be growing among young people, especially young women. There is a 
common mistaken belief that waterpipe smoking is not as hazardous as cigarette smoking. However, it is just as damaging to health. 
Indeed, waterpipe tobacco has significantly higher nicotine content than cigarettes and contains numerous other toxins known to 
cause disease and illnesses. Published in this issue, a case–control study in Lebanon among chronic bronchitis cases and non-bron-
chitis controls found that while current waterpipe dependence was not significantly associated with chronic bronchitis, ever water-
pipe smoking > 20 waterpipe years significantly increased the risk of chronic bronchitis.

Once started on smoking in whatever form, quitting becomes a considerable challenge and there are many approaches to giving up 
smoking, nicotine replacement being one such. Several forms of nicotine replacement therapy are available such as nicotine patches, 
tablets or gum. An Iranian study published in this issue looked at the relative benefits of these 3 nicotine replacement methods in 
quitting smoking. On a 12-month follow-up among clients attending a cessation clinic, patches and gum used together resulted in 
the highest quit rate (62.5%).

Violence and injuries are major public health problems across the globe, whether in the home, workplace or school and the statistics 
are disturbing. Approximately 430 young people aged 10–24 years die every day as a result of interpersonal violence. About 830 000 
children under 18 years die every year from “unintentional” injuries and considerably more suffer lifelong disabilities. Over 350 000 
workers die each year globally due to unintentional occupational inju ries, with many more being disabled. This issue includes 3 
papers that demonstrate the extent of these problems. In Lebanon, 76% of schoolchildren aged 10–18 years are reported to have 
experienced physical abuse at least once at school, the abusers being equally teachers and other students. Male students and students 
in public schools were significantly more likely to suffer physical abuse. A study in Egypt examined unintentional injuries at home 
among children up to 12 years and found an incidence of 19.3% in the 4 weeks preceding the survey and that mother’s knowledge 
and practice of first aid was inadequate. Finally, a paper on workplace safety among construction workers in Palestine found 35% had 
experienced a work-related accident but the vast majority had never received any safety training.
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Waterpipe smoking and dependence are associated 
with chronic bronchitis: a case–control study in Lebanon
P. Salameh,1,2 M. Waked,3 F. Khoury,2 Z. Akiki,2 Z. Nasser,2 L. Abou Abbass,2 M. Dramaix 4 for the Chronic Bronchitis Study Group 5

ABSTRACT Waterpipe smoking and its association with chronic bronchitis has not been assessed in Lebanon. 
This case–control study in Beirut in 2009/2010 evaluated this relationship: 274 cases of chronic bronchitis 
and 559 controls without the condition aged ≥ 40 years were enrolled. Data were collected by questionnaire 
on: sociodemographic characteristics, respiratory symptoms, smoking (waterpipe and cigarette) and nicotine 
dependence. ANOVA, Student, Kruskal–Wallis, chi-squared and Fisher exact tests were used when applicable and 
logistic regression analysis was carried out. Previous waterpipe smoking (OR = 6.4), previous mixed smoking (OR = 
38.03) and current mixed smoking (OR = 7.68) were significantly associated with chronic bronchitis (P < 0.001 for all) 
but current exclusive waterpipe smoking was not (OR = 1.87, 95% CI: 0.74–4.72). Current waterpipe dependence was 
significantly associated with chronic bronchitis (OR = 3.74, P < 0.001). After adjustment for covariates/confounders, 
ever waterpipe smoking > 20 WP-years (P < 0.001) was significantly associated with chronic bronchitis.

1Faculties of Pharmacy; 2Public Health, Lebanese University, Beirut, Lebanon (Correspondence to P. Salameh: psalameh@ul.edu.lb; 
pascalesalameh1@hotmail.com). 3Faculty of Medicine, Saint George Hospital & Balamand University, Beirut, Lebanon. 4Faculty of Medicine, 
School of Public Health, Université Libre de Bruxelles, Brussels, Belgium. 5The Chronic Bronchitis Study Group also includes: G. Khayat, S.Azizi, D. 
Saadeh, A Akhdar, C. Ziadeh and J. Salame.

Received: 22/09/11; accepted: 24/11/11

تدخني النرجيلة واالعتامد عليها يرتبطان بالتهاب الُشَعب اهلوائية املزمن: دراسة مضبطة بالشواهد يف لبنان
باسكال سالمة، مرينا واكد، فابيني خوري، زينة عقيقي، زينة نارص، ليندا أبو عباس، ميشال دراميه، وسائر فريق دراسة االلتهاب املزمن للقصبات

بالشواهد  املضبطة  الدراسة  هذه  قيَّمت  وقد  املزمن.  اهلوائية  الُشَعب  بالتهاب  الرتباطها  تقييم  جير  ومل  لبنان  يف  النرجيلة  تدخني  يتزايد  اخلالصة: 
شاهدًا  و559  املزمن،  اهلوائية  الُشَعب  بالتهاب  مصابة  حالة   274 الدراسة  يف  وأدرج  العالقة:  هذه   2009/2010 يف  أجريت  والتي  بريوت  يف 
والديموغرافية،  االجتامعية  اخلواص  عن  املعطيات  مجع  جرى  استبيان،  طريق  وعن  يساوهيا.  أو  سنة   40 من  أكرب  عمر  يف  املصابني  غري  من 
 ،Student و   ،ANOVA اإلحصائية  االختبارات  استخدمت  وقد  النيكوتني.  عىل  واالعتامد  والسجائر(،  )الشيشة  والتدخني  التنفسية،   واألعراض 
ف اللوجستي. وارتبط تدخني النرجيلة السابق، والتدخني  و Krushal-Wallis، و chi-squared، و Fisher حسب السياق املالئم، وأجري حتليل التحوُّ
املختلط السابق )OR = 38.03(، والتدخني املختلط احلايل )OR = 7.68( )احتاملية أقل من 0.001 للجميع( ارتباطًا ُيْعَتدُّ به بالتهاب الُشَعب اهلوائية 
املزمن، ولكن التدخني احلايل املقترص عىل النرجيلة مل يرتبط به )OR = 1.87، فاصلة الثقة 95%: 0.74 -4.72(. وارتبط االعتامد عىل تدخني النرجيلة 
احلايل ارتباطًا ُيْعَتدُّ به بالتهاب الُشَعب اهلوائية املزمن )OR = 3.74، باحتاملية أقل من 0.001(. وبعد تصحيح التغاير وعوامل االرتباك، فإن تدخني 

النرجيلة املستمر ألكثر من 20 سنة )احتاملية أقل من 0.001( ارتبط عىل نحو يعتد به بالتهاب الشعب اهلوائية املزمن.

Narguilé et dépendance et association avec la bronchite chronique : étude cas-témoins au Liban

RÉSUMÉ L'usage du narguilé et son association avec la bronchite chronique n'ont pas été évalués au Liban. La 
présente étude cas-témoins à Beyrouth en 2009 et 2010 a évalué cette association : 274 cas de bronchite chronique 
et 559 témoins en bonne santé âgés de 40 ans et plus ont été recrutés. Les données suivantes ont été recueillies au 
moyen d'un questionnaire : caractéristiques sociodémographiques, symptômes respiratoires, consommation de 
tabac (narguilé et cigarettes) et dépendance à la nicotine. L'analyse de la variance (ANOVA), les tests de Student, 
de Kruskal–Wallis, du khi-carré et de Fisher ont été utilisés lorsqu'ils étaient pertinents et une analyse de régression 
logistique a été menée. Des antécédents d'utilisation du narguilé (OR = 6,4) et de consommation mixte de tabac 
antérieure à l'étude (OR = 38,03) et au moment de l'étude (OR = 7,68) (P< 0,001 pour tous) étaient significativement 
associés à une bronchite chronique alors que l'utilisation exclusive du narguilé au moment de l'étude ne l'était 
pas (OR = 1,87 ; IC à 95 % : 0,74–4,72). Une dépendance au narguilé au moment de l'étude était significativement 
associée à une bronchite chronique (OR = 3,74 ; P<0,001). Après ajustements pour des co-variables/des facteurs 
de confusion, une consommation supérieure à 20 narguilés-an à un moment donné dans le passé (P<0,001) était 
significativement associée à une bronchite chronique. 
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Introduction

Waterpipe smoking is a form of tobacco 
smoking that is witnessing a surge in 
popularity all over the world [1–4]. 
Concerns about the health risk of wa-
terpipe smoking have been voiced [5,6], 
and the few studies conducted about 
the health effects suggest that it leads 
to cancer, genetic damage, diseases 
of the lungs and other conditions in 
active and passive smokers [7–12]. A 
recent systematic review highlighted 
the association of waterpipe smoking 
with lung cancer and respiratory illness 
among other deleterious effects [13]. 
Thus, waterpipe is considered by the 
World Health Organization (WHO) 
a global public health threat [5], and 
given the increasing number of people 
smoking the waterpipe, it is essential 
to study its health effects with renewed 
emphasis [14].

In Lebanon, waterpipe smoking 
prevalence is one of the highest in the 
WHO Eastern Mediterranean Region: 
25% in school students (versus 9%–
16% in Gulf countries), 28% among 
university students (versus 6% in Gulf 
countries, 15% in the Syrian Arab 
Republic and 33% in Pakistan), and 
15% among adults (versus 4%–12% 
in Gulf countries and 9%–12% in the 
Syrian Arab Republic) [15]. There are 
numerous reasons for this, including 
its availability, affordability, novelty, in-
fluence of media, lack of enforcement 
of antismoking laws, and its perceived 
associated pleasurable effects [16].

In a previous study, we validated 
the first dependence scale for waterpipe 
smoking, the Lebanon Waterpipe De-
pendence Scale – 11 (LWDS-11). This 
scale was able to discriminate between 
mild, moderate and heavy waterpipe 
smokers [17]. Waterpipe smoking is 
thus a habit that has dimensions of 
physiological (nicotine dependence), 
psychological (positive and negative re-
inforcement, craving) and social nature 
(conviviality and group smoking) [17], 
and it may manifest in several patterns 

in real life. A substantial percentage of 
waterpipe smokers may not depend on 
it (50%–80%, according to the quantity 
smoked), and may thus smoke irregu-
larly [18]. In a national cross-sectional 
study on adults aged ≥ 40 years, 45.3% 
of current waterpipe smokers were 
dependent on it; 60% were exclusive 
waterpipe smokers while 40% smoked 
both cigarettes and the waterpipe [19].

Chronic bronchitis increases the 
risk of infections and lung cancer; it may 
also progress to and constitute a part 
of chronic obstructive pulmonary dis-
ease (COPD) [20]. Although cigarette 
smoking is the most important cause of 
chronic bronchitis, waterpipe smoking 
seems to have health effects similar to 
those of cigarette smoking [5]. In a pre-
vious pilot study, we found relative risks 
of 2.5 of physician-diagnosed respira-
tory diseases and self-reported chronic 
bronchitis symptoms in waterpipe 
smokers versus never smokers [21].

The objective of this study therefore 
was to evaluate the association between 
waterpipe smoking, waterpipe depend-
ence and chronic bronchitis in a clinical 
setting. Waterpipe smoking and wa-
terpipe dependence were the exposure 
variables of interest, while the outcome 
variable was chronic bronchitis, defined 
as abnormal production of mucus caus-
ing airflow obstruction and inflamma-
tory changes in the bronchial mucosa 
leading to chronic productive cough for 
at least 3 months of the year for at least 
2 years [22].

Methods

Study design
We conducted a case–control study 
in 2 tertiary care hospitals in Beirut 
between July 2009 and June 2010, com-
paring a group of patients with chronic 
bronchitis with a control group. Expo-
sure to waterpipe smoking, waterpipe 
dependence and sociodemographic 
characteristics were compared between 
the 2 groups.

Since the study was observational 
and there participants would be un-
traceable, the Internal Review Board 
(IRB) of the Lebanese University 
waived the need for official approval to 
perform the study, provided the study 
respected patients’ autonomy and con-
fidentiality. No incentive was given to 
participants and they were free to par-
ticipate or not after a verbal explanation 
of the study objectives. The recorded 
data were anonymous and no names 
were entered.

Study population
The chronic bronchitis group (cases) 
was composed of incident or prevalent 
outpatient cases of patients who were 
newly diagnosed as chronic bronchitis 
by a chest physician and who responded 
positively to the question: “Have you 
had a productive morning cough for 
more than 3 months a year for more 
than 2 years?” [23]. Inclusion criteria 
were: age ≥ 40 years, and free of other 
diagnosed respiratory diseases such as 
asthma, tuberculosis, lung cancer or 
fibrosis. The exclusion criterion was: 
previous diagnosis of COPD.

The control group was drawn from 
outpatients consulting for a variety of 
problems (renal and urological, gas-
trointestinal, orthopaedic and rheuma-
tologic, cardiologic, endocrinological, 
gynaecological, and ophthalmological 
problems and pre-surgery consulta-
tion) and were free of any respiratory 
disease or symptom. Moreover, people 
accompanying cases (family members 
or friends) could also be taken as con-
trols. Inclusion criterion was age ≥ 40 
years. Exclusion criteria were: previous 
or current diagnosis of chronic bron-
chitis or COPD, any other diagnosed 
respiratory diseases such as asthma, 
tuberculosis, lung cancer or fibrosis; any 
chronic respiratory symptom.

Data collection
Patients were approached by local inter-
viewers (spirometry technicians) after 
referral of all patients fulfilling inclusion 
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criteria by the pulmonologists. After 
informed verbal consent, a standardized 
questionnaire was used to evaluate the 
following: detailed cigarette and water-
pipe smoking history, passive smoking 
at home and at work (determined by 
the number of smokers at home and 
work, both cigarette and waterpipe), ex-
posure to smoke and fumes at work and 
home (determined self-reported expo-
sure to toxic gases and fumes), history of 
residency in polluted areas (ever living 
close to a local power plant/busy road), 
cigarette and waterpipe dependence 
scores according to Fagerström Test 
for Nicotine Dependence (FTND) 
[24] and LWDS-11 [17] respectively. 
Waterpipe dependence was defined 
as having a score of ≥ 10 on LWDS-
11 [17]. Other potential confounding 
variables evaluated by the questionnaire 
included age, sex, education level, work 
status and marital status. Chronic bron-
chitis diagnosis was made after clinical 
and epidemiological testing: patients 
were evaluated for chronic respiratory 
symptoms such as dyspnoea, chronic 
cough, and chronic expectorations, 
using the American Thoracic Society 
questionnaire [25].

While the LWDS-11 was specifical-
ly developed for the Lebanese context, 
it showed an adequate internal con-
sistency (Cronbach alpha = 0.83) and 
construct validity (r = 0.72–0.78 for cor-
relation with saliva carbon monoxide) 
[17]. The FTND is an internationally 
used scale with variable but acceptable 
levels of validity and reliability [26]; it 
was adapted to Lebanon by translation 
into Arabic and back translation into 
English. The same translation procedure 
was applied for the American Thoracic 
Society questionnaire for respiratory 
symptoms.

Sample size calculation
We assumed an exposure probability 
to waterpipe smoke of 0.5 (represent-
ing the mean 50% of Lebanese adults 
individuals who smoke and could 
theoretically be exposed to waterpipe 

smoke) [27] and at least 20% of these 
were dependent on the waterpipe [17] 
making 10% of the general population 
waterpipe-dependent. Therefore with 
95% confidence interval and power of 
80%, the minimal sample size neces-
sary to show a twofold increase in the 
risk of chronic bronchitis was 721 sub-
jects, 515 controls and 206 cases. We 
increased the number of subjects above 
the minimum necessary to allow for 
possible missing values.

Statistical analysis
Data entry was performed by independ-
ent lay persons who were unaware of 
the objectives of the study. Quality 
control of data entry and data cleaning 
were carried out by the authors. Sta-
tistical analysis was performed using 
SPSS, version 13.0. A P-value of 0.05 was 
considered statistically significant.

For between-group comparison 
for continuous variables, we used 
ANOVA or Student tests for variables 
with adequate normal distribution. For 
non-normally distributed continuous 
variables and for discrete quantitative 
and ordinal variables, the Kruskal–Wal-
lis test was used. For categorical vari-
ables, the chi-squared and Fisher exact 
tests were used when applicable.

The dependent variable was: be-
ing diagnosed with chronic bronchitis. 
Independent variables were: waterpipe 
smoking and waterpipe dependence 
score. Dose–effect relationships were 
evaluated by trend tests. A stratified 
analysis was carried out for cigarette 
smoking and waterpipe smoking and 
dependence to test for interactions.

Multivariate analyses were carried 
out to compare measures between 
comparison groups, taking into account 
potential confounding variables that 
had a P-value < 0.20 in the bivariate 
analysis: ever cigarette smoking, sex, 
residency, age, education, work status 
and marital status. Logistic regression 
was chosen because the dependent 
variable was dichotomous: a stepwise 
descendent likelihood ratio logistic 

regression was applied, and the final 
models were reached. Point estimates, 
95% confidence intervals (CIs) and 
P-values are presented. The major in-
dependent variables were ever smoking 
(> 20 waterpipe-years) and waterpipe 
dependence (score of ≥ 10 on LWDS-
11). Interaction between waterpipe 
smoking/waterpipe dependence and 
ever smoking cigarettes was examined. 
The final models were accepted after 
determining adequacy of the fit with the 
Hosmer & Lemeshow test. Subgroup 
analyses were also carried out.

Results

Population
A total of 833 individuals were included 
in the study: 274 cases of chronic bron-
chitis and 559 controls without the 
condition. There was a refusal rate of no 
more than 10% (2% of cases and 10% of 
controls). 

Of the 274 cases, 121 (44.2%) were 
ever told by their doctor that they suf-
fered from a chronic respiratory disease 
and 42 (15.3%) had been hospitalized 
at least once due to their respiratory 
problem. In addition, 112 (40.9%) re-
ported that in the last 12 months, they 
had periods with more cough and ex-
pectorations than usual.

As for the 559 controls, 355 (63.5%) 
reported themselves totally healthy with 
no chronic diseases or symptoms; the 
rest were classified as follows: 42 (7.5%) 
were consulting for cardiology prob-
lems, 15 (2.7%) for endocrinology, 19 
(3.4%) for dermatology, 9 (1.6%) for 
haematology/oncology, 8 (1.4%) for 
nephrology, 9 (1.6%) for urology, 19 
(3.4%) for gastroenterology, 8 (1.4%) 
for gynaecology, 17 (3.04%) for oph-
thalmology, 3 (0.5%) for otorhinolar-
yngology and 15 (2.7%) for pre-surgery 
consultation. Forty patients (7.2%) did 
not give the reason for their medical 
consultation and we could not follow 
up on their files because the data we 
gathered were anonymous.
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Baseline characteristics
Table 1 gives baseline characteris-
tics of the cases and controls. There 
were significant differences between 
cases and controls: cases were older (P< 
0.001), with more males (P< 0.007), 
had a lower education (P< 0.001), were 
retired or never worked (P< 0.001), and 
were widowed or divorced (P< 0.001) 
(Table 1).

Smoking history
Compared to never smokers, all types 
of smoking, except passive smoking 
at work, were associated with a higher 
risk of chronic bronchitis, although 
with different strengths of association 
(Table 2). For ex-smokers, waterpipe 
smokers had a 6-times increased risk 
of chronic bronchitis (OR = 6.40, 95% 
CI: 2.55–16.11, P< 0.001) while for 
current smokers, waterpipe smokers 
had a 1.87-times increased risk of 
chronic bronchitis (OR = 1.87, 95% 
CI: 0.74–4.72, P< 0.001). Exclusive 
waterpipe dependence (OR = 3.74, 
95% CI: 1.24–7.58, P< 0.001) and 
being exposed to any type of passive 
smoking at home (OR = 3.09, 95% 
CI: 2.25–4.23, P< 0.001) also showed 
strong associations with chronic bron-
chitis.

Comparing current waterpipe-de-
pendent individuals with never smok-
ers and non-dependent waterpipe 
smokers gave an OR for chronic bron-
chitis of 7.11 (95% CI: 3.57–14.17, P< 
0.001).In the waterpipe-dependent 
group, 32.3% had chronic bronchitis, 
compared with 6.3% in the non-wa-
terpipe-dependent and non-smoker 
groups. Stratifying by cigarette smok-
ing and cigarette dependence showed 
no qualitative interaction (P = 0.17 
and P = 0.43 respectively). In the 
waterpipe smoker and never smoker 
subgroups, cases had a mean LWDS-
11 score of 11.05, while controls had a 
mean of 2.98 (P< 0.001); in exclusive 
waterpipe smokers, the scores were 
18.88 for cases and 11.59 for controls 
(P < 0.001).

Comparing ex-waterpipe smokers 
with never smokers gave an OR for 
chronic bronchitis of 17.28 (95% CI: 
8.74–34.16, P< 0.001). In this case, no 
stratified analysis could be performed 
because all the individuals in the 
cigarette smoker subgroup were also 
waterpipe smokers.

Dose–effect relationships
Statistically significant dose–effect 
relationships were found for all kinds 
of smoking (Table 3): higher cu-
mulative doses and frequencies and 
durations of smoking for all groups 
(ex-cigarette, ex-waterpipe, current 
cigarette and current waterpipe) were 
all associated with an increased risk of 

chronic bronchitis (P< 0.001) (Table 
3).

There was a positive and significant 
trend of increased chronic bronchitis 
with increasing waterpipe depend-
ence score with never smokers as the 
reference category (chronic bronchi-
tis prevalence = 6.3%). The higher 
the dependence score on LWDS-11, 
the higher the odds of chronic bron-
chitis: 6.7% of those with chronic 
bronchitis were non-dependent wa-
terpipe smokers (LWDS-11= 1–9) 
(OR=1.07, 95% CI: 0.30–3.80), 8.0% 
were moderately dependent (LWDS-
11 = 10–16) (OR=1.30, 95% CI: 
0.28–5.98), while 45.2% were highly 
dependent (LWDS-11 >16) (OR 

Table 1 Characteristics of cases (chronic bronchitis) and controls (without chronic 
bronchitis)

Characteristic Controls 
(n = 559)

Cases 
(n = 274)

P-value

% %

Age (years) < 0.001

40–44 34.5 6.9

45–49 26.3 9.5

50–54 12.7 10.6

55–59 8.6 15.7

60–64 6.6 15.3

65 + 11.3 42.0

Sex 0.007

Male 44.1 54.0

Female 55.9 46.0

Education < 0.001

Never been to school 2.0 3.7

Primary or less 8.7 29.4

Complementarya or less 12.1 19.9

Secondary or less 31.1 30.1

University degree 46.1 16.9

Working status < 0.001

Currently working 66.4 35.8

Retired 8.9 25.5

Currently unemployed 0.9 0.7

Never worked 23.8 38.0

Marital status < 0.001

Married 83.0 85.3

Single 13.9 6.6

Widowed or divorced 3.1 8.1
aUp to 15 years of age.
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= 12.34, 95% CI: 5.65–26.96) (P < 
0.001 for trend).

Multivariate and subgroup 
analyses

Table 4 shows the multivariate analyses 
for the association between chronic 
bronchitis and waterpipe smoking in 
the whole sample and in subgroups. A 
stepwise descendent logistic regression 
was run, taking waterpipe smoking of 
≥ 20 waterpipe-years as a major inde-
pendent variable (n = 824; 272 chronic 
bronchitis cases and 552 controls; there 
were some patients with missing values 
on some covariates), the final model 
adequately fit the data: Nagelkerke R2 

= 0.546 and Hosmer & Lemeshow test 
P-value = 0.062; 81.6% of individuals 
were adequately classified by the model.

There was a significant positive 
association between ever waterpipe 

smoking and chronic bronchitis after 
adjusting for all the covariates (adjusted 
ORa = 2.75, 95% CI: 1.48–5.09, P = 
0.001). After adjustment, all the other 
covariables except ever living close to 
a power plant (ORa = 1.50, P = 0.075) 
were also significantly associated with 
chronic bronchitis. The interaction 
term was removed from the analysis 
model because it was not significant.

Among the waterpipe smokers, 
when taking waterpipe smoking of ≥ 20 
waterpipe-years as a major independent 
variable (n = 180; 61 chronic bronchitis 
cases and 119 controls), the final model 
adequately fit the data: Nagelkerke R2= 
0.765 and Hosmer & Lemeshow test P-
value = 0.884; 87.8% of individuals were 
adequately classified by the model. Wa-
terpipe smoking significantly increased 
the risk of chronic bronchitis (ORa = 
5.65, 95% CI: 1.58–20.23, P = 0.008). 

Older age, ever cigarette smoking, 
female gender, lower education, ever 
living close to a local power plant and 
air conditioning on heating mode all 
increased the risk of chronic bronchitis.

In the cigarette smokers subgroup, 
when taking waterpipe smoking ≥ 20 
waterpipe-years as a major independ-
ent variable (n = 480; 251 chronic 
bronchitis cases and 229 controls), the 
final model adequately fitted the data: 
Nagelkerke R2 = 0.338 and Hosmer & 
Lemeshow test P-value = 0.131; 71.9% 
of individuals were adequately classified 
by the model. There was a positive re-
lationship between waterpipe smoking 
and chronic bronchitis (ORa = 2.56, 
95% CI: 1.29–5.08, P = 0.007). In ad-
dition, older age, number of smokers in 
the family, lower education, ever living 
close to a busy road, ever living close to 
a local power plant, and heating home 

Table 2 Smoking history of cases (chronic bronchitis) and controls (without chronic bronchitis)

Variable Controls (n = 559) Cases (n = 274) P-value OR (95%CI)

No. (%) No. (%)

Previous smoking (n = 366) (n = 140) < 0.001

 Never smokera 254 (69.4) 17 (12.1) 1.00

 Cigarette smoker 80 (21.9) 86 (61.4) 16.06 (9.01–28.62)

 Waterpipe smoker 21 (5.7) 9 (6.4) 6.40 (2.55–16.11)

 Mixed smoker 11 (3.00 28 (20.0) 38.03 (16.21–89.24)

Current smoking (n = 455) (n = 162) < 0.001

 Never smokera 254 (55.8) 17 (10.5) 1.00

 Cigarette smoker 110 (24.2) 120 (74.1) 16.30 (9.34–28.39)

 Waterpipe smoker 56 (12.3) 7 (4.3) 1.87 (0.74–4.72)

 Mixed smoker 35 (7.7) 18 (11.1) 7.68 (3.63–16.29)

Actual tobacco dependenceb (n = 332) (n = 107) < 0.001

 Never smokeda 254 (76.5) 17 (15.9) 1.00

 Cigarette dependence 35 (10.5) 74 (69.2) 31.59 (16.75–59.59)

 Waterpipe dependence 39 (11.7) 8 (7.5) 3.74 (1.24–7.58)

 Mixed dependence 4 (1.2) 8 (7.5) 29.88 (8.17–109.30)

Passive smoking at home (n = 559) (n = 274) < 0.001

 No 298 (53.3) 74 (27.0) 3.09 (2.25–4.23)

 Yes 261 (46.7) 200 (73.0) 1.00

Passive smoking at work (n = 559) (n = 274) 0.557

 No 472 (84.4) 227 (82.8) 1.12 (0.76–1.66)

 Yes 87 (15.6) 47 (17.2) 1.00
aNever smokers are the same in all 3 comparisons; bWaterpipe dependence was measured by the Lebanese Waterpipe Dependence Scale-11 and cigarette dependence by 
the Fagerström Test for Nicotine Dependence. 
OR = odds ratio; CI = confidence interval.
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by hot air were associated with chronic 
bronchitis. No logistic regression could 
be run on never cigarette smokers alone 
because the model inadequately fit the 
data.

In the current waterpipe smok-
ers subgroup when taking waterpipe 

dependence as a major independent 
variable (n = 110; 23 chronic bronchitis 
cases and 87 controls), the final model 
adequately fitted the data: Nagelkerke 
R2= 0.722 and Hosmer & Lemeshow 
test P-value = 0.269; 93.6% of individu-
als were adequately classified by the 

Table 3 Smoking dose–effect relationship for cases (chronic bronchitis) and controls (without chronic bronchitis) 

Dose Controls (n = 559) Cases (n = 274) P-value OR (95% CI)

No. (%) No. (%)

Previous cigarette smoking (pack-years)a (n = 342) (n = 131) < 0.001

 < 1 256 (74.9) 16 (12.2) 1.00

 1–18 41 (12.0) 17 (13.0) 6.63 (3.11–14.16)

 18.1–56 32 (9.4) 47 (35.9) 23.50 (11.95–46.20)

 > 56 13 (3.8) 51 (38.9) 62.77 (28.46–138.46)

Previous waterpipesmoking (waterpipe-years)b (n = 283) (n = 52) < 0.001

 < 0.1 255 (90.1) 17 (32.7) 1.00

 0.1–29.9 16 (5.7) 10 (19.2) 9.38 (3.70–23.77)

 ≥ 30 12 (4.2) 25 (48.1) 31.25 (13.42–72.78)

Current cigarette smoking (pack-years)a (n = 396) (n = 151) < 0.001

 < 1 270 (68.2) 25 (16.6) 1.00

 1–18 57 (14.4) 13 (8.6) 2.46 (1.19–5.10)

 18.1–45 49 (12.4) 39 (25.8) 8.60 (4.78–15.46)

 > 45 20 (5.1) 74 (49.0) 39.96 (21.03–75.92)

Current waterpipe smoking (waterpipe-years) b (n = 341) (n = 42) < 0.001

 < 0.1 261 (76.5) 18 (42.9) 1.00

 0.1–19.9 50 (14.7) 4 (9.5) 1.16 (0.377–3.57)

 ≥ 20 30 (8.8) 20 (47.6) 9.67 (4.61–20.27)

Previous waterpipe frequency (waterpipe/week) (n = 286) (n = 54) < 0.001

 < 0.1 256 (89.6) 17 (31.5) 1.00

 0.1–3 15 (5.2) 12 (22.2) 12.05 (4.88–29.75)

 > 3 15 (5.2) 25 (46.3) 25.10 (11.20–56.23)

Previous waterpipe duration (years) (n = 286) (n = 54) < 0.001

 < 0.1 258 (90.2) 19 (35.2) 1.00

 0.1–9.9 16 (5.6) 10 (18.5) 8.49 (3.39–21.24)

 ≥ 10 12 (4.2) 25 (46.3) 28.29 (12.32–64.95)

Current waterpipe frequency (waterpipe/week) (n = 345) (n = 42) 0.001

 < 0.1 256 (74.2) 17 (40.5) 1.00

 0.1–2 35 (10.1) 4 (9.5) 1.72 (0.55–5.41)

 2.1–7 52 (15.1) 19 (45.2) 5.50 (2.68–11.29)

 > 7 2 (0.6) 2 (4.8) 15.06 (2.00–113.58)

Current waterpipe duration (years) (n = 345) (n = 42) < 0.001

 < 0.1 265 (76.8) 18 (42.9) 1.00

 0.1–5 39 (11.3) 2 (4.8) 0.76 (0.17–3.38)

 5.1–10 34 (9.9) 15 (35.7) 6.50 (3.00–1.63)

 > 10 7 (2.0) 7 (16.7) 14.72 (14.72–46.56)
aCumulative/day;bCumulative/week. 
OR = odds ratio; CI = confidence interval.

model. Waterpipe dependence was as-
sociated with an increase in the odds of 
chronic bronchitis but this was not sta-
tistically significant (ORa = 5.14, 95% 
CI: 0.81–32.62, P = 0.083). Only older 
age (ORa = 2.74, 95% CI: 1.50–5.02, P 
= 0.001) and heating home by hot air 
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(ORa = 12.96, 95% CI: 1.06–158.27, 
P = 0.045) were significantly associ-
ated with chronic bronchitis in this sub-
group. The interaction term between 
cigarette and waterpipe dependence 
gave no significant result and it was re-
moved from the model.

Discussion

This is, to our knowledge, the first 
case–control study that thoroughly 
looked at the relationship between 
waterpipe smoking, dependence and 
chronic bronchitis. At first sight, water-
pipe smoking seems less harmful than 

cigarette, particularly in current water-
pipe smokers. The reverse causality con-
cept could explain this whereby current 
waterpipe smokers continue to smoke 
as long as they are healthy. However, 
the risk of chronic bronchitis was high in 
current waterpipe-dependent smokers 
versus non-smokers and non-water-
pipe-dependent individuals. Although 
comparable results have not been re-
ported in the literature, these results 
are analogous to those found by other 
researchers for cigarette smoking, where 
tobacco dependence increases the risk 
of COPD; this finding is explained by 
genetic links between tobacco depend-
ence and respiratory disease propensity 

[28,29]. Similar explanations may be 
applied to our findings.

We found a strong association be-
tween the risk of chronic bronchitis and 
being an ex-waterpipe smoker, although 
still less than that of ex-cigarette smok-
ers. A cumulative dose of 20 waterpipe-
years was also particularly implicated in 
increasing the risk of chronic bronchitis. 
Mixed smoking seemed to pose a partic-
ular risk: waterpipe smoking increased 
the risk of chronic bronchitis in cigarette 
smokers, which suggests a synergistic 
interaction between cigarette and wa-
terpipe smoking is probable. The reason 
why this interaction gave no significant 
results in stratified analyses and was not 

Table 4 Multivariate analyses for the association between waterpipe (WP) smoking and chronic bronchitis

Population/subgroup Major independent variables & covariates ORa (95% CI) P-value

All individuals Ever smoking (> 20 WP-years) 2.75 (1.48–5.09) 0.001

Older age 1.57 (1.39–1.77) <0.001

Ever cigarette smoking 14.05 (8.07–24.46) <0.001

Lower education 1.45 (1.21–1.75) <0.001

Ever living close to a busy road 2.07 (1.36–3.16) 0.001

Ever living close to a power plant 1.50 (0.96–2.33) 0.075

Air conditioning on heating mode 2.25 (1.14–4.42) 0.019

Heating home other than electrically 1.54 (1.03–2.32) 0.036

Passive smoking inside the home 1.88 (1.23–2.88) 0.004

All WP smokers Smoking (> 20 WP-years) 5.65 (1.58–20.23) 0.008

Older age 2.00 (1.36–2.95) <0.001

Ever cigarette smoking 412.01 (25.85–6565.31) <0.001

Female gender 5.02 (1.32–19.08) 0.018

Lower education 4.03 (1.70–9.52) 0.002

Ever living close to a local power plant 15.01 (2.64–85.44) 0.002

Air conditioning on heating mode 9.48 (1.24–72.52) 0.030

Cigarette smokers Ever smoking (> 20 WP-years) 2.56 (1.29–5.08) 0.007

Number of smokers in the family 1.34 (1.10–1.63) 0.004

Older age 1.56 (1.37–1.78) <0.001

Lower education 1.29 (1.05–1.58) 0.015

Ever living close to a busy road 1.66 (1.06–2.60) 0.026

Ever living close to a local power plant 1.92 (1.18–3.12) 0.009

Air conditioning on heating mode 2.22 (1.06–4.66) 0.034

Current WP smokers Waterpipe dependence (≥ 10 on LWDS-11) 5.14 (0.81–32.62) 0.083

Older age 2.74 (1.50–5.02) 0.001

Female gender 4.45 (0.72–27.73) 0.110

Air conditioning on heating mode 12.96 (1.06–158.27) 0.045

Central heating 4.12 (0.73–23.41) 0.110

ORa = adjusted odds ratio; CI = confidence interval. 
LWDS-11 = Lebanon Waterpipe Dependence Scale – 11.



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد العارش

1003

retained in the final statistical models 
may be because of the small number of 
individuals after stratification. To our 
knowledge, no studies have ever exam-
ined the interaction between cigarette 
and waterpipe smoking and respiratory 
diseases; specific studies will be required 
to clearly show this interaction on lung 
diseases, including chronic bronchitis.

Other findings of our study also de-
serve attention: we found that older age, 
female gender, lower education, home 
heating by solid or liquid fossil fuels (not 
electrically), exposure to passive smok-
ing at home in particular and ever living 
close to busy roads and a local power 
plant all increased the risk of chronic 
bronchitis. These characteristics and 
exposures have already been shown to 
increase the risk of chronic bronchitis 
and COPD and have been identified as 
risk factors in the GOLD recommenda-
tions [30].

Thus, we were able to show that 
waterpipe smoking increases the risk of 
chronic bronchitis. Although causality 
relationship cannot be demonstrated, 
there are internal causality factors that 
increase its likelihood, such as the 
dose–effect relationship and multi-
variate analyses in different subgroups. 
Moreover, some external causality 
criteria also exist, such as the biologi-
cal plausibility [5] and the consistency 
of results with other researchers: our 
results are in line with associations 
found between waterpipe smoking and 
chronic bronchitis (compared to ciga-
rette smoking) in Syrian women [12] 
and a systematic review that showed 
that waterpipe smoking was signifi-
cantly associated with “respiratory ill-
ness”, without further specifications 

[13]. Another study reported higher 
pulmonary permeability [8] and lower 
mucociliary clearance in Turkey water-
pipe smokers (versus cigarette smokers 
and passive smokers) [31].

There are some limitations to our 
study that should be noted. First the 
overall waterpipe smoking in this 
relatively older population (age > 40 
years) was low, which decreased the 
power of the study in several of the 
analyses, particularly the multivariate 
ones, leading to wide confidence in-
tervals. Second, there is a possibility of 
selection bias since the controls were 
chosen within the hospitals where 
cases were recruited. Differences in 
hospitals and physicians’ reputation 
may affect this selection and therefore 
cases may differ geographically from 
controls (because of the reputation 
of a physician, cases may come from 
all over the country, while a less well 
known physician may only have local 
clients). Moreover, controls had mixed 
non-respiratory diagnoses and are not 
comparable to the general population, 
while cases and controls had geo-
graphical comparability or belonged 
sometimes to the same family: all this 
could lead to underestimation of the 
expected associations.

Individuals with lower educational 
levels generally have a lower probability 
of responding, and they also have a high-
er likelihood of waterpipe and cigarette 
smoking. This may introduce a selection 
bias of more educated persons, but we 
would not expect this bias to be differ-
ential. The pulmonologists recruiting 
the participants were unaware of their 
exposure status, especially the different 
types of exposure. This may decrease 

selection bias, although it cannot be 
totally excluded. A classification bias is 
also possible since exposure was only 
measured by the questionnaire, without 
further evaluation; as in all case–control 
studies, this may be subject to recall and 
subjectivity bias which may decrease 
the observed associations.

To minimize confounding, many 
other exposures that would be sus-
pected of being associated with chronic 
bronchitis were taken into account in 
the logistic regression; however, re-
sidual confounding is still possible due 
to unmeasured variables.

Thus, further studies are necessary 
to overcome these weak points and 
confirm our findings. Prospective co-
hort studies in closed populations to 
study the pathophysiological changes 
and disease development that could 
occur in waterpipe smokers compared 
to non-smokers, cigarette smokers and 
passive smokers would provide robust 
data but they are more costly. Moreover, 
although we think our findings could be 
extrapolated to other populations in the 
region, we suggest comparative studies 
to rule out the effect genetic and social 
environment interactions on the as-
sociation between waterpipe smoking 
and chronic bronchitis.

Conclusion

In conclusion, besides cigarette smok-
ing, waterpipe dependence, measured 
by the validated by LWDS-11 score, is 
a dangerous behaviour, and exposed 
individuals have an increased risk of 
chronic bronchitis. Further studies are 
necessary to confirm our findings.
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Which form of nicotine replacement therapy is more 
effective for quitting smoking? A study in Tehran, 
Islamic Republic of Iran
G. Heydari,1 M. Marashian,2 A. Ebn Ahmady,3 M. Masjedi 2 and H.A. Lando 4

ABSTRACT Nicotine replacement therapy can double the chance of success for smokers attempting to quit. This 
observational study aimed to compare quit rates of different formulations of nicotine replacement among clients 
referred to a smoking cessation clinic in Tehran, Islamic Republic of Iran. Clients entering the study (n = 308) 
participated in 4 sessions of behavioural therapy, chose a type of nicotine replacement to use (patches, chewing gum, 
tablets or both patches and gum) and were followed up for 12 months. After 4 weeks of quitting, 88.2% (246/279) 
reported abstaining from smoking. Self-reported maintenance rates for quitting were 54.9% after 6 months and 36.2% 
after 12 months follow-up. A significant correlation was found between type of nicotine replacement and quit rate. Use 
of nicotine patches and chewing gum together had the highest quit rate (95.2%) after 4 weeks and at 12 months follow-
up (62.5%). Consuming 2 forms of nicotine replacement in therapy could result in enhanced rates of long-term quitting.
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أيُّ نمط من أنامط املعاجلة باستعاضة النيكوتني أكثر فعاليًة يف اإلقالع عن التدخني؟ دراسة من طهران، مجهورية إيران اإلسالمية
غالمرضا حيدري، مهران مرعشيان، آرزو ابن أمحدي، حممد رضا مسجدي، هري أ. لندو

اخلالصة: يمكن للمعاجلة باستعاضة النيكوتني أن تضاعف فرص نجاح حماوالت املدخنني يف اإلقالع عن التدخني. وهتدف هذه الدراسة القائمة 
عىل املالحظة إىل مقارنة معدالت اإلقالع عن التدخني ملختلف تركيبات االستعاضة عن النيكوتني بني املحالني إىل عيادات اإلقالع عن التدخني يف 
4 جلسات للمعاجلة السلوكية، واختاروا نمطا من أنامط  308( يف  امُلْدَرُجون يف الدراسة )وعددهم  طهران، مجهورية إيران اإلسالمية. وقد شارك 
االستعاضة عن النيكوتني )الرقع، أو مضغ العلكة )اللبان(، أو األقراص، أو كل من الرقعة والعلكة( ليستخدموه، وتم متابعتهم ملدة اثني عرش شهرًا. 
وبعد أربعة أسابيع من اإلقالع عن التدخني، أبلغ 88.2% )246/279( عن امتناعهم عن التدخني. وبلغت معدالت اإلبالغ الذايت عن االستمرار يف 
اإلقالع عن التدخني 54.9% بعد 6 أشهر، و 36.2% بعد 12 شهرًا من املتابعة. ووجد تراُبط ُيْعَتدُّ به بني نمط االستعاضة عن النيكوتني ومعدل اإلقالع. 
فقد أدَّى استعامل رقع النيكوتني ومضغ العلكة معًا إىل أعىل معدل لإلقالع )95.2%( بعد 4 أسابيع وبعد 12 شهرًا من املتابعة )62.5%(. وأظهرت 

الدراسة أن استخدام نمطني من املعاجلة باالستعاضة عن النيكوتني يمكن أن حيسن معدالت اإلقالع عن التدخني ألمد طويل.

Quelle forme de thérapie de substitution à base de nicotine est plus efficace pour arrêter de fumer ? Une 
étude à Téhéran (République islamique d'Iran)

RÉSUMÉ La thérapie de substitution à base de nicotine peut doubler les chances de succès des fumeurs 
qui tentent d'arrêter. La présente étude d'observation visait à comparer les taux d'arrêt pour les différentes 
formulations des thérapies de substitution à base de nicotine chez des clients orientés vers un établissement 
de sevrage tabagique à Téhéran (République islamique d'Iran). Les clients sélectionnés dans l'étude (n = 308) 
ont participé à quatre sessions de thérapie comportementale, ont choisi un type de thérapie de substitution à 
base de nicotine (timbres, chewing-gums, comprimés ou timbres associés aux chewing-gums) et ont été suivis 
pendant 12 mois. Après 4 semaines de sevrage, 88,2 % (246/279) ont déclaré s'être abstenus de fumer. Les taux 
autodéclarés de maintien du sevrage étaient de 54,9 % après 6 mois et de 36,2 % après 12 mois de suivi. Une 
corrélation significative a été retrouvée entre le type de thérapie de substitution à base de nicotine et le taux de 
sevrage. L'utilisation des timbres de nicotine associés à des chewing-gums avait le taux de réussite le plus élevé 
(95,2 %) après 4 semaines et à 12 mois de suivi (62,5 %). Le recours à deux formes de thérapie de substitution à 
base de nicotine pourrait améliorer les taux de sevrage à long terme.
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Introduction

Tobacco use, particularly cigarette 
smoking, is now a global pandemic [1]. 
It is becoming increasingly common 
in Asia, while at the same time quitting 
rates remain low [2]. Many young 
smokers think they can quit easily, 
but find that they are already addicted 
and develop significant withdrawal 
symptoms when they attempt to stop 
smoking [3,4]. Tobacco dependency 
remains the major preventable cause 
of early mortality and morbidity in 
the developed world [5]. It is also a 
factor that may partly explain the high 
failure rate of smokers who attempt 
to maintain long-term abstinence 
[6,7]. In order to reduce this negative 
impact on worldwide health, compre-
hensive tobacco control approaches 
are needed, including offering effective 
therapy to aid smoking cessation for 
current smokers [8]. The Conference 
of the Parties for the Framework 
Convention on Tobacco Control 
recently adopted Article 14, calling 
on governments to provide cessation 
assistance to smokers [9] and offer-
ing help to quit smoking is one of the 
6 components of the World Health 
Organization’s (WHO) MPOWER 
package [9].

Two recommended quit methods 
in standard cessation programmes 
involve either gradual reduction of 
smoking prior to complete abstinence 
(“cutting down”) or abrupt abstinence 
from cigarettes (“cold turkey”). Smok-
ers have used these methods of smok-
ing cessation in most cases without 
nicotine replacement therapy (NRT) 
or other pharmacological assistance 
[10]. Optimal treatment for tobacco 
dependency involves the combination 
of behavioural therapy and pharma-
cological treatment [11]. NRT is by 
far the most thoroughly researched 
therapy. Tests have shown that, if used 
correctly, it can double the chance of 
success, which is good news for those 
who have found withdrawal very hard 

on previous attempts [8,11–13]. The 
aim of NRT is to at least partially re-
place the nicotine from cigarettes. This 
reduces the withdrawal symptoms 
associated with smoking cessation, 
helping the smoker to resist the urge to 
smoke tobacco [14]. There are several 
forms of NRT available; these include 
patches, chewing gum, tablets, nasal 
sprays and inhalators [14]. The present 
study was conducted to compare quit 
outcomes for different formulations of 
NRT among clients attending a smok-
ing cessation clinic in Tehran, Islamic 
Republic of Iran.

Methods

Study setting and sample
This was an observational study in 
which the efficacy of 4 formulations 
of NRT (patches, chewing gum, tab-
lets or both patches and gum) were 
evaluated in helping smokers to quit. 
A review was made of the medical 
records of smokers were referred to 
the smoking cessation clinic of the 
Iranian National Research Institute 
of Tuberculosis and Lung Diseases 
(NRITLD). This clinic was estab-
lished in 1998 by the NRITLD at Sha-
hid Beheshti Medical University in 
association with the municipality of 
district number 14. Monthly cessation 
courses are held for women and men 
separately. These courses comprise 
7 sessions each lasting for 2 hours. 
In these courses the physicians use 
educational methods, consultations, 
cognitive-behavioural therapy and 
pharmacotherapy to help smokers 
quit smoking. Usually 15–20 smokers 
participate in each course. All smokers 
(volunteers) who were referred to the 
smoking cessation clinic from Octo-
ber 2009 to October 2010 and were 
followed for 12 months were entered 
into this study. Of the 310 smokers 
who were enrolled, initial data were 
missing for 2, and therefore 308 clients 
entered the study.

Data collection 

Registration and baseline data
At the 1st session, clients were reg-
istered and background data were 
collected using a questionnaire. This 
included personal and demographic 
data (age, sex, marital status, level of 
education and occupation), smok-
ing habits (reasons for smoking, the 
number of cigarette packs smoked per 
day during the smoking years) and 
the Fagerström test which is a stand-
ard instrument to evaluate cigarette 
(nicotine) dependency using items 
including time, situations and places 
of smoking as well as number of ciga-
rettes smoked per day [15]. It contains 
6 items concerning: how long after 
waking up the first cigarette is smoked, 
the most desired cigarette of the day, 
period of time in the day when most 
cigarettes are smoked, tendency to 
smoke during illness and difficulties 
of smoking in banned or non-smoking 
areas. We scored the Fagerström ques-
tionnaire as 0–4 = mild, 5–7 = moder-
ate and 8–10 = severe dependence. 
Any person scoring ≥ 7 was chosen as 
a candidate for NRT. We also asked 
about the reasons for smoking, the 
number of cigarette packs smoked 
per day during the smoking years 
(pack/year), the number of absences 
from sessions and the outcome of the 
course. After they had completed the 
questionnaire, smokers were physically 
examined for vital signs, respiratory 
and cardiac auscultation and expiratory 
carbon monoxide concentration.

Intervention
At the 2nd session, which took place 
1 week after registration, clients were 
clinically evaluated and asked about 
any medical or psychological problems 
they suffered. At this session, the treat-
ment plan was adjusted as needed and 
behavioural therapy and the strategy 
for changing smoking habits was dis-
cussed. In this study, we combined the 
“cold turkey” method of cessation with 
pharmacological treatment (NRT) 
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plus cognitive behavioural therapy to in-
crease the likelihood of cigarette cessa-
tion. Instructions were given to improve 
the clients’ readiness to quit smoking 
through education about changing the 
routine smoking habits for each person. 
The clients were requested to set a firm 
quit date for the next session. 

The 3rd session was scheduled 
1 week later. This was the quit date 
and the day of starting NRT and 
completing behavioural therapy. Par-
ticipants could select their preferred 
NRT method considering the cost 
of each and following counselling 
guidance. The types of NRT and the 
instructions for correct use as well 
as the price of each method were 
discussed and clients received advice 
about which form of NRT might 
be most suitable. However, the final 
choice of NRT was left to the client. 
The recommended duration of use 
of NRT was at least 6 weeks. The 
NRT options used in this study in-
cluded patches, chewing gum and 
tablets. Clients also had the option of 
combining patches and gum. Patch 
usage had 3 steps: 52.5, 35, 17.5 mg/
cm2 patches were used for 2 weeks 
each with daily replacement. Nico-
tine gum was of 2 types: 2 mg and 
4 mg were prescribed to be used as 
needed with a maximum of 12 pieces 
per day as needed. Nicotine tablets 
also were prescribed as needed with a 
daily maximum of 8 tablets.

Follow up
At the 4th session, 4 weeks after the 
quit date, clients were contacted at 
the clinic to ask them if they had 
given up smoking, and also to evalu-
ate withdrawal symptoms, quit-related 
problems, relapses and potentially 
dangerous situations threatening con-
tinued abstinence. Follow-up as-
sessments were then performed by 
telephone 6 months and 12 months 
after the quit date.

Research ethics
All clients selected their preferred quit 
methods and were informed that they 
could exit the study whenever they 
wished. Registration forms and charts 
were safeguarded by researchers in or-
der to maintain confidentiality.

Outcome measures
We defined successful quitting as the 
absence of any smoking, even a single 
cigarette, at 1-year follow-up. Intermedi-
ate abstinence outcomes were assessed 
at each session following the quit date 
and at 6 and 12 months.

Analysis of data
Demographic data as well as the results 
of questionnaires and follow up con-
tacts were entered and analysed using 
SPSS, version 16. Chi-squared tests 
were performed and when required the 
Fisher exact test was used to evaluate the 
correlation between 2 variables. In addi-
tion, logistic regression was performed 

to find the odds ratio for efficacy of each 
NRT method when the chi-squared 
of the cross-tables was significant (P < 
0.05).

Results

Background data
A total of 308 individuals were recruited 
to in the study and used at least 1 form 
of NRT. These included 211 males 
(68.5%) and 97 females (31.5%). The 
mean age was 42.4 (standard devia-
tion 13.4) years (median age 41, range 
19–80 years). Fagerström scores were 
distributed as follows: 89 (28.9%) 
mild, 111 (36.0%) moderate, and 108 
(35.1%) severe. Although the difference 
was not statistically significant, more 
male clients reported severe depend-
ency than did females (38% versus 
25%), whereas more female participants 
reported moderate dependence (44% 
versus 31%) (P = 0.128).

Table 1 shows the choice of type of 
NRT by sex, age, level of dependency 
and outcome at follow-up. Of those 
entering the study, 31 (1.10%) selected 
nicotine patches, while 161 (52.3%) 
chose nicotine gum, 29 (9.4%) chose 
nicotine tablets and 87 (28.3%) pre-
ferred 2 types of NRT simultaneously. 
There was no significant relationship 
between the NRT forms selected by the 
clients as a function of nicotine depend-
ence scores (P = 0.88).

Table 1 Baseline demographic variables and Fagerström scores for nicotine dependence for clients at entry to the study by 
type of nicotine replacement therapy NRT selected

Type of nicotine 
replacement therapy

Total entering 
study

Male Female Age years Fagerström score

No. No. % No. % Mean SD Mean SD

All methods 308 211 68.5 97 31.5 42.4 13.4 5.8 2.1

Gum 161 114 70.8 47 29.2 42.1 14.6 5.6 2.5

Patches 31 20 64.5 11 35.5 41.9 8.9 5.8 3.1

Tablets 29 21 72.4 8 27.6 43.2 10.1 5.7 2.6

Patches + gum 87 56 64.4 31 35.6 46.1 12.8 6.0 2.8

P-value  0.66 0.30a 0.88a

aAnalysis of variance. 
SD = standard deviation. 
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Abstinence rates
After 4 weeks of quitting 29 clients had 
left the study and the quit rate of those 
remaining in the study was 246/279 
(88.2%). After 6 and 12 months a 
further 66 clients had relapsed. At 6 
months follow-up 135/246 (54.9%) 
clients who had quit after 4 weeks re-
ported maintaining abstinence and at 
12 months 89/246 (36.2%) reported 
that they were still abstaining.

The outcomes after 4 weeks and 
the other 2 follow-up contacts are sum-
marized by sex and age group in Table 
3. A statistically significant correlation 
was detected between sex and quit rate 
only at the first evaluation at 4 weeks 
(P = 0.048). Women  tended to be 
less successful than men at 6 months 
follow-up in the younger age groups 
while slightly more successful than 
men after 12 months at the older age 
groups but these differences were not 
significant.

Abstinence rate by type of 
therapy
Using the chi-squared test a significant 
correlation was found between the 
formulation of NRT and quit rate at all 
evaluation stages. After 4 weeks clients 
using both patches and gum had the 
highest quit rate of all the methods; 
95.2% of those who started on this 
therapy reported quitting (Table 2) 
(P = 0.028). At 6 months follow-up 
those using nicotine patches had the 
highest abstinence rate (91.7%) (P < 

0.001). At the end of the programme 
(at 12 months follow-up), however, 
use of patches and gum together had 
the best outcome with 62.5% main-
taining quitting versus only 16.7% 
for those using patches (P < 0.001) 
(Table 2).

Discussion

Implementing smoking cessation 
methods is an essential issue in tobacco 
control programmes. The recent adop-
tion of article 14 of the WHO Frame-
work Convention on Tobacco Control 
called for dissemination of effective 
treatment by all parties to this treaty (of 
which Islamic Republic of Iran is one) 
[14]. Unfortunately, however, only a 
few countries have effectively imple-
mented and disseminated smoking 
cessation services. Often these services 
are not available or are unaffordable for 
most tobacco users [8]. Most of those 
who have quit have done so without 
formal assistance. However, success 
rates for interventions that include 
either counselling or medication are 
substantially higher than for unaided 
quit attempts.

It may be especially important to of-
fer cessation services to highly depend-
ent smokers who have not been able to 
quit on their own, as well as to individu-
als at especially high risk or with already 
existing smoking-related disease. Smok-
ing cessation services can be widely 

provided at low prices, especially when 
counselling is conducted by trained 
lay providers [1]. Currently, however, 
medications are often priced far too 
high for tobacco users in low- and mid-
dle-income countries and substantially 
less costly medication options may be 
needed. Commitment to quitting may 
be greater if individuals are required to 
pay part of the cost of treatment [11]. 
Smoking cessation treatment has been 
demonstrated to be highly effective 
when compared with other commonly 
accepted medical interventions and 
prevention services [8,11–13]. The ef-
ficacy of counselling and medications 
including nicotine replacement therapy 
in smoking cessation is well-established 
[13,16].

The aim of the current study was 
to evaluate a specialized smoking ces-
sation service which included several 
options for NRT. The results of our 
study showed that nicotine chew-
ing gum was the preferred method 
among smokers given a choice of gum, 
patches, tablets or a combination. A 
total of 52.3% used gum alone and 
most of those who chose combination 
medications used the gum as well. Low 
price and easy access undoubtedly 
influenced this preference for gum. 
Nicotine patches have been suggested 
to be more suitable for those that 
smoke steadily throughout the day, 
while gum allows flexibility for those 
who smoke primarily in response to 
cravings or stress [13].

Table 2 Smoking abstinence rates by type of nicotine replacement therapy for clients at each stage of the study by type of 
nicotine replacement therapy (NRT) selected

Type of NRT Total remaining in 
study 

Quit smoking after 4 
weeks

Maintained quitting:

After 6 months After 12 months

No. No. %a No. % b No. %b

All methods 279 246 88.2 135 54.9 89 36.2

Gum 143 120 84.0 55 45.8 31 25.8

Patches 27 24 88.8 22 91.7 4 16.7

Tablets 25 22 88.0 4 18.2 4 18.2

Patches + gum 84 80 95.2 54 67.5 50 62.5

P-value 0.028 < 0.001 < 0.001
aPercentage of those entering this phase of the study; bPercentage of those who had quit after 4 weeks. 
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At the end of treatment the self-
reported abstinence rate was 88.2% and 
after 6 and 12 months follow-ups main-
tenance of quitting was 54.9% and 36.2% 
respectively. These figures compare quite 
favourably to the results of other studies 
[8,11–13]. The results also indicated 
that the quit rate among women (at the 
end of treatment after the 4th session) 
was significantly lower than for men, 
especially for those who were younger, 
while the abstinence rate for women at 
12 months follow-up was slightly higher 
than that for men, especially for those 
who were older. Differences in absti-
nence rates as a function of age were not 
statistically significant, however.

The results suggested better long-
term abstinence at 12 months follow-up 
for those who used 2 forms of nicotine 
replacement. However, although quit 
rates were better for combination NRT 
at 4 weeks, at 6 months follow-up there 
was a significant trend for higher absti-
nence rates among those who selected 
nicotine patches. The results of this 
study suggest that using 2 forms of NRT 
could lead to higher success rates based 

on 1-month and 12-month outcomes 
(however, this advantage for 2 forms 
of NRT was not evident at 6 months). 
The abstinence rates for combined 
NRT were quite encouraging, with a 
self-reported quit rate of 95.2% after 4 
weeks and a still very impressive 62.5% 
after 12 months. It appears plausible 
that use of combined NRT was effective 
in reducing withdrawal symptoms and 
that this reduction contributed to long-
term abstinence.

The current study had some ma-
jor limitations, including the fact that 
participants self-selected NRT or a 
combination. In addition, abstinence 
outcomes were based on self-reporting. 
However, we assumed that the pres-
sure to falsely report abstinence was not 
likely to differ as a function of NRT type.

Although no significant correlation 
between participants’ sex and success 
rate was detected, women were slightly 
less successful than men at 6 months 
follow-up while slightly more successful 
than men after 12 months. Women may 
be less nicotine-dependent than men 
and there tends to be less acceptance 

of smoking for women than men in 
Iranian society. Tobacco use is far more 
prevalent among men than among 
women in the Islamic Republic of Iran 
[9]. Men may also come into greater 
contact with other men who smoke, 
thus making quitting more challenging. 
Future work is needed to assess the rela-
tive effectiveness of different forms and 
combinations of NRT in a randomized 
study design. Our data in this study con-
firm what is already known regarding 
the use and acceptability of treatment 
including NRT for those referred to 
tobacco quitting programmes. These 
results are quite encouraging, as are the 
12-month abstinence rates for those 
who selected 2 forms of therapy.
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Table 3 Smoking abstinence rates of clients at each stage of the study by age and sex

Age/sex Total remaining 
in study

Quit smoking after 4 
weeks

Maintained quitting:

After 6 months After 12 months 
No. No. %a No. % b No. %b

19–31 years

Male 47 42 89.4 21 50.0 8 19.0

Female 19 17 89.5 2 11.8 0 0.0

32–40 years

Male 49 45 91.8 29 64.4 15 33.3

Female 11 9 81.8 1 11.1 1 11.1

41–52 years

Male 41 39 95.1 21 53.8 14 35.9

Female 41 30 73.2 23 76.7 15 50.0

> 52 years

Male 51 45 88.2 23 51.1 21 46.7

Female 20 19 95 15 78.9 15 78.9

All ages

Male 188 171 91 94 55.0 58 33.9

Female 91 75 82.4 41 54.7 31 41.3
aPercentage of those entering this phase of the study; 
bPercentage of those who had quit after 4 weeks. 
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Treatment of tobacco dependence

Treatment of tobacco dependence should be an integral part of any comprehensive tobacco control 
programme as indicated in the WHO FCTC. Article 14 of the WHO FCTC addresses the issue of tobacco 
dependence treatment. It obligates Parties to this Convention to endeavour to: a) design and implement 
effective programmes aimed at promoting the cessation of tobacco use, in such locations as educational 
institutions, health care facilities, workplaces and sporting environments; b) include diagnosis and treatment 
of tobacco dependence and counselling services on cessation of tobacco use in national health and education 
programmes, plans and strategies, with the participation of health workers, community workers and social 
workers as appropriate; c) establish in health care facilities and rehabilitation centres programmes for 
diagnosing, counselling, preventing and treating tobacco dependence; and d) collaborate with other Parties 
to facilitate accessibility and affordability for treatment of tobacco dependence including pharmaceutical 
products pursuant to Article 22 [3].

Source: Integration of tobacco cessation efforts into primary health care in the Eastern Mediterranean Region (WHO-
EM/TFI/077/E).
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Physical and verbal/emotional abuse of schoolchildren, 
Lebanon, 2009
C. El Bcheraoui,1 H. Kouriye 1 and S.M. Adib 1

ABSTRACT The extent of physical and verbal/emotional abuse in schools in Lebanon is currently unknown. This 
cross-sectional study aimed to determine the prevalence and patterns of both forms of abuse among a nationally 
representative sample of Lebanese schoolchildren, aged 10–18 years, using a self-reported questionnaire. A total 
of 1177 schoolchildren, 49.6% females, median age 14 years, completed the survey; 76.4% and 81.2% of these had 
experienced physical and verbal/emotional abuse respectively at least once at school. Male students [adjusted 
odd ratio (AOR) = 3.4, P < 0.01], children in public schools (AOR = 1.9, P < 0.01) and in South Lebanon (AOR = 2.2, P 
< 0.01) and Bekaa (AOR = 1.7, P < 0.05) regions were more likely to have experienced physical abuse than females, 
children from private schools and from Beirut. Male students (AOR = 1.3, P < 0.01) and children in public schools 
(AOR = 1.6, P < 0.01) were also more likely to experience verbal abuse, with no regional differences. The prevalence 
of physical and verbal/emotional abuse in schools in Lebanon is high and solutions should be sought to correct the 
problem engaging political and social leaders, the mass media, law enforcement agencies, parents and educators.

1Department of Community and Family Medicine, Faculty of Medicine, Saint Joseph University, Beirut, Lebanon (Correspondence to C. El 
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اإليذاء البدنى/اللفظى واملعنوى ألطفال املدارس ىف لبنان، 2009
رشبل البرشاوي، هامبيغ ر. كورية، سليم م. أديب

اخلالصة: ليس من املعروف حتى اآلن مدى اإليذاء البدين واللفظي يف املدارس يف لبنان. وهتدف هذه الدراسة املستعرضة التي أجريت يف 2009 إىل حتديد 
معدل انتشار ونمط كل من نموذجي اإليذاء يف عينة وطنية ممثلة ألطفال املدارس اللبنانيني، يف عمر 10-18 سنة، باستخدام استامرة إبالغ ذايت. وقد أكمل 
1177 طفاًل يف املدارس َمْلء هذه االستامرة، 49.6% من اإلناث، ومتوسط أعامرهن 14 سنة؛ وقد عانى منهّن 76.4% إيذاًء بدنيًا وعانَى 81.2% إيذاًء لفظيًا 

معنويا وذلك ملرة واحدة عىل األقل يف املدرسة. وكان الطلبة الذكور بالنسب التالية )نسبة األرجحية املصححة = 3.4، االحتاملية أقل من 0.01( واألطفال 
يف املدارس العامة )نسبة األرجحية املصححة = 1.9، االحتاملية أقل من 0.01(، وجنوب لبنان )نسبة األرجحية املصححة = 2.2، االحتاملية أقل من 0.01(، 
والبقاع )نسبة األرجحية املصححة 1.7، االحتاملية أقل من 0.05( قد شهدوا إيذاًء بدنيًا أكثر من اإلناث، واألطفال يف املدارس اخلاصة، ويف بريوت. وكان 
الطلبة الذكور )نسبة األرجحية املصححة =1.3، االحتاملية أقل من 0.01( واألطفال يف املدارس العامة )نسبة األرجحية = 1.6، االحتاملية أقل من 0.01( 
أكثر تعرضًا لإليذاء اللفظي، بدون اختالفات إقليمية. إن معدل انتشار اإليذاء البدين واللفظي واملعنوى يف املدارس واسع االنتشار يف مدارس لبنان، وجيب 

التفكري يف حلول هلذه املشكلة بإرشاك القادة السياسيني وقادة املجتمع، ووسائل اإلعالم العامة، ووكاالت تنفيذ القانون، واآلباء، واملعلمني.

Violence physique et psychologique/verbale sur des élèves au Liban en 2009

RÉSUMÉ L'importance de la violence physique et psychologique/verbale dans les écoles au Liban n'est pas 
connue. La présente étude transversale visait à déterminer la prévalence et les caractéristiques des deux formes 
de violence dans un échantillon d'élèves libanais âgés de 10 à 18 ans représentatifs au niveau national, à l'aide 
d'un questionnaire direct. Au total, 1177 élèves, dont 49,6 % de filles, âgés en moyenne de 14 ans, ont rempli le 
questionnaire ; 76,4 % et 81,2 % d'entre eux avaient été exposés à la violence physique et psychologique/verbale 
respectivement au moins une fois à l'école. Les élèves de sexe masculin (OR ajusté = 3,4 ; P < 0,01), les élèves 
des écoles publiques (OR ajusté = 1,9 ; P < 0,01), du sud du Liban (OR ajusté = 2,2 ; P < 0,01), et de la vallée de 
Bekaa (OR ajusté = 1,7 ; P < 0,05), étaient plus à risque d'avoir été exposés à la violence physique que les élèves 
de sexe féminin, les enfants des écoles privés et de Beyrouth. Les garçons (OR ajusté = 1,3 ; P < 0,01) et les élèves 
des écoles publiques (OR ajusté = 1,6 ; P < 0,01) étaient aussi plus à risque d'exposition à la violence verbale, sans 
différence entre les régions. La prévalence de la violence physique et psychologique/verbale chez les élèves au 
Liban est élevée et des solutions doivent être recherchées pour corriger le problème dont la responsabilité doit être 
partagée entre les dirigeants politiques et sociaux, les médias, les forces de l'ordre, les parents et les éducateurs.
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Introduction

Child abuse, defined as “physical injury, 
emotional abuse, sexual abuse or non-
accidental injuries or trauma inflicted 
on a child by another person”, is an act 
of commission, an active act of mal-
treatment of children [1], which can 
take place in several settings: at home, at 
school, in the streets, in the workplace. 
The vulnerability of children to abuse, 
the multiplicity of ways through which 
abuse is expressed, and its numerous 
serious potential consequences render 
it an important public health issue [2].

Schools have an important role 
in protecting children from violence. 
Adults who oversee and work in edu-
cational settings have a duty to provide 
a safe environment that supports and 
promotes children’s dignity and devel-
opment. However, for centuries, chil-
dren were abused in schools under the 
excuse of corporal “discipline”. Abuse 
at school affects not only children’s 
mental health and self-esteem, but also 
their desire to go to school and to ac-
quire academic skills. Children abused 
at school tend to drop-out and become 
untrained, uneducated, unemployed 
citizens full of resentment and anger, 
and likely to engage in anti-social be-
haviours [3,4]. Sometimes, neither the 
child nor the perpetrator considers an 
abusive act as unusual or reprehensible. 
The victim feels guilty and ashamed, 
thinks that the violence was deserved 
and is embarrassed to report it [5].

Changing norms accompanied by 
stringent laws and regulations have 
consistently eroded the practice of cor-
poral discipline since the second half of 
the 20th century. As physical abuse of 
schoolchildren by educators and other 
adults has declined, increasingly more 
interest has been directed towards 
emotional abuse and child-on-child 
physical or bullying. Bullying can be 
performed by individuals or gangs of 
children in or around school grounds 
[6]. Bullying is frequently associated 
with discrimination against students 

from poorer families or ethnically mar-
ginalized groups, or those with particu-
lar appearance, or a physical or mental 
disability [7]. Children who are victims 
of teachers’ abuse are more likely to be 
bullied by fellow students, and con-
versely victims of bullying are also often 
subjected to maltreatment from school 
staff [7].

Recent data from 37 countries 
showed that 86% of children aged 2–14 
years have ever experienced an episode 
of aggressive physical or emotional/
verbal discipline [8]. In almost all those 
countries, boys were slightly more 
likely to receive violent discipline than 
girls. In 32 countries, no significant dif-
ferences in the use of violent discipline 
existed between households from the 
poorest 60% of the population and 
households from the richest 40% [8].

In the Arab world, parents and edu-
cators may still be largely supportive 
of occasional use of physical punish-
ment as a legitimate educational tool 
[9,10]. In a study in Alexandria, Egypt, 
80% of boys and 60% of girls had been 
physically abused for the purpose of 
discipline [11]. In 2008, a teacher in Al-
exandria was convicted for murdering 
a student while "correcting" him [12]. 
Another study conducted in Egypt as-
sessed the extent and the risk factors of 
both physical and verbal abuse com-
mitted by schoolchildren themselves 
[13]. It showed that more children 
were abused by other schoolchildren 
in public schools (76%) than in private 
schools (62%) [13]. In another study 
conducted in 6 public schools in one 
city in Tunisia, 37% of the participating 
children reported being physically or 
verbally abused [14]. Finally, a study 
conducted on a large sample of teach-
ers in summer camps and schoolchil-
dren in Morocco showed that abuse 
still persisted in schools: 73% of teach-
ers admitted abusing their students and 
87% of participating children reported 
having been hit with a ruler or a stick 
[15].

The extent of physical and emo-
tional abuse persisting in schools in 
Lebanon is currently unknown. The 
objectives of this national survey there-
fore was to:

•	 measure and describe for the first 
time the experience of physical and 
verbal/emotional abuse experienced 
by schoolchildren aged 11–18 years 
old in school;

•	 assess differences in the abused chil-
dren by gender, age, socioeconomic 
status, parental education and school 
location and type.
The aim of this survey was to inform 

policy-makers on the magnitude and 
determinants of a potential problem, 
and therefore to contribute evidence to 
upgrade relevant aspects of the Leba-
nese laws on physical and emotional 
abuse in schools.

Methods

Study design and target 
population
This national sample survey conducted 
in the spring of 2009, targeted interme-
diate and secondary-school children 
(the equivalent of junior-high and 
high-school in the US system), aged 
11–18 years old. The total population 
in that age bracket was estimated at 
860,000 children of whom more than 
95% had ever been to school [16].

Sample size
To calculate the size for a random 
sample, we assumed a 50% maximal 
lifetime prevalence of experiencing or 
witnessing abuse, based on the overall 
assessment of published data for the 
Arab world. This 50% assumed preva-
lence (p) was used in the basic formula 
for a simple random survey sample 
size:

n = (Zα)2 × p(1–p)/δ2

Where Zα for a type 1 error not 
exceeding 0.05 is 1.96 and δ is the 
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tolerated sampling error, limited to 
4%. Under these conditions, a sample 
of 600 children would be required 
but, since a convenience non-random 
sampling approach was used, a design 
effect of 2 was allowed, which brought 
the sample size required to a minimum 
of 1200.

Sampling procedures
Students were recruited through non-
governmental organizations (NGOs) 
participating in a network of “neigh-
bourhood youth centres” supported 
by the Ministry of Social Affairs, from 
all mohafazat (administrative dis-
tricts), in groups proportionate to the 
schoolchildren population in those 
mohafazat and proportionate to their 
distribution in age groups 11–14 and 
15–18 years [16]. In each age group, 
the gender parity was observed. Ten 
per cent of the sample was selected 
from among Palestinian children 
from particular areas where Palestin-
ian communities can be found. This 
proportion represents the “accepted” 
current proportion of the Palestinian 
population in Lebanon.

Study instrument and 
administration procedures
An Arabic version of a standardized 
questionnaire was obtained from the 
International Society for the Preven-
tion of Child Abuse and Neglect 
(ISPCAN) [17]. This Arabic version 
had been translated and validated for 
previous use in Arab North African 
countries. It required minor modifica-
tions adapted to the Lebanese culture 
and local vocabulary, as suggested by 
the piloting process, conducted with 
20 students from urban and rural areas. 
The questionnaire was designed to be 
self-completed under the supervision 
of trained field workers. Children af-
filiated with a neighbourhood centre 
present on the day when surveyors 
visited were divided in groups not ex-
ceeding 5 at a time in the same room 
to provide enough space for privacy. 

The field worker explained the aim of 
the survey and showed the participants 
how to complete each group of ques-
tions. Field workers took some time 
to clarify what “ever experienced” and 
“never experienced” any type of abuse 
meant. They remained in the room 
until all the surveys were completed, 
and were allowed to briefly explain the 
items should any child request such ex-
planations. If numbers required from 
one specific neighbourhood centre 
were not obtained on one visit, another 
visit was conducted on another day 
within the same week.

Study variables
The questionnaire included detailed 
sections concerning all types of abuse 
that might be experienced at school. 
The questionnaire included 19 ques-
tions on physical abuse and 12 on 
mental abuse. For each type of abuse 
ever admitted, students were asked 
who the perpetrators were: teach-
ers and/or other students. For each 
sort of abuse, there were 4 levels of 
experience: many times in the past 
year, sometimes in the past year, hap-
pened but not in the past year, and 
never. These final 2 ordinal variables 
were considered as the outcomes of 
the analysis. Experience of all types 
of abuse was summed in a quantita-
tive score, subsequently divided into 4 
ordinal levels of experience around the 
distribution tertiles (after excluding 
those with score 0: “never” (score 0); 
“ever” (1–5), “sometimes” (6–10) and 
“many times” (> 10). 

The last section of the question-
naire explored the sociodemographic 
characteristics of the participants: age; 
sex; school system (public or private); 
family size; and socioeconomic status 
(SES) as indicated by the crowding 
index measured in number of persons 
per room in the household. This in-
dex had previously been validated as a 
good measure of SES in Lebanon [18]. 
Higher crowding is a sign of lower SES. 
This variable was subsequently divided 

into 2 categories: low-to-middle SES 
(≥ 1 person/room] and middle-to-
high SES (< 1 person/room]. Parents’ 
educational level was also recorded in 
5 levels from “no education” to “college 
education”. The education levels of 
both parents were added to create a 
summative “parental education index”.

Plan of analysis
All national outcomes were weighted 
for the proportional representation 
of each region, and presented with 
their 95% confidence intervals (95% 
CI). Variables associated with the out-
comes in the bivariate analyses were 
included in a multivariate analysis 
to assess their adjusted effects. The 
significance of the multivariate linear 
coefficient for each independent vari-
able was assessed using a chi-squared 
test for linearity. A P-value ≤ 0.05 was 
considered statistically significant. All 
data were entered and analysed using 
SPSS, version 16.0.

Ethical considerations
Clearance was obtained from the Eth-
ics Board of the Faculty of Medicine 
of Saint-Joseph University in Beirut. A 
letter was sent out to parents at least 3 
days before the interviews presenting 
the aim of the study, and requesting 
them to sign a form if they did NOT 
approve of their child’s participation 
in the study. The aim of the study was 
presented to the participating chil-
dren.

Results

Sociodemographic 
characteristics of the children
The sociodemographic characteristics 
of surveyed children are shown in 
Table 1. The questionnaire was com-
pleted by 1177 children (98% of the 
targeted sample size), with a median 
age of 14 years. The sex distribution 
and the regional distribution were 
almost equal.
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Recall of physical abuse 
events at school
More than half of the surveyed stu-
dents (54.4%) stated that they had 
never experienced abuse at school, 
whether physical or emotional, in the 
past year. However after responding 
to all the questions, only about 24% of 
the children could still be considered 
as never having experienced physical 
abuse at school in the past year, while 
about 7% had experienced it “often” in 
the past 12 months. The overall physical 
abuse score ranged from 0 to 57, with a 
median score of 5; details are presented 
in Table 2.

Among those with any experience 
of physical abuse, the perpetrators were 
almost equally divided between teach-
ers and/or other children. The most 
frequently mentioned act of physical 
abuse was getting hit with a ruler (43% 
of the children) with various frequency 
levels. Some of the most egregious acts 
suggested to the children were rarely 
mentioned, such as having one’s mouth 
washed with soap or pepper, burnt with 
cigarettes, doused with hot or cold wa-
ter, tied by a rope or being choked as 
punishment. 

Recall of verbal or emotional 
abuse events at school
Recall of verbal/emotional abuse was 
generally more frequent than that of 
physical violence, and student peers 
were more frequently cited as the per-
petrators than teachers. About 19% of 
the children denied ever having expe-
rienced emotional/verbal abuse in the 
past year, while almost 20% experienced 
it “often”. The most frequently recalled 
act of verbal abuse was being deliber-
ately insulted (51.7%); in 65.2% of cases 
by other children only and in 16.1% by 
both teachers and schoolmates. The 
overall emotional abuse score ranged 
from 0 to 33, with a median value of 5 
(Table 2).

Table 1 Sociodemographic characteristics of the participants (n = 1177) 

Variable No. (%) Mean (SD); 
Median [range]

Sex   

Male 591 (50.4)  

Female 581 (49.6)  

Age (years)  14.5 (2.2); 14 [10–18]

Regions   

Greater Beirut (city + suburbs) 319 (27.1)  

Mount Lebanon 205 (17.4)  

South Lebanon 254 (21.6)  

North Lebanon 245 (20.8)  

Bekaa 154 (13.1)  

School system   

Public 629 (53.9)  

Private 537 (46.1)  

Siblings  2.8 (1.7); 3 [0–15]

0 30 (2.6)  

1 202 (17.3)  

2 342 (29.4)  

3 296 (25.4)  

4 140 (12.0)  

>4 155 (13.3)  

Crowding index (persons/room)  1.5 (1.2); 1.3 [0.17–28.0]

Middle-high social status (< 1 person/
room) 385 (32.7)  

Middle-low social status 792 (67.3)  

Mother’s education   

Rudimentary 83 (7.0)  

Primary school 257 (21.8)  

Intermediate (junior-high) school 212 (18.0)  

Secondary (high) school 297 (25.2)  

College 200 (17.0)  

Unknown 113 (11.0)  

Father’s education   

Rudimentary 80 (6.8)  

Primary school 268 (22.8)  

Intermediate (junior-high) school 220 (18.7)  

Secondary (high) school 231 (19.6)  

College 221 (18.8)  

Unknown 135 (13.3)  

Parents’ education score  4.5 (2.0); 4.5 [0–8]

Mother’s employment   

Full-time 145 (12.3)  

Part-time 168 (14.3)  

Housewife 864 (73.4)  

SD = standard deviation.
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Sociodemographic variables 
associated with physical abuse
Table 3 shows the frequency of physical abuse 
according to the sociodemographic variables 
assessed and the results of the multivariate linear 
regression analysis. Males were almost twice as 
likely to report being sometimes or often abused 
(34%) than females (17%) in the past year. The 
intensity of recalled abuse decreased significantly 
with age. Abuse was more frequently reported by 
students of public schools. Those who had often 
experienced physical abuse came from relatively 
larger families (mean of 3 siblings), with lower 
socioeconomic status (mean crowding index of 
1.8), and lower parental educational attainment 
(mean 3.7). South Lebanon had the highest 
frequency of students who had experienced abuse 
often (13.0%), while Mount-Lebanon had the 
highest frequency of students who had never 
experienced physical abuse (27.8%) (Table 3).

After adjustment in the multivariate linear 
regression analysis, male gender (3.4), older age 
(–0.6), public schooling (1.9), number of sib-
lings (0.6) and lower parental education (–0.3) 
remained statistically significantly associated with 
physical abuse. The multivariate model explained 
42% of the variability in the experience of physical 
abuse among schoolchildren.

Sociodemographic variables 
associated with verbal/emotional 
abuse
Table 4 shows the frequency of verbal/emotional 
abuse according to the sociodemographic vari-
ables assessed and the results of the multivariate 
linear regression analysis. Male gender was sig-
nificantly associated with experience of verbal/
emotional abuse, as was younger age. Verbal/
emotional abuse was more frequently reported by 
children in public than in private schools. Larger 
family size, lower parental education and lower 
socioeconomic status were also associated with 
emotional/verbal abuse. While levels of verbal 
abuse were slightly higher in South Lebanon and 
Bekaa, there were less regional differences with 
this type of abuse than with physical abuse.

In the multivariate regression analysis, 
younger age, male gender and public schooling 
remained significantly associated with suffer-
ing abuse, but region, family size, lower parental 
education and socioeconomic status did not. 
However, the model explained only 26% of the Ta
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variability in the experience of verbal/
emotional abuse.

Physical and verbal/
emotional abuse correlation

The scores of physical and verbal/
emotional abuse were highly corre-
lated (Pearson coefficient 0.62) sug-
gesting a clustering of victimization in 
some children.

Discussion

This first national survey showed that 
the experience of physical and verbal/
emotional abuse is relatively common 

in schools in Lebanon. The sample 
was drawn essentially from neighbour-
hood youth centres more likely to be 
frequented by low to medium SES 
children from public schools. This 
selection bias may have resulted in 
an over-estimation of the national 
experience of abuse especially in sub-
samples from the more affluent areas 
of Beirut and Mount-Lebanon, but 
less so from other areas.  However, if 
the external validity of the estimated 
prevalence figures can be disputed, 
there is no reason to believe that the 
internal validity of the findings, regard-
ing determinants of abuse experience 
is affected.

There were important differ-
ences in reported lifetime experi-
ences of physical abuse and verbal/
emotional abuse. While 76.4% of the 
schoolchildren reported any lifetime 
experience of physical abuse, verbal/
emotional abuse was even more 
common (81.2%). According to the 
children, physical abuse was most of-
ten perpetrated by adults, teachers or 
administrative staff, while verbal abuse 
was most often perpetrated by other 
children. Verbal abuse perpetrated 
by children against each other might 
sometimes be similar to gang bullying. 
This survey however did not docu-
ment the possible existence and extent 

Table 3 Sociodemographic factors associated with experience of physical abuse among surveyed Lebanese schoolchildren 
(n = 1177): bivariate and multivariate linear regression analyses

Variable Physical abuse Multivariate 
linear regression 

coefficient 

P-value

Ever 
experienceda

Experienced in the past year

 Never Sometimes Often

 No. (%) No. (%) No. (%) No. (%)  

Total 600 (51.0) 278 (23.6) 216 (18.4) 83 (7.0)   

Sex       

 Male 287 (48.6) 104 (17.6) 143 (24.2) 57 (9.6) 3.4 <0.001

 Female 310 (53.4) 174 (29.9) 71 (12.2) 26 (4.5) Reference  

School system       

 Public 318 (50.6) 118 (18.8) 128 (20.3) 65 (10.3) 1.9 <0.001

 Private 275 (51.2) 158 (29.4) 87 (16.2) 17 (3.2) Reference  

Mother’s employment    NI  

 Full-time 78 (53.8) 35 (24.1) 23 (15.9) 9 (6.2)   

 Part-time 89 (53.0) 37 (22.0) 31 (18.5) 11 (6.5)   

 Housewife 410 (49.7) 198 (23.8) 156 (18.9) 63 (7.6)   

 Mean (SD) Mean (SD) Mean (SD) Mean (SD)   

Age (years) 14.7 (2.2) 14.8 (2.2) 13.9 (2.1) 13.5 (1.8) –0.6 < 0.001

Siblings (no) 2.5 (1.1) 2.3 (1.1) 2.7 (1.1) 3.0 (1.0) 0.6 0.005

Crowding index 
(person/room) 1.7 (0.5) 1.6 (0.5) 1.7 (0.5) 1.8 (0.4) 0.5 0.07

Parents’ education 
score 5.0 (2.0) 5.0 (2.0) 4.0 (2.2) 3.7 (1.5) –0.3 0.005

Regional prevalence % (95% CI) % (95% CI) % (95% CI) % (95% CI)   

 Greater Beirut 50.2 (44.7–55.7) 25.1 (20.3–29.9) 19.7 (15.3–24.1) 5.0 (2.6–7.4) Reference  

 Mount Lebanon 56.6 (49.8–63.3) 27.8 (21.7–33.9) 12.2 (7.7–16.7) 3.4 (0.9–5.9) –0.5 0.5

 North Lebanon 56.3 (50.2–62.4) 22.9 (17.7–28.1) 15.9 (11.4–20.4) 4.9 (2.2–7.5) –0.4 0.5

 South Lebanon 44.9 (38.7–51.1) 25.6 (20.1–31.1) 16.5 (11.8– 21.1) 13.0 (8.8–17.2) 2.2 0.001

 Bekaa 46.8 (38.9–54.7) 13.0 (7.7–18.3) 30.5 (23.2–37.8) 9.7 (5.0–14.4) 1.7 0.03
aExperience occurred in the past but not in the previous year. 
NI = not included in the multivariate analysis because it was not significantly associated with the outcome in univariate analysis. 
SD = standard deviation; CI = confidence interval.
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of bullying in Lebanese schools, which 
is an important issue worthy to be 
investigated using more appropriate 
qualitative research tools.

The sociodemographic character-
istics of any given child were likely to 
determine his/her status as a victim 
of physical abuse, but less as a victim 
of verbal abuse. More children in the 
public school system reported various 
degrees of abuse of all types than chil-
dren in the private system. Children in 
rural areas such as South Lebanon and 
Bekaa were at more likely to experi-
ence physical abuse than those in more 
urbanized areas. Abusers seemed to 

target preferentially students from 
the less educated, bigger and more 
socially disadvantaged families. Living 
in rural areas remained a risk factor for 
physical abuse even when socioeco-
nomic status and school system were 
controlled for, suggesting that this 
variable acts through factors beyond 
the victim-victimizer dyad. However, 
regional differences disappeared with 
verbal/emotional abuse, which was 
equally widespread in all regions, at 
higher levels than those of physical 
abuse.

Some of the personal characteris-
tics which seemed to render children 

more likely targets for physical abuse 
by teachers in Lebanon are similar 
to those reported in a similar survey 
conducted in another Arab country, 
Yemen [10]. Risk factors common to 
the 2 surveys included: living in rural 
areas, male gender, low parental edu-
cation and large family size. The higher 
risk for abuse in boys compared to girls 
was also found in a national survey in 
the United States [19], suggesting a 
universal trend not affected by varying 
cultural norms.

Reporting of abuse decreased with 
age. This finding may be explained in a 
variety of ways. Younger children live 

Table 4 Sociodemographic factors associated with experience of verbal/emotional abuse among surveyed Lebanese school 
children (n = 1177): bivariate and multivariate linear regression analyses

Variable Verbal/emotional abuse Multivariate 
linear 

regression 
coefficient 

P-value
 
 

Ever 
experienceda

Experienced in the past year

 Never Sometimes Often

 No. (%) No. (%) No. (%) No. (%)

Total 397 (33.7) 221 (18.8) 325 (27.6) 234 (19.9)   

Sex

Male 205 (34.7) 82 (13.9) 170 (28.8) 134 (22.6) 1.3 < 0.001

Female 191 (32.9) 139 (23.9) 151(26.0) 100 (17.2) Reference  

School system       

Public 186 (29.6) 107 (17.0) 178 (28.3) 158 (25.1) 1.6 < 0.001

Private 207 (38.5) 113 (21.0) 142 (26.4) 75 (14.0)   

Mother’s employment       

Full-time 51 (35.2) 24 (16.6) 43 (29.7) 27 (18.6)   

Part-time 53 (31.5) 29 (17.3) 49 (29.2) 37 (22.0)   

Housewife 282 (34.1) 159 (19.2) 220 (26.6) 166 (20.1) NI  

 Mean (SD) Mean (SD) Mean (SD) Mean (SD)   

Age (years) 14.6 (2.2) 14.5 (2.3) 14.6 (2.2) 14.1 (2.1) –0.2 0.007

Siblings (no.) 2.4 (1.1) 2.4 (1.1) 2.6 (1.1) 2.7 (1.1) 0.2 0.2

Crowding index 
(persons/room) 1.7 (0.5) 1.6 (0.5) 1.7 (0.5) 1.7 (0.5) 0.1 0.7

Parents’ education 
score 4.7 (2.0) 4.8 (2.0) 4.5 (2.0) 4.0 (2.0) –0.2 0.6

Regional prevalence % (95% CI) % (95% CI) % (95% CI) % (95% CI)   

 Greater Beirut 32.0 (26.8–37.1) 16.0 (12.0–22.0) 30.1 (25.1–35.1) 21.9 (17.4–26.4) Reference  

 Mount Lebanon 34.1 (27.6–40.6) 22.0 (16.3–27.7) 24.2 (18.6–30.3) 19.5 (14.0–24.9) –0.4 0.5

 North Lebanon 38.0 (32.0–44.0) 21.2 (16.1–26.2) 24.9 (19.6–30.2) 15.9 (11.4–20.4) –0.9 0.07

 South Lebanon 31.9 (26.0–37.7) 21.3 (16.2–26.2) 24.0 (18.6–29.3) 22.8 (17.5–28.0) 0.7 0.15

 Bekaa 33.1 (25.6–40.5) 12.3 (7.1–17.5) 37.0 (25.7–40.5) 17.5 (11.5–23.5) –0.1 0.9
aExperience occurred in the past but not in the previous year. 
NI = not included in the multivariate analysis because it was not significantly associated with the outcome in univariate analysis. 
NS = not significantly associated with the outcome. 
SD = standard deviation; CI = confidence interval.
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episodes of abuse in a more vivid way 
than older ones, and therefore remem-
ber them more frequently than older 
children. Those episodes per se must not 
have reached sufficiently serious levels 
to cause longer-term memories. Indeed, 
children rarely reported experiencing the 
more severe types of abuse listed in the 
questionnaire. Children initially tended 
to assert that they had not experienced 
abuse when asked generally but when 
specific types of abuse were explored 
one by one, it became clear that may 
more had experienced what would be 
considered abuse. Older students were 
less likely to report being slapped around 
or emotionally abused, and it may be 
that memories of earlier abuse are not 
reinforced and end up fading away.

Physical abuse experienced by 
schoolchildren in school is more specifi-
cally a school-based phenomenon than 
verbal/emotional abuse since the chil-
dren reported being victimized mostly 
by adults, teachers or staff members. 
Therefore this problem has to be tackled 
at the school level. Rules and regulations 
forbidding physical discipline are clearly 
more largely advertised and enforced 
in private schools and/or urban areas. 
Ministerial memorandums, which are 
sent out periodically if complaints are 
received to remind all of the stipulations 

References

1. Ramos-Gomez F, Rothman D, Blain S. Knowledge and atti-
tudes among California dental care providers regarding child 
abuse and neglect. Journal of the American Dental Association 
(1939), 1998, 129:340–348. 

2. World Health Organization. Resolution WHA 49-25. Preven-
tion of violence: public health priority. Forty-ninth World 
Health Assembly, Geneva, 1996.

3. Harrison PA, Fulkerson JA, Beebe TJ. Multiple substance use 
among adolescent physical and sexual abuse victims. Child 
Abuse & Neglect, 1997, 21:529–539. 

4. Finzi R et al. Depressive symptoms and suicidality in physically 
abused children. American Journal of Orthopsychiatry, 2001, 
71:98–107.

5. Deblinger E, Runyon MK. Understanding and treating feelings 
of shame in children who have experienced maltreatment. 
Child Maltreatment, 2005, 10:364–376. 

6. Srabstein J et al. Prevention of public health risks linked to 
bullying: a need for a whole community approach. Inter-

national Journal of Adolescent Medicine and Health, 2008, 
20:185–199. 

7. Khoury-Kassabri M. The relationship between staff maltreat-
ment of students and bully-victim group membership. Child 
Abuse & Neglect, 2009, 33:914–923. 

8. UNICEF. Childinfo. Monitoring of the situation of children 
and women (2010). (http://www.childinfo.org/, accessed 18 
July 2012) 

9. Al-Mahroos FT. Child abuse and neglect in the Arab Peninsula. 
Saudi Medical Journal, 2007, 28:241–248. 

10. Alyahri A, Goodman R. Harsh corporal punishment of Yemeni 
children: occurrence, type and associations. Child Abuse & 
Neglect, 2008, 32:766–773. 

11. Youssef RM, Attia MS, Kamel MI. Children experiencing 
violence. II: Prevalence and determinants of corporal punish-
ment in schools. Child Abuse & Neglect, 1998, 22:975–985. 

12. Abu Shal N, Al-Sharkawi N. Teacher kills student in Alex because 
he does not do "homework". Al-Masry Al-Youm 28 October 2008. 

of the laws or regulations which alleged-
ly have been ignored, are clearly not suf-
ficient to stop the use of physical abuse 
by teachers and staff in public schools 
everywhere and/or in all schools in rural 
areas. The protection of children in those 
areas, and especially those from socially 
vulnerable backgrounds, should be en-
sured through active spot inspections of 
schools. On those visits, inspectors from 
the Ministry of Education should insist 
on meeting students and parents, using 
procedures to reassure and protect from 
future retribution those willing to report 
abuse. The possibility of reporting abuse 
through a confidential hotline could 
also be considered.

Children who engage in verbal abuse 
against each other very likely reflect a 
reality which exists outside schools, one 
in which parents and other commu-
nity members are role models. That this 
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Home-related injuries among children: knowledge, 
attitudes and practice about first aid among rural 
mothers
R.S.H. Eldosoky 1

ABSTRACT Injuries to children arising from home accidents are an increasing community health concern. The 
aim of this cross-sectional study in Qalubeya governorate, Egypt was to measure the incidence and types of 
home injuries affecting rural children aged up to 12 years and to assess their mothers’ knowledge, attitudes and 
practices (KAP) about first aid and its associated factors. An interview questionnaire was completed by 1450 rural 
mothers. The incidence of home injuries in the previous 4 weeks was 38.3% (57.5% were boys). Cut wounds, falls 
and fractures, burns, poisoning and foreign body aspiration were the common forms of home injuries. Mothers 
answered an average of 11.0 (SD 5.3) out of 29 KAP questions correctly. Younger age of mother, higher level of 
education, higher socioeconomic status, being in paid employment, source of knowledge about first aid and 
having attended a training course on first aid were significant predictors of better KAP among mothers.
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اإلصابات املنـزلية لألطفال: املعارف واملواقف واملامرسات حول اإلسعافات األولية بني األمهات الريفيات
رشا شاكر الدسوقي

اخلالصة: تثري إصابات األطفال النامجة عن احلوادث املنـزلية قلقًا صحيًا جمتمعيًا متزايدًا. وهتدف هذه الدراسة املستعرضة يف حمافظة القليوبية يف مرص 
إىل قياس معدل وقوع وأنواع اإلصابات املنـزلية التي تصيب األطفال حتى عمر 12 سنة يف املناطق الريفية لتقييم معارف ومواقف وممارسات أمهاهتم 
يف ما خيص اإلسعافات األولية والعوامل املرتبطة هبا. وقد تم استكامل استبيان عن طريق املقابالت مع 1450 أمًا ريفية. وقد بلغ معدل وقوع اإلصابات 
وابتالع  والتسمم  واحلروق،  والكسور،  والسقوط  القطعية،  اجلروح  وكانت  الفتيان(.  من   %57.5(  %38.3 السابقة  األربعة  األسابيع  خالل  املنـزلية 
األجسام الغريبة هي األنامط الشائعة لإلصابات املنـزلية. وبلغ وسطي اإلجابات الصحيحة لألمهات 11 سؤاال من 29 سؤاالً )معامل االنحراف 5.3(. 
املنبئات للمستوى األفضل من املعارف واملواقف واملامرسات لدى األمهات بني األمهات األصغر سنا، واألعىل تعلياًم، واألفضل اجتامعيا  وكانت 
واقتصاديًا، والعامالت يف أعامل مدفوعة األجر، ومن لدهين مصدر للمعارف حول اإلسعافات األولية وحرضن مقررًا تدريبيًا عن اإلسعافات األولية.

Traumatismes dus aux accidents domestiques chez les enfants : connaissances, attitudes et pratiques en 
matière de premiers secours chez les mères en milieu rural

RÉSUMÉ Les traumatismes dus à des accidents domestiques chez les enfants deviennent une préoccupation 
sanitaire croissante au sein des communautés. L'objectif de la présente étude transversale menée dans le 
gouvernorat de Qalubiya (Égypte) était de mesurer l'incidence et le type des traumatismes dus aux accidents 
domestiques chez les enfants jusqu'à 12 ans en milieu rural et d'évaluer les connaissances, les attitudes et les 
pratiques relatives aux premiers secours de leurs mères et les facteurs associés. Un questionnaire a été rempli lors 
d'un entretien par 1450 mères vivant en milieu rural. L'incidence des traumatismes dus aux accidents domestiques 
dans les quatre semaines précédant l'étude était de 38,3 % (57,5 % concernaient des garçons). Les coupures, les 
chutes  et les fractures, les brûlures, les intoxications et l'ingestion d'un corps étranger étaient les formes de 
traumatisme les plus courantes lors d'un accident domestique. Les mères ont donné en moyenne 11,0 bonnes 
réponses (E.T. 5,3) sur 29 questions portant sur leurs connaissances, leurs attitudes et leurs pratiques. Un âge plus 
jeune, un niveau d'études plus élevé, un statut socioéconomique plus aisé, le fait d'occuper un emploi salarié, 
une connaissance des premiers secours et le fait d'avoir participé à une formation sur les premiers secours étaient 
des facteurs prédictifs importants de meilleures connaissances, attitudes et pratiques chez les mères.
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Introduction

Injuries to children arising from home 
accidents are increasingly seen as a com-
munity health problem. According to 
the National Safe Kids Campaign in 
the United States 40% of deaths and 
50% of non-fatal unintentional injuries 
occur in and around the home [1]. In 
Egypt too it has become a concern [2]. 
For example, in 1998 the overall rate of 
injuries in the indoor home environ-
ment was 72.5% among children below 
age 5 years [3]. The incidence of home 
accidents among children under 6 years 
in Assuit governorate in the year 2003 
as perceived by their mothers was 50.3% 
[4].

First aid is the provision of initial 
care for an illness or injury, usually by 
a non-expert but trained person, until 
medical treatment can be accessed. Pro-
vision of immediate first aid to patients 
who require emergency care can make 
a big difference to the outcome [5], as 
the first action taken for management of 
injuries and common illness decides the 
future course of disease and complica-
tion rates [6]. In certain self-limiting 
illnesses or minor injuries, appropri-
ate first aid measures may be sufficient 
to avoid a medical consultation [7]. 
Parents’ knowledge and practice about 
first aid is especially important in injury 
care for children, as many adverse con-
sequences of injuries can be averted if 
parents know what actions to take [8]. 
Despite this, there are few published 
studies on parental knowledge and at-
titudes concerning childhood injuries 
[9].

The objectives of this study in Egypt 
were to: measure the incidence and 
types of home injuries and medical 
emergencies affecting rural children 
aged up to 12 years; to assess the 
knowledge, attitudes and practice 
(KAP) of rural mothers regarding first 
aid measures to be taken for injured 
children; and to identify some of the 
factors associated with mothers’ level 
of KAP.

Methods

This cross-sectional study was carried 
out in Tanan, a purposely selected vil-
lage in Qalubeya governorate, Egypt. 
The fieldwork was conducted over a 
period of 7 months from October 2010 
to the end of April 2011.

Sample
Cluster random sample was used 
to choose the participants, in which 
the village was divided into 5 squares 
(based on boundaries determined dur-
ing polio campaigns), from which 3 
squares were chosen by simple random 
sampling using a lottery technique. All 
mothers in the chosen squares who 
had children up to 12 years old were 
the target population. The number of 
mothers who agreed to participate was 
1450.

Data collection
A written informed consent (in Arabic 
language) was obtained from moth-
ers before participation. It included 
personal data about the participants 
and details about the study (title, ob-
jectives, methods, expected benefits 
and risks and confidentiality of data). 
An interview questionnaire sheet was 
used to collect data from the moth-
ers. The questionnaire included items 
about the sociodemographic charac-
teristics of the studied mothers, items 
to measure the incidence and types of 
home injuries and medical emergen-
cies suffered by their children in the 
previous 4 weeks and questions to 
assess the KAP of mothers towards 
first aid measures to be taken during 
these situations. The latter comprised 
29 questions, with each correct and 
complete answer scored 1, so that the 
total score for KAP was 29. The mean 
number of KAP questions answered 
correctly was calculated. Socioeco-
nomic status was determined from the 
mother’s educational level and occu-
pation and her husband’s educational 
level [10]

The applicability, content and face 
validity of the questionnaire was tested 
with a pilot study carried out on Sep-
tember 2010 on 50 randomly selected 
mothers. The required modifications 
were done. The results of the pilot study 
were not included in the final analysis.

Statistical analysis
The collected data were tabulated and 
analysed using SPSS, version 17 soft-
ware. Qualitative data were expressed 
as frequencies and percentages, while 
quantitative variables were presented as 
mean, standard deviation (SD), mode 
and range. Chi-squared test, z-test 
and analysis of variance (F-test) were 
used as tests of significance. Stepwise 
multiple regression analysis was used 
to detect the significant predictors of 
KAP score of the mothers. P < 0.05 was 
considered significant.

Results

Sociodemographic 
characteristics of the studied 
mothers
Of 1450 studied mothers, 47.0% were 
aged 25–< 35 years with mean age 
of 30.8 (SD 7.9) years (range 19–54 
years); 33.7% of them had second-
ary education, 35.2% had completed 
university education while 5.2% had 
postgraduate education. Occupational 
status showed that the majority (73.5%) 
of the studied mothers did not work 
for cash, while 10.2% worked as health 
care personnel. More than half of them 
(53.3%) lived in extended families, 
48.5% had only 1 child ≤ 12 years old 
and 43.9% were of middle socioeco-
nomic status (Table 1).

Home-related injuries
A total of 555 of the women reported 
that a child had suffered an injury at 
home in the previous 4 weeks, a rate 
of home-related injuries of 38.3%. 
The mean age of injured children 
was 7.0 (SD 4.1) years, range 1–12 
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years. More than half (50.6%) of the 
injured children were aged 9–12 years 
and 26.5% aged < 3 years. Over half 
of them were males (57.5%). Burns 
represented the highest percentage 
of home injuries (34.8%), followed 
by cut wounds (31.0%), falls and frac-
tures (22.9%), foreign body aspiration 
(7.6%) then poisoning (3.8%) (Table 
2).

Table 3 shows that the most com-
mon forms of injury among children 
below 3 years old were cut wounds 
and burns (42.9% for each), while 
two-thirds (66.7%) of injured chil-
dren aged 3–< 6 years suffered foreign 
body aspiration. Falls and fractures 
occurred more common among chil-
dren aged 6–12 years old. These dif-
ferences were statistically significant 
(P < 0.001).

Regarding sex differences, boys 
experienced falls and fractures and 
foreign body aspiration at higher rates 
(32.9% and 13.2% respectively) than 
did girls (9.3% and 0.0% respectively) 
while girls acquired cut wounds, burns 
and poisoning at higher rates (46.2%, 
35.6% and 8.9% respectively) than 
did boys (19.7%, 34.2% and 0.0% re-
spectively). These differences were 
highly significant (P < 0.001), except 
for burns, which was not statistically 
significant (P > 0.05).

KAP about first aid 
This study revealed that 26.6% of the 
studied mothers had not heard of the 
term of “first aid” (Table 4). Of those 
who had a previous knowledge about 
first aid, 56.1% reported that television 
(TV) and/or radio were the source 
of their knowledge, 13.8% of them 
gained their knowledge from attending 
training courses, 12.0% from doctors or 
nurses, 12.0% from reading textbooks, 
4.1% from the educational curriculum 
and 2% from friends and relatives. All 
studied mothers agreed that mothers of 
school-age children should know about 
first aid and that they were all willing to 
undergo such training.

Table 1 Distribution of the mothers by selected sociodemographic characteristics

Characteristic No. of mothers %
(n = 1450)

Mother’s age (years)

< 25 318 21.9

25– 682 47.0

35– 324 22.3

≥ 45 126 8.7

Educational level

Postgraduate 84 5.8

University 511 35.2

Secondary education 489 33.7

Basic education 192 13.2

Read and write 65 4.5

Illiterate 109 7.5

Occupation

Health care worker 149 10.3

Other job 235 16.2

Housewife 1066 73.5

Socioeconomic statusa

High 444 30.6

Middle 637 43.9

Low 369 25.4

Type of family

Nuclear family 677 46.7

Extended family 773 53.3

No. of children ≤ 12 years

1 703 48.5

2 385 26.6

3 362 25.0
aModified from Fahmy & Elsherbini [10]. 

Table 2 Distribution of the children suffering injury in the previous 4 weeks by 
age, sex and type 

Variable No. of children 
suffering injury

%
(n = 555)

Child’s age (years)

< 3 147 26.5

3– 63 11.4

6– 64 11.5

9–12 281 50.6

Child’s sex

Male 319 57.5

Female 236 42.5a

Type of injury

Cut wound 172 31.0

Fall/fracture 127 22.9

Burn 193 34.8

Poisoning 21 3.8

Foreign body aspiration 42 7.6
aZ = 5.5, P < 0.001.
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The mean number of KAP questions answered 
correctly by the studied mothers was 11.0 (SD 5.3) 
out of 29, range 4–24.

Factors affecting KAP about first aid
Mothers aged < 25 years had the highest mean 
KAP score [12.3 (SD 5.1)] and those aged ≥ 45 
years the lowest [9.3 (SD 2.9)]. Postgraduate 
educated mothers had the highest mean scores 
[20.5 (SD 2.3)]. Working mothers scored higher 
than housewives; those working as health-related 
personnel scored highest [19.9 (SD 0.2)] and 
those working in other jobs scored 11.9 (SD 3.9) 
whereas housewives had a mean score of only 9.5 
(SD 4.4). Mothers of high socioeconomic status 
scored better [14.6 (SD 5.0)] than those of middle 
and low socioeconomic status [10.9 (SD 4.6) and 
6.8 (SD 2.8) respectively]. Those who had previous 
knowledge about first aid had a higher score [12.6 
(SD 5.1)] than those who did not [6.5 (SD 2.3)]. 
Mothers who had attended training course(s) 
on first aid had the highest score [19.8 (SD 2.9)], 
followed by those whose source of knowledge was 
the educational curriculum [19.4 (SD 1.6)] then 
textbooks [17.2 (SD 3.1)]. All these differences 
were highly significant (P < 0.001) (Table 5).

Stepwise multiple regression analysis showed 
that the mother’s level of education, source of 
knowledge about first aid, younger age, attending 
training courses on first aid, higher socioeconomic 
level and occupation were significant predictors of 
KAP score among the studied mothers (P < 0.001). 
It also illustrated that these explanatory variables 
explained 76% of the observed variation in KAP 
score (Table 6).

Discussion

The results showed that the incidence of home-
related injuries among children in a rural area of 
Egypt was 38.3%, which is not a trivial figure, repre-
senting the incidence over only 4 weeks’ duration. 
This result agrees with Öztürk et al. who reported 
that 36.5% of children in their study in Turkey had 
had a home accident [11]. However, the current 
figure is lower than in a previous study in Egypt, 
in Assiut governorate, where the prevalence of 
home accidents was 50.3% [4]. Their higher rate 
may be due to the younger age group on which 
the latter study was conducted. On the other hand, 
our figure was higher than in a rural area in India Ta
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among 1613 children aged < 14 years 
in which the rate of injuries was 23.0%, 
with more than half of these occurring 
at home [12]. This lower figure might 
be explained by the demographic vari-
ations among the Egyptian and Indian 
populations. Moreover, the latter study 
investigated the rate of injuries over the 
previous year, which is a longer period 
to recall from memory and may have led 
to underreporting of incidents.

The current study revealed that 
more than half of injured children 
(50.6%) were aged 9–12 years. This 
may be because children in this age 
group in rural Egypt are often left alone 
at home or have less supervision from 
their mothers. In contrast, it has been 
argued that the younger the child, the 
higher the frequency of household in-
juries [13]. Regarding sex differences, 
it was found that significantly more of 
the injured children were boys (57.5%) 
than girls (42.5%). This is similar to the 
study in Turkey (53.4% and 46.6% re-
spectively), although the difference was 
not statistically significant in that study 
[11]. Mahalakshmy et al. in India also 
found that prevalence of injury was sig-
nificantly higher among male children 

[14]. Differences in regional and sample 
characteristics may affect the statistical 
significance of the impact of gender in 
injuries [15].

The current study demonstrated 
that the common forms of home-relat-
ed injuries among children were burns, 
cut wounds, falls, poisoning and foreign 
body aspiration. These results show 
similar trends to other community-
based studies outside Egypt. In Brazil, 
burns, falls and poisoning were the most 
frequent types of household injuries 
[16]. Also, in the United States the 
leading causes of home injury deaths 
were falls, fire/ burns, poisonings, chok-
ing/suffocations and drowning [17]. 
Similar findings were reported by the 
UNICEF Innocent Research Centre in 
its report on injury incidence in 6 coun-
tries of Asia [18]. In Egypt, in Assiut 
governorate, cut wounds were the most 
common accidents among the studied 
children (37.4%), which is similar to the 
current findings in Qalubeya governo-
rate (31.0%) [4].

Burns, cut wounds and poisoning in 
this study were more common among 
children < 3 years old (42.9%, 42.9% 
and 14.3% respectively). This agrees 

with Paes and Gaspar, who said that 
burns are a type of injury that predomi-
nantly occur at home, and affect mainly 
children aged 1–4 years, because chil-
dren in this age group have the lowest 
accident risk awareness [16]. Regarding 
gender differences in types of injury, 
more boys than girls suffered fall and 
fracture injuries in our study while girls 
were more likely to suffer cut injuries. 
Lasi et al. found that burn injuries were 
more common among girls than among 
boys [19] and Petersburgo et al. found 
that most falls in Mozambique were 
among boys (65%) [20]. The greater 
rate of cut injuries among girls than boys 
raises several questions about the cook-
ing and related work these girls may be 
doing at this young age. Similarly, the 
higher rate of fall and fracture injuries 
among boys requires further explora-
tion to determine the causes. One of the 
reasons might be the unavailability of 
safe play areas in the home environment 
in rural Egypt.

In spite of the importance of a topic 
like first aid, 26.6% of the studied rural 
mothers had not hear the term, and of 
those who were familiar with it, 56.1% 
reported that TV and radio were the 
sources of their knowledge. In a study 
in India an even higher proportion rate 
of the studied women had not heard 
about first aid (65.7%). This may be due 
to the different demographic character-
istics of the populations [21]. However, 
the latter study showed similar results 
regarding the source of knowledge, in 
which TV/radio accounted for 45.8% 
of the sources of knowledge. In both 
studies, moreover, all the studied moth-
ers agreed that mothers of school-age 
children should know about first aid 
and they were all willing to undergo 
training on first aid.

The mean KAP score of mothers in 
this study was 11.0 (SD 5.3) out of 29, 
i.e. only 37.9% of the questions about 
KAP were answered correctly. These 
results are similar to those of Tomruk et 
al. in Turkey, who found that bystanders 
in emergency situations answered an 

Table 4 Distribution of the studied sample of mothers according to their 
knowledge, attitudes and practice about first aid

Item No. of 
mothers

%
(n = 1450)

Heard about first aid

Yes 1065 73.4

No 385 26.6

Source of knowledge (n =1065)

Textbooks 128 12.0

Part of an educational curriculum 44 4.1

Friends and relatives 21 2.0

Doctors/nurses 128 12.0

Television/radio 597 56.1

Attended training course 147 13.8

Attitude

Mothers of school-age children should know 
about first aid. 1450 100.0

Training is required to offer correct first aid 1342 92.6

Willing to undergo training on first aid. 1450 100.0
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average of 44.8% of questions correctly 
([22]. This low score contributes to the 
burden of the problem, as the first action 
taken for management of an injury de-
cides its future course and complication 
rates [6].

Our study also investigated the pos-
sible factors affecting the KAP scores of 
mothers. This study found that mothers 
of younger age, university and post-
graduate educated, in health-related 
occupations, of higher socioeconomic 
status and those who had attended 
training course(s) on first aid had the 
highest KAP scores, and these factors 
were significant predictors of the KAP 
score. Similar results were obtained by 
other researchers. Thein et al. reported 
that the higher the education of the 
mother, the more likely she was to pos-
sess the correct knowledge and practice 
on childhood injuries [9]. Tomruk et al. 
concluded that those who had gradu-
ated from a university, were health care 
personnel, had taken a first aid course 
or had a first aid certificate had better 
knowledge [22]. One explanation of 
our results is that almost all younger 
mothers in this sample had completed 
university education, and may therefore 
have more health awareness and more 
motivation to join training courses or 
read texts about baby and child care 
including first aid.

There were some limitations to the 
current study. The percentage of moth-
ers with correct knowledge about first 
aid for each type of injury was not given 
because of the huge amount of data. 

Table 5 Factors affecting mother’s mean scores on knowledge, attitudes and 
practice (KAP) of first aid

Variable KAP score F-test P-value

Mean (SD)

Mother’s age (years)

< 25 12.3 (5.1)

25– 12.2 (5.1) 75.2 < 0.001

35– 7.7 (4.8)

≥ 45 9.3 (2.9)

Educational level

Postgraduate 20.5 (2.3)

University 14.1 (4.8)

Secondary education 9.8 (2.4) 398.9 < 0.001

Basic education 7.0 (2.7)

Read and write 6.3 (2.1)

Illiterate 4.0 (1.6)

Occupation

Health care worker 19.9 (2.7) 412.1 < 0.001

Other job 11.9 (3.9)

Housewife 9.5 (4.4)

Socioeconomic status

High 14.6 (5.0) 320.03 < 0.001

Middle 10.9 (4.6)

Low 6.8 (2.8)

Heard about first aid

Yes 12.6 (5.1) 511.2 < 0.001

No 6.5 (2.3)

Source of knowledge

Textbooks 17.2 (3.1)

Part of an educational 
curriculum 19.4 (1.6)

Friends and relatives 5.0 (1.1) 275.5 < 0.001

Doctors/ nurses 10.1 (4.3)

Television/radio 9.1 (3.0)

Attended training course

Yes 19.8 (2.9) 677.9 < 0.001

No 10.0 (4.4)

SD = standard deviation.

Table 6 Stepwise multiple regression analysis of factors affecting scores on knowledge, attitudes and practice about first aid 
of the studied mothers

Variable Beta 95% CI of beta P-value

Educational level –2.77 –3.03 to 2.50 < 0.001

Source of knowledge about first aid –1.37 –1.50 to 1.26 < 0.001

Attended training course on first aid –6.40 –7.10 to 5.70 < 0.001

Mother’s age 0.10 0.08 to 0.13 < 0.001

Socioeconomic status 0.84 0.53 to 1.15 < 0.001

Occupation 0.82 0.43 to 1.21 < 0.001

R2 = 0.76; beta0 = 30.6. 
Nominal and ordinal independent variables were coded before being entered in the model. 
CI = confidence interval.
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Instead, the total KAP score was calcu-
lated. Information on the prevalence of 
injuries was collected retrospectively, 
which might have been affected by recall 
bias; however, this limitation is inherent 
in this type of community survey.

Conclusions

Although home-related injuries are 
a common problem among rural 
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children aged up to the age of 12 years, 
mothers in Qalubeya governorate did 
not have enough knowledge regarding 
first aid practices in these situations. 
Factors found to affect KAP scores of 
the mothers were level of education, 
source of their knowledge about first 
aid, previous attendance at training 
course(s) on first aid, age, socioeco-
nomic status and occupation. First aid 
training and general education about 
safe home environments should be 

made available to as many mothers as 
possible.
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Workers’ safety in the construction industry in the 
southern West Bank of Palestine
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ABSTRACT There are few data about safety in the construction industry in Palestine. The main aim of the study 
was to assess worker’s experiences and perceptions of safety at construction sites in Hebron and Bethlehem 
governorates of the West Bank. A structured questionnaire was completed through direct interviews with 349 
construction workers. Of the respondents, 34.6% had experienced work-related accidents, 13.0% and 65.6% 
indicated that their workplace did not have a first-aid kit or trained first-aid specialist respectively, 35.8% reported 
that their work sites did not have safety tools and 83.7% had not received safety training. Workers perceived that 
awareness and training were the most frequent factor affecting workers’ safety, with the foreman position having 
the greatest impact on the workers’ safety. Greater enforcement of the current Palestinian safety laws is needed.
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سالمة العاملني يف صناعة البناء يف جنوب الضفة الغربية يف فلسطني
ماجد إبراهيم الرصيع، عصام أمحد اخلطيب

اخلالصة: ال تتوافر سوى معطيات قليلة حول السالمة يف صناعة البناء يف فلسطني. وقد كان اهلدف الرئييس من الدراسة هو تقييم خربات العاملني 
وَمَداركهم حول السالمة يف مواقع البناء يف حمافظتي اخلليل وبيت حلم يف الضفة الغربية. وقد تم استيفاء استبيان ممنهج عن طريق إجراء مقابالت مع 
ض من املستجيبني للدراسة 34.6% إىل حوادث متعلقة بالعمل، بينام ذكر 13.0% من العاملني ُخُلوَّ موقع العمل من لوازم  349 عاماًل يف البناء. وقد تعرَّ

اإلسعافات األولية وذكر 65.6% عدم وجود متخصصني مدربني عىل اإلسعافات األولية، وذكر 35.8% أن مواقع العمل ختلو من أدوات السالمة، 
التأثري عىل سالمة  العوامل تكرارًا من حيث  أكثر  الوعي والتدريب مها  أن  العاملون  السالمة. ويدرك  يتلقوا أي تدريب عن  مل  83.7% أهنم  وذكر 
العاملني، وأن موقف رئيس العامل له أكرب األثر عىل سالمة العاملني. ودلَّت الدراسة عىل أن هناك حاجة إىل املزيد من تعزيز القوانني الفلسطينية 

احلالية اخلاصة بالسالمة.

Sécurité des travailleurs dans l'industrie du bâtiment dans le sud de la Cisjordanie (Palestine)

RÉSUMÉ Les données sur la sécurité des travailleurs sont rares dans l'industrie du bâtiment en Palestine. Le principal objectif 
de l'étude était d'évaluer l'expérience et la perception de la sécurité chez les travailleurs sur les sites de construction 
des gouvernorats d'Hébron et de Bethléem en Cisjordanie. Un questionnaire structuré a été rempli lors d'entretiens 
individuels avec 349 ouvriers du bâtiment. Au total, 34,6 % d'entre eux avaient une expérience des accidents du travail ; 
13,0 % et 65,6 % respectivement ont indiqué que leur lieu de travail n'était pas équipé d'une trousse de premiers secours  
ou ne bénéficiait pas de la présence d'un secouriste qualifié ; 35,8 % ont déclaré que leur lieu de travail ne disposait 
pas d'outils de sécurité et 83,7 % n'avaient pas reçu de formation sur la sécurité. Les travailleurs considéraient 
que la sensibilisation et la formation étaient les facteurs influant le plus souvent sur leur sécurité, et que le rôle du 
contremaître était très important en la matière. Une application plus stricte des lois palestiniennes sur la sécurité est 
nécessaire.



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد العارش

1029

Introduction

As in many other countries, the con-
struction sector in the occupied Pales-
tinian territories is the largest industrial 
sector and has the highest accident rate 
[1–9]. The safety and protection of the 
workforce are therefore major concerns. 
Occupational health risks among con-
struction workers are not limited to ac-
cidents. These workers are also among 
the highest occupational risk group for 
respiratory diseases, pneumoconiosis, 
skin diseases, back and musculoskel-
etal disorders and poisoning [10–16]. 
During recent phases of reconstruction 
in the occupied Palestinian territories, 
much of it funded by foreign aid money, 
priority was given to the achievements 
of the projects, possibly to the detriment 
of the safety of the workforce. Despite 
improved legislation regarding safety in 
the construction industry, first enacted 
in the year 2000 [17], the application 
of the Palestinian labour laws has not 
succeeded in reducing the rate of ac-
cidents in the West Bank and the rate of 
work injuries that occurred within the 
construction sector were reported by 
the Ministry of Labour (MoL) as 10.3% 
and 13% for the years 2008 and 2009 
respectively [18,19].

The need for this present research 
stemmed from the lack of studies re-
garding safety in the construction in-
dustry in Palestine. The main aim of the 
study was to assess worker’s experiences 
and perceptions of safety at construc-
tion sites in Hebron and Bethlehem 
governorates of the West Bank.

Methods

Study setting and sample
The area under study was Hebron and 
Bethlehem governorates in the south-
ern part of the West Bank of Palestine. 
The study sample was people working 
in the building and construction trades. 
The total number of workers in this 
sector was estimated at about 4250. A 

sample of 349 workers were selected 
at random, taking into account 8 com-
mon activities: building, reinforced 
steel fixing, plastering, tiling, painting, 
stone pointing, electrical installations 
and sanitary installations. The size of 
the sample was determined using the 
procedure described by Hogg and Tan-
nis [20].

Data collection
A questionnaire to collect construc-
tion workers’ views and experiences of 
health and safety issues was designed 
for this study after a review of other 
studies in the literature. It was tested 
through interviews with a subsample of 
workers, and then amended. The ques-
tionnaire included 42 closed-ended 
questions and consisted of 5 main sec-
tions: general information, awareness 
and education, occupational health and 
safety, social safety and legislation. The 
questionnaire concerned the type of 
work done, actual experience of acci-
dents or occupational diseases, workers’ 
perceptions about safety risks and their 
causes, availability of safety equipment, 
working hours, work environment, as 
well as safety procedures, emergency 
plans and medical services, workers’ 
education and awareness, site inspec-
tions, work and health insurance, work 
contracts and workers’ awareness of the 
regulatory authorities.

The questionnaire was completed 
through direct interviews with the 
workers in the period from May to July 
2010. The employers were first con-
tacted to authorize the survey. Then 
the site managers or workers super-
visors were informed and requested 
to brief the workers about the study 
objectives to facilitate the process of 
data collection.

Analysis
Analysis of data was carried out using 
SPSS, version 15. Correlation matrices 
and linear regression were used to assess 
the relationship between the different 
variables.

Results

The socioeconomic characteristics of 
the workers are shown in Table 1. Of 
the sample 99.4% were men, the great-
est proportion were aged 16–20 years 
(44.5%), had 1–3 years experience 
(28.4%), earned 1000–2000 shekels 
per month (49.9%) and were unskilled 
labourers (30.7%).

With respect to the perception 
of risks, the majority of respondents 
(85.1%) perceived their job as risky. 
This proportion varied slightly accord-
ing to the profession; the perception of 
risk was highest among stone-pointing 
technicians (92.9%) (due to the risk of 
falls from unsafe scaffolding) and the 
lowest among painters (82.4%).

The availability of first-aid tools, in-
structions and a trained specialist at the 
construction site is a safety requirement 
according to Palestinian labour laws. 
Of the survey respondents 69.4% were 
aware of the availability of first-aid mate-
rials at their construction site (Table 2). 
However, the survey also showed that 
many contracting companies were not 
complying with the requirement to hire 
a first-aid specialist at construction sites; 
only 10.7% of the respondents reported 
that a first aid specialist was available at 
the workplace, 65.6% said that one was 
not available, while 23.5% did not know 
whether there was a first aid specialist 
available or not (Table 2). 

A total of 137 workers (39.3%) re-
ported that they were not using safety 
tools. When asked the reasons why 
not, 35.8% of this subgroup reported 
that safety tools were unavailable at the 
construction site, 13.1% that the tools 
were out of service, 10.9% did not know 
how use them, 14.6% worked indoors 
and 16.1% said did not like using them 
(Table 2).

Of the respondents 95.1% indicated 
that their main perceived risk was the 
risk of accidents while only 4.6% re-
ported their main risk was occupational 
disease. This is borne out by workers’ 
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actual experiences; 34.6% of respond-
ents reported having ever experienced 
any work accidents in their lifetime but 
only 14.3% reported suffering from a 
work-related disease. As shown in Table 
2, the main cause of the accidents ac-
cording the subgroup who had experi-
enced them was carelessness (31.0%), 
followed by lack of safety measures 
(22.5%) and stress due to excessive 
overtime hours (15.5%).

Workers also felt undertrained, with 
38.5% believing that training and aware-
ness were the most important factors 
affecting workers’ safety, while others 
indicated contractors’ and workers’ risk 
perceptions were the most important 
(16.1%) and 14.1% felt that inexperience 
among contractors and workers was the 
most important factor (Table 2).

On the other hand, respond-
ents’ perceptions that the persons or 

organization with the greatest impact 
on the safety of the construction site 
were firstly the foreman (47.7%), fol-
lowed by the safety officer (17.8%), 
the site engineer (12.9%) and the pro-
ject manager (12.0%). Only 8.6% of 
respondents believed that the role of 
the regulatory authority was the most 
important. There was little variation in 
these opinions according to workers’ 
job or seniority (Table 3).

When asked about effective strat-
egies to promote a safety culture, re-
spondent workers reported that safety 
training and education (47.7%) and 
communication (33.6%) would be the 
most effective, rather than inspection 
and enforcement (17.2%). However, 
these strategies were not widely em-
ployed in reality, with only 16.3% of the 
workers reported having received any 
safety training, although 92.2% men-
tioned occasional (47.6%) or frequent 
(44.7%) promotion of safety during 
work by their supervisors. By contrast 
workers reported that their workplaces 
were inspected by the MoL frequently 
(10.3%), occasionally (28.7%) or never 
(61.0%).

Discussion

Workers’ perceptions about safety is an 
important element in promoting a safe 
working environment, as it contributes 
to the safety situation and allows the 
workers’ point of view to be considered 
in formulating workers’ safety policies 
in the construction sector. In general, 
this study suggests that the level of safety 
at workplaces in the West Bank was 
relatively low and building contractors 
were not taking safety issues into con-
cern. However construction workers 
did show positive perceptions toward 
risks and safety.

A great majority of workers 
(85.1%) perceived their job as risky, 
35.8% reported that their work sites 
did not have safety tools and 34.6% had 
experienced at least one work-related 

Table 1 Background characteristics of the construction workers interviewed (n = 
349)

Variable No.a %

Age (years) 39 11.2

16–20 155 44.5

21–30 81 23.3

31–40 53 15.2

41–50 17 4.9

51–60 3 0.9

> 60 39 11.2

Work experience (years)

1–3 99 28.4

4–7 71 20.4

8–11 57 16.4

12–15 46 13.2

16–20 30 8.6

> 20 45 12.9

Income (NIS)

< 1000 16 4.6

1001–2000 173 49.9

2001–3000 123 35.4

3001–4000 26 7.4

4001–5000 7 2.0

> 5000 2 0.6

Job title

Electrician 13 3.7

Stone pointer 14 4.0

Sanitary ware technician 14 4.0

Painter 17 4.9

Tiler 18 5.2

Plasterer 31 8.9

Steel technician 38 10.9

Building technician 70 20.1

Unskilled labourer 107 30.7

Other 27 7.7
aData missing in some categories. 
NIS = new Israeli shekels. 
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accident. Only 14.3% reported suffer-
ing from a work-related disease. The 
incidence of construction-related dis-
eases in Palestine was reported by our 
workers as fairly low. This may be due 

to the simple type and typically small 
size of projects compared with other 
countries.

The greatest influence on safety 
according to workers’ perceptions 

was the foreman. This role generally 
requires a greater degree of experience 
and higher level of education than for 
other workers. The foreman has the 
most frequent contact with workers at 
the construction site, assigning tasks 
and monitoring performance, and 
is the person specifying the ways in 
which the work is to be performed 
and skilled enough to identify unsafe 
situations.

Accidents may be a result of techni-
cal and/or managerial failing. Workers 
reported that the main causes of ac-
cidents were carelessness by workers, 
absence of safety measures and stress 
due to excessive overtime work. How-
ever, weak implementation of the gov-
ernment safety laws could be the root 
cause as this enables violations (e.g. 
not securing safety tools and forcing 
excessive overtime) to occur without 
punishment. Similarly, contracting 
agencies avoid detailing occupation 
health and safety restrictions, leaving 
the contractor without benchmarks 
and therefore no penalties in case these 
safety standards are not reached. The 
lack of appropriate training and educa-
tion was another perceived cause of 
accidents according to workers. Other 
studies showed that accidents in the 
construction industry occur due to 3 
root causes: failure to identify unsafe 
conditions before the activity, decision 
to proceed despite the identification 
of unsafe conditions and decision to 
work regardless the conditions of the 
work environment [8,21]. Some of our 
workers identified inadequate tools 
and a very few suggested use of equip-
ment beyond its capacity as causes of 
accidents. 

Only 10.7% of respondents knew 
that there was a first-aid worker at their 
place of employment and 23.5% did 
not know. Of this latter group, they 
may or may not have been provided 
with a first-aid specialist, but the fact 
they were not aware of their presence 
indicates knowledge regarding safety 
is low.

Table 2 Construction workers’ knowledge and perceptions about onsite safety 
and reason for accidents (n = 349)

Item %

Is there a special first aid employee in your workplace?

Yes 10.7

No 65.6

Don’t know 23.7

Are there first aid materials in your workplace?

Yes 69.4

No 13.0

Don’t know 17.6

Why you are not using safety tools? (n = 137)

Not available 35.8

Inadequate/out of service 13.1

Don’t know how to use them 10.9

Work indoors 14.6

Don’t like to use them 16.1

Other reason 9.5

Have you experienced work accidents? 

Yes 34.6

No 65.4

What was the major cause of the accidents? (n = 116)

Carelessness 31.0

Lack of safety measures 22.5

Stress due to excessive overtime 15.5

Lack of experience 10.1

Lack of maintenance of the equipment 7.8

Inadequate tools 5.4

Lack of respect of safety measures 4.7

Low experience of site manager 1.6

Use of equipment beyond its capacity 0.8

Other reason 0.8

In your opinion, what is the most frequent factor that 
may affect workers’ safety?

Risk perceptions of workers and contractors 16.1

Experience of both contractors and workers 14.1

Educational level of workers and contractors 9.5

Attitudes and behaviour of workers and contractors 8.0

Monitoring and evaluation by regulatory authority 4.9

Effectiveness of government rules and regulations 3.4

Legislation and policy framework 2.6

Safety measures and procedures 1.7

Relationships between workers 0.9
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Safety training and education 
were believed by our workers to be 
the elements with the greatest im-
pact on construction site safety. This 
agrees with Dingsdag et al., who 
found that occupation health and 
safety training and education is the 
most important element for safe 
performance [22]. Communication 
with the workers was identified by 
our sample as the second key ele-
ment essential to improving worksite 
safety. Good communication enables 

Table 3 Construction workers’ views on which role/position in the construction industry had the most impact on the 
workplace safety by type of job

Job title Total 
responses

Role/position with most impact on workplace safety

Safety 
officer

Foreman Project 
manager

Regulatory 
authoritya

Site 
engineer

Other

No. % % % % % %

Building technician 70 18.6 44.3 7.1 7.1 18.6 4.3

Steel technician 38 31.6 50.0 13.2 5.3 0.0 0.0

Plasterer 31 19.4 38.7 16.1 9.7 16.1 0.0

Tiler 18 5.6 50.0 5.6 5.6 33.3 0.0

Pointing technician 14 14.3 57.1 0.0 14.3 14.3 0.0

Painter 17 41.2 29.4 11.8 5.9 11.8 0.0

Unskilled labourer 107 11.2 51.4 15.9 8.4 13.1 0.0

Electrician 12 16.7 41.7 16.7 8.3 16.7 0.0

Sanitary ware technician 14 21.4 57.1 7.1 7.1 7.1 0.0

Other 27 14.8 51.9 14.8 18.5 0.0 0.0

Total 348 17.8 47.7 12.1 8.6 12.9 0.9
aMinistry of Labour.

effective feedback about the safety of 
the workplace and workers’ concerns, 
which can contribute to improved 
safety situations.

Conclusion

In general, the current level of safety 
on construction sites was perceived 
as low by workers and the lack of 
enforcement of safety rules was 
believed to be the root cause of this. 

Site management and experienced 
human resources such as foremen 
and safety officers were perceived as 
having the greatest influence on site 
safety. In general, our results suggest 
that the MoL is not paying enough 
attention to the safety of workers in 
the construction industry, enabling 
the labour law violations indicated by 
workers themselves. Further efforts 
are required to implement the safety 
legislations in the Occupied Palestin-
ian Territory.
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Safety 2012
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Vector ecology and susceptibility in a malaria-
endemic focus in southern Islamic Republic of Iran
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ABSTRACT This study aimed to carry out a malaria situation analysis, species composition and susceptibility levels of the 
main malaria vector, Anopheles stephensi, to different insecticides in Bashagard. A longitudinal survey was conducted 
in 2 randomly selected villages in Bashagard. Malaria vectors were sampled by dipping method for the larvae and 
hand catch, night-biting catch, total catch, and shelter pit collection for the adults. Standard WHO susceptibility tests 
were used for a variety of insecticides on F1 progeny of An. stephensi reared from wild-caught females. In total, 693 
adult anopheline mosquitoes and 839 third and fourth-instar larvae were collected and identified. They comprised 7 
species; the most abundant adult and larvae anopheline mosquito was An. dthali (40.7% and 30.5% respectively). An. 
culicifacies (24.2%) and An. stephensi (16.7%) were the next most common species for adult mosquitoes. An. stephensi 
was fully susceptible to malathion and pyrethroid insecticides but resistant to DDT and tolerant to dieldrin.
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إيكولوجية وحساسية النواقل يف البؤر التي تتوطَّنها املالريا يف جنوب مجهورية إيران اإلسالمية
موسى سليامين أمحدي، حسن وطن دوست، منصورة شائقي، أمحد رئييس، فرشيد عابدي، حممد رضا إرشاقيان، عبد احلسن مدين، رضا صفري، 

مهران شاهي، عبد الرسول جماهدي، فاطمة بور أمحد كربندي

الرئيسية املوجودة هناك، وهي األنوفيلية االصطفانية،  أنواع نواقل املالريا  الدراسة إىل إجراء حتليل لوضع املالريا، وتركيبة  هتدف هذه  اخلالصة: 
ومستويات حساسيتها ملختلف مبيدات احلرشات يف "باشغارد". وقد ُأجرَي مسح طوالين يف قريتني اختريتا عشوائيًا يف "باشاغارد". وُأخذت عينات 
من نواقل املالريا بطريقة الغمس الصطياد الريقات، والصيد اليدوي، واللدغ اللييل، واالصطياد الكيل، واجلمع من حفرة املأوى للنواقل البالغة. 
واستخدمت اختبارات احلساسية املعيارية ملنظمة الصحة العاملية ملختلف مبيدات احلرشات للنسل األول F1 من األنوفيلية االصطفانية من اإلناث 
الربية التي اصطيدت. وقد تمَّ يف املجمل مجُع وحتديد 693 بعوضة أنوفيلية بالغة، و 839 يرقة يف الطور الثالث والرابع. وضمت سبعة أنواع؛ كانت 
واألنوفيلية   )%24.2( الوجه  البعوضية  األنوفيلية  وكانت   .،)%30.5 البالغ  والبعوض   %40.7( الريقات  حيث  من  وفرة  أكثرها  الدثالية  األنوفيلية 
االصطفانية )16.7%( مها النوَعنْي التالَينْي األكثر شيوعًا من البعوض البالغ. وكانت األنوفيلية االصطفانية حساسة متامًا ملبيَدْي املاالثيون والبرييثرويد 

ل ملبيد الديلدرين. ولكنها كانت مقاومة ملبيد د.د.ت وكان لدهيا حتمُّ

Écologie et sensibilité des vecteurs dans un foyer d'endémie palustre dans le sud de la République islamique d'Iran

RÉSUMÉ L'étude visait à réaliser une analyse de la situation du paludisme, de la composition des espèces et des 
niveaux de sensibilité du vecteur principal du paludisme, Anopheles stephensi, à différents insecticides dans le district 
de Bashagard. Une enquête longitudinale a été menée dans deux villages du district de Bashagard sélectionnés 
aléatoirement. Des prélèvement ont effectués sur des vecteurs du paludisme par la méthode d'immersion pour les 
larves et à la main, par piqûre nocturne, par capture totale, et par capture dans des fosses-abris pour les adultes. Les 
tests de sensibilité normalisés de l'Organisation mondiale de la Santé ont été utilisés pour plusieurs insecticides sur 
la progéniture F1 d'An. stephensi élevée à partir de femelles sauvages capturées. Au total, 693 moustiques anophèles 
adultes et 839 larves au troisième et quatrième stades ont été capturés puis identifiés. Les échantillonscomptaient 
7 espèces ; le moustique anophèle sous sa forme adulte et larvaire le plus fréquent était An. dthali (40,7 % et 30,5 % 
respectivement). Les espèces qui arrivaient en deuxième position sous leur forme adulte étaient An. culicifacies (24,2 %) 
et An. stephensi (16,7 %). Les spécimens d'An. stephensi étaient pleinement sensibles au malathion et aux insecticides 
pyréthroïdes mais étaient résistants au dichlorodiphényltrichloroéthane et tolérants à la dieldrine.
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Introduction

Malaria is still a major endemic dis-
ease in foci located in the south and 
south-east of the Islamic Republic of 
Iran. These areas include the provinces 
of Sistan and Baluchistan, Hormozgan 
and Kerman [1].

In this part of the country 6 anophe-
line mosquitoes are known to be the 
malaria vectors including: Anopheles 
culicifacies, An. stephensi, An. dthali, An. 
fluviatilis, An. superpictus and An. pulcher-
rimus [2].

These south and south-east prov-
inces have less than 5% of the Islamic 
Republic of Iran’s total population, but 
more than 96% of the total incidence of 
malaria cases in the whole country with 
Plasmodium vivax and P. falciparum both 
being present[3]. Hormozgan prov-
ince is highly endemic for malaria as it 
has 38% of all malaria cases reported 
in the country [3]. In this province ap-
proximately 625 cases of malaria were 
reported during 2009, 33% of which 
were reported in Bashagard district 
alone, although the district comprises 
only 2.2% of the total population of 
Hormozgan (Hormozgan Health 
Center, unpublished data, 2009). Geo-
graphical location, tropical climate and 
socioeconomic conditions make it an 
appropriate condition for occurrence 
and persistent transmission of malaria 
in this district.

Previous studies on anopheline 
mosquitoes have reported the pres-
ence of 12 species in Hormozgan 
province, at least 5 of which may 
be involved in malaria transmission 
[4]. An. stephensi is one of the main 
malaria vectors in the province [5] 
and insecticide resistance monitoring 
of An. stephensi has been carried out 
regularly. Resistance of An. stephensi 
to DDT, dieldrin and malathion was 
reported in 1957, 1960 and 1976 re-
spectively [6–8]. Recent studies have 
shown that An. stephensi from Bandar 
Abbas region is the most resistant to 

DDT [9]. In addition An. stephensi 
has been reported resistant to DDT 
in Afghanistan, India, Pakistan, Iraq, 
Oman, United Arab Emirates and 
Saudi Arabia [10]. In the Islamic Re-
public of Iran, after the appearance of 
malathion resistance in An. stephensi, 
propoxur was substituted in 1978 and 
was used for the next 13 years [11]. In 
recent years, pyrethroids have been 
used for residual spraying in malaria 
control programmes. From 1990 till 
2009, pyrethroid resistance monitor-
ing showed that almost all tested An. 
stephensi were susceptible [12,13].

Studies conducted in various parts 
of the world have shown that the use of 
nets treated with insecticides is an effec-
tive tool against mosquito bites and in 
reducing morbidity and mortality due 
to malaria [14]. The Iranian National 
Malaria Control Programmes currently 
relies on strategies targeting mosquito 
vector control, which involve the use of 
long-lasting insecticidal nets (LLINs).

In Bashagard, which is severely 
affected by malaria, access to health 
services is limited and medication 
often inappropriate. Thus insecticide 
treated mosquito nets (ITNs) present 
an attractive option that can effectively 
complement the main malaria control 
strategy based on early diagnosis and 
prompt treatment [15]. Therefore 
Bashagard district was selected for the 
evaluation of LLINs in south of Iran.

However, before interventions are 
recommended for use in malaria vec-
tor control, data on the prevalence and 
susceptibility of the vector are needed. 
The objective of this pre-intervention 
study therefore was to assess the dis-
tribution of anopheline species, their 
composition and the susceptibility of 
An. stephensi in Bashagard district.

Methods

Study area
The study was conducted from July 
2009 to July 2010 in Bashagard 

district. Annual parasite index (API) 
was 6.5/1000 in 2009 (Hormozgan 
Health Centre, unpublished data). 
The district is located 26°04ʹ–26°58ʹN 
latitude and 57°23ʹ–59°02ʹE longitude. 
Most of Bashagard is mountainous 
with deep valleys and steep slopes. The 
district has an area of 10 000 km2 and 
a population of 31 293. Then majority 
of the population live on the hills and 
foot-hills and most houses are made of 
straw. The villages are scattered, thinly 
populated, difficult to approach and 
unreachable by road during floods. The 
socioeconomic condition of the vil-
lagers is poor and the people depend 
solely on husbandry of goats and other 
animals.

Selection of study villages
On the basis of available epidemiologi-
cal data and average malaria incidence 
rate in Hormozgan health centre, 14 
villages in 2 arms were selected for 
implementation of the use of LLINs. 
These villages were selected randomly 
in 2 clusters, and assigned to either 
LLIN or controls with untreated nets. 
Cluster 1 (LLINs) comprised 8 vil-
lages (population 1653) and cluster 2 
(untreated net) had 6 villages (popu-
lation 1554). A suitable village for 
entomological study was selected in 
each cluster; Tisur (58°15ʹN, 26°30ʹE; 
840 metres above sea level) in cluster 
1 and Daranar (58°23ʹN, 26°15ʹE; 
420 metres above sea level) in cluster 
2 (Figure 1).

Mosquito collection
To study the anopheline mosquito 
fauna, sampling was carried out in 2 
villages in Bashagard district. Monthly 
indoor pyrethrum space spray catches 
were performed early in the morning, 
in a total of 8 fixed human shelters (4 
in the treatment and 4 in the control 
zone) before distribution of LLINs and 
the start of mosquito activity. In addi-
tion, adult mosquitoes resting indoors 
were collected between 07:00 and 
08:00 using an aspirator and flashlight. 
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Attempts were also made to obtain 
adult mosquitoes by hand catch, night-
biting catch on donkeys, using aspi-
rators, or by rearing immature stages 
collected in aquatic habitats. Larvae 
were collected from breeding places 
close to the adult collection sites using 
the standard dipping method [16]. All 
larvae were collected from a large vari-
ety of sun-exposed breeding sites such 
as seepages, streams, river banks, drying 
river beds and pools. The Anopheline 
larvae are often found in the vicinity of 
human dwellings, around each village. 
The larvae were preserved in lactophe-
nol and the microscopic slides of the 
preserved larvae were prepared using 
Berlese medium. Both fourth instar 
larvae and adults were identified using 
the morphological characters standard 
key [17].

Susceptibility to insecticides
Since An. stephensi is the main disease 
vector in the Hormozgan province, 
insecticide tests were performed only 

on this species. Susceptibility status to 
the insecticides was determined using 
the standard World Health Organiza-
tion (WHO) method for adults [18]. 
Immature stages were collected from 
different aquatic habitats in Bashagard 
district and transported to a temporary 
insectary, fed with Bemax® and then 
adults that emerged were tested. The 
tests were carried out on 2–3-day-old, 
sugar-fed adults. Batches of 25 fully 
sugar-fed females were exposed to a 
diagnostic dose of DDT 4%, dieldrin 
0.4%, malathion 5%, permethrin 0.75%, 
deltamethrin 0.05%, lambda-cyhalo-
thrin 0.05% and cyfluthrin 0.15%.

In the Islamic Republic of Iran, cur-
rently only pyrethroids are being applied 
in malaria vector control, but DDT and 
dieldrin were tested because they have 
been intensively used for vector control 
in the past. Moreover, they can be used 
for exploring cross-resistance with other 
insecticides, such as pyrethroids.

The exposure time to organophos-
phate and pyrethroid insecticides was 

1 hour. To monitor the susceptibility 
status over time, the lethal time (LT50) 
value of An. stephensi to DDT and diel-
drin was determined using a log-probit 
regression line. Mosquitoes were ex-
posed for different logarithmic times to 
discriminative doses of insecticide-im-
pregnated papers. After exposure, mos-
quitoes were maintained at 25 ± 2 °C 
and 70%–80% relative humidity for 24 
hours, supplied with 10% sugar solution 
and mortality was read after this 24 hour 
recovery period. All observed deaths at 
different time intervals were corrected 
using Abbott’s formula when necessary 
[19]. LT50 and LT90 were determined 
using log-time and probit mortality re-
gression [20].

Results

Anopheles species 
composition and abundance
A total of 693 adult anopheline mos-
quitoes were collected during the study. 

Figure 1 Map showing the provinces of the Islamic Republic of Iran, highlighting the position of Hormozgan Province (grey 
shaded area) and Bashagard district (study villages )
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The species caught were: An. culicifa-
cies, An. dthali, An. fluviatilis, An. stephensi, 
An. superpictus, An. moghulensis and An. 
turkhudi (Table 1). An. dthali was the 
predominant vector species in each of 
the 2 villages. In Tisur 39.8% of the 347 
specimens and in Daranar 43.6% of 
346 specimens caught were An. dthali 
(Figure 2). An. fluviatilis was the least 
abundant of the 7 species and found in 
the villages (Table 1). Vector species, 
An. culicifacies, An. dthali, An. stephensi 
and An. superpictus were collected by 
various different methods but An. flu-
viatilis was only collected by night-biting 
catch. Non-vector species, An. turkhudi 
and An. moghulensis were collected by 
night-biting catch plus larval rearing 
(Table 1).

During the study, 839 third- and 
fourth-instar larvae were collected 
from 24 breeding sites in Bashagard; 
6 Anopheles species were found: An. 
culicifacies, An. dthali, An. stephensi, An. 
superpictus, An. moghulensis and An. tur-
khudi. The dominant species (30.5%) 
was An. dthali, which was collected 
from all of sites. Details of the larval 
composition and localities are shown 
in Table 2.

Susceptibility
The susceptibility status of mosquito 
samples was determined according to 
WHO criteria: 98%–100% mortal-
ity indicates susceptibility, 80%–97% 
mortality indicates tolerance (requires 
confirmation of resistance with other 
methods) and < 80% mortality suggests 
resistance [21].

The susceptibility tests indicated 
that the field strain of An. stephensi 
exhibited 100% mortality and was 
susceptible to malathion, permethrin, 
lambda-cyhalothrin, cyfluthrin and 
deltamethrin (Table 3).This strain 
exhibited resistance to DDT and tol-
erance to dieldrin; mortality rates for 
these 2 insecticides were 53% ± 2.05% 
and 86% ± 1.34% respectively. The 
LT50 values of An. stephensi for DDT 
(4%) and dieldrin (0.4%) were 60.6 
and 21.0 minutes respectively (Table 
4).

Due to appearance of dieldrin toler-
ance and DDT resistance in this spe-
cies, it was decided to plot the dose 
mortality regression line. An. stephensi 
were exposed at 15, 30, 60,120 minutes 
to a diagnostic dose of DDT 4% and 

dieldrin 0.4% to obtain 5%–95% mor-
tality (Figure 3).

Discussion

This is the first formal entomological in-
vestigations in Bashagard district which 
sought to understand the distribution 
and composition of anopheline species 
in this area. During the study 7 Anopheles 
species were identified. The anopheline 
fauna on which we report is consistent 
with previous findings for Hormozgan 
province [4].

The most abundant adult anophe-
line mosquitoes were An. dthali, An. 
culicifacies and An. stephensi. Previous 
studies have shown that An. stephensi is 
a primary vector and other anopheline 
species, such as An. culicifacies, An. dthali, 
An. superpictus and An. fluviatilis, are sec-
ondary vectors in malaria transmission 
in Hormozgan [1–2,4,5,22–24].

An. dthali was the predominant 
Anopheline  species, accounting for 
41.7% and 30.5% of specimens in 
adults and larvae respectively. This re-
sult confirms what is reported in the 
literature that An. dthali is predominant 

Table1 Species and sites of the adult anopheline mosquitoes in Bashagard district by collection method

Species Village Collection method No. %

Pit shelter Hand catch Total catch Night-
biting catch

Larval 
rearing

Anopheles culicifacies
Tisur 4 5 24 19 16 68 9.81

Daranar 7 11 25 26 31 100 14.43

An. dthali
Tisur 2 8 73 13 42 138 19.92

Daranar 3 6 82 31 29 151 21.79

An. fluviatilis
Tisur – – – 8 – 8 1.16

Daranar – – – 3 – 3 0.43

An. moghulensis
Tisur – – – 4 31 35 5.05

Daranar – – – 3 6 9 1.30

An. stephensi
Tisur 6 7 42 2 11 68 9.81

Daranar 3 5 21 4 15 48 6.93

An. superpictus
Tisur 5 4 – 6 3 18 2.59

Daranar 4 3 1 3 15 26 3.75

An. turkhudi
Tisur – – – 10 2 12 1.73

Daranar – 2 – 3 4 9 1.30

Total 34 51 268 135 205 693 100
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anopheline mosquito in mountainous 
areas of Hormozgan province [23]. 
The species is considered a second-
ary vector in some parts of southern 
Islamic Republic of Iran, especially in 
the mountainous areas of Hormoz-
gan province [24] and in northern 
regions of Somalia and Saudi Arabia 
[25].

Among the secondary vectors, 
An. culicifacies is considered a poten-
tial vector since its role in malaria 
transmission has been reported from 
Sistan and Baluchistan province in the 
south-east of the country bordering 
Afghanistan and Pakistan. This species 
is largely responsible for an epidemic 
of malaria in this province [26]. An. 

culicifacies as malaria vector is widely 
distribution in the Asia and Indian 
subcontinent [27]. The relative abun-
dance of An. culicifacies in the present 
study is high compared with those of 
other studies conducted in Hormoz-
gan province [4]. Similar abundance 
has been reported for this species from 
Ghassreghand, the neighbouring dis-
trict to Bashagard [28].

Our data on An. stephensi agree 
with those of previous researchers, 
who have described this species being 
found together with An. fluviatilis, An. 
dthali, An. culicifacies, An. superpictus, 
An. turkhudi and An. mongolensis [29].

Previous studies indicate that An. 
stephensi is a major malaria vector in 

Hormozgan province. Sporozoite 
rates of samples from the south of 
the Islamic Republic of Iran were re-
ported to be between 0.2% and 1.8% 
[5]. An. stephensi is one of the most 
important malaria vectors in India, Pa-
kistan, Afghanistan, Iraq and Arabian 
Peninsula [29].

An. superpictus is known as a main 
malaria vector and the most wide-
spread Anopheles species in the Islamic 
Republic of Iran. It is present in almost 
all parts of the country [7]. In our 
study, An. superpictus was collected 
from all the sites by different methods. 
This species has a broad geographi-
cal distribution in Asia, Europe and 
northern Africa, and evidence shows 

Table 2 Species and sites of the larvae of anopheline mosquitoes in Tisur and Daranar villages, Bashagard district

Species Tisur Daranar Total

No. No. No. %

Anopheles culicifacies 40 163 203 24.2

An. dthali 84 172 256 30.5

An. moghulensis 20 21 223 26.6

An. stephensi 28 43 71 8.5

An. superpictus 12 22 34 4.1

An. turkhudi 17 35 52 6.2

Total 383 456 839 100
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springs with or without vegetation, 
rainfall pits and coastal plains in other 
parts of Hormozgan province [32].

All species collected in our sur-
vey, except An. moghulensis and An. 
turkhudi, have been incriminated as 
malaria vectors in the Islamic Repub-
lic of Iran. How important this role 
might be will depend on their ability 
to achieve appreciable numbers, their 
host preference and their longevity.

As regards resistance, An. stephensi 
was resistant to DDT in Bashagard, 

tolerant to dieldrin but susceptible to 
all other insecticides. These finding 
confirm a previous study conducted 
in Hormozgan province [33] and 
another study conducted in Jiroft 
district, adjacent to Hormozgan prov-
ince, which showed that this species 
was tolerant to DDT and dieldrin but 
susceptible to pyrethroid insecticides 
[12]. Studies of susceptibility tests on 
this species to insecticides in neigh-
bouring countries showed resistance 
to DDT in Afghanistan, Pakistan, Iraq, 

that An. superpictus is a main malaria 
vector in these regions [30].

An. fluviatilis was less abundant in 
the study area; only 11 females were 
captured in night-biting catch on don-
keys. In a similar study carried out in 
the country, Naddaf et al. captured this 
species from outdoor habitats and on 
animal baits [31]. The low prevalence 
of An. fluviatilis might be attributed 
to the geography and environmental 
conditions of the district; this species 
mainly breeds in springs, pits around 

Table 3 Susceptibility status of Anopheles stephensi to discriminating doses of insecticides in Bashagard district

Insecticide Date Exposure time 
(min)

Treatment Controla

No. exposed 
(replicates)

Mortality rate 
(%)

No. exposed 
(replicates)

Mortality rate 
(%)

DDT 4% 14/02/10 15 100 (4) 3 50 (2) 0

14/02/10 30 100 (4) 7 50 (2) 0

16/02/10 60 100 (4) 20 50 (2) 0

16/02/10 120 100 (4) 49 50 (2) 0

Dieldrin 0.4% 18/02/10 15 100 (4) 39 50 (2) 0

18/02/10 30 100(4) 61 50 (2) 0

20/02/10 60 100(4) 80 50 (2) 0

20/02/10 120 100(4) 99 50 (2) 0

Malathion 5% 10/08/09 60 100(4) 100 50 (2) 0

Permethrin 0.75% 22/01/10 60 100(4) 100 50 (2) 0

31/12/09 60 100(4) 100 50 (2) 0

01/08/09 60 100(4) 100 50 (2) 0

Deltamethrin 0.05% 10/01/10 60 100(4) 100 50 (2) 0

06/08/09 60 100(4) 100 50 (2) 0

Lamda-cyhalothrin 
0.05% 08/08/09 60 100(4) 100 50 (2) 0

Cyfluthrin 0.15% 08/08/09 60 100(4) 100 50 (2) 0
aF1 progeny of An. stephensi reared from wild-caught females.

Table 4 Probit regression line parameters of adult Anopheles stephensi exposed to DDT 4% and dieldrin 0.4% in Bashagard 
district

Insecticide Intercept B (SE) 95% CI (minutes) χ2 (df)a Mortalityb (%) Susceptibility

LT50 LT90

DDT –3.59 2.02 (0.22) 72.48 427.77 2.06 (2) 53 Resistant

60.62 262.07

51.89 188.39

Dieldrin –3.34 2.53 (0.26) 24.24 87.02 2.69(2) 86 Tolerant

21.00 67.50

17.59 56.17
aP = 0.05. 
bExposure time = 60 minutes. 
SE = standard error; CI = confidence interval; LT = lethal time; df = degrees of freedom.
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Oman, United Arab Emirates and 
Saudi Arabia [10]. 

An. stephensi is sufficiently endo-
philic and endophagic to come into 
contact with insecticide residue in 
houses and therefore insecticide resist-
ance in this species can be explained 
by the widespread use of DDT house-
spraying applications in several districts 
of the country during the malaria eradi-
cation campaign in the 1950s. There is 
no report of cross-resistance between 
DDT and pyrethroid yet. However, 
recently there is an indication of py-
rethroid resistance in An. stephensi in 
the adjacent area of the Hormozgan 
province [34]. 

Conclusion

The success of vector control pro-
grammes is highly dependent on 
precise information about fauna and 

distribution of the anopheline mosqui-
toes that are involved in malaria trans-
mission in the region. Identification of 
the vector species is required for the 
development of effective vector control 
strategy that is based principally on 
LLINs.

The current findings will help 
decision-making in the national ma-
laria control programme, especially 
in the choice of insecticide to use 
during the next campaigns of LLINs 
in Bashagard district. Monitoring of 
pyrethroid resistant in the region is 
highly recommended.
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Field efficacy of expanded polystyrene and shredded 
waste polystyrene beads for mosquito control in 
artificial pools and field trials, Islamic Republic of Iran
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ABSTRACT Concerns about traditional chemical pesticides has led to increasing research into novel mosquito 
control methods. This study compared the effectiveness of 2 different types of polystyrene beads for control of 
mosquito larvae in south-east Islamic Republic of Iran. Simulated field trials were done in artificial pools and field 
trials were carried out in 2 villages in an indigenous malaria area using WHO-recommended methods. Application 
of expanded polystyrene beads or shredded, waste polystyrene chips to pool surfaces produced a significant 
difference between pre-treatment and post-treatment density of mosquitoes (86% and 78% reduction respectively 
2 weeks after treatment). There was no significant difference between the efficacy of the 2 types of material. The 
use of polystyrene beads as a component of integrated vector management with other supportive measures could 
assist in the control of mosquito-borne diseases in the Islamic Republic of Iran and neighbouring countries.
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البويل ستريين يف برك صناعية  البويل ستريين املوسعة ورشائد فضالت َخَرزات  بَخَرزات  البعوض  امليدانية ملكافحة  النََّجاعة 
وجتارب ميدانية يف مجهورية إيران اإلسالمية

ابو ذر سلطاين، حسن وطن دوست، حسني جبارى، علريضا مصداقي نيا، أمري حسني حموي، مسعود یونسيان، أمحد عيل حنفي بجد، سعيد بزرَكزاده

اخلالصة: أدت مشاعر القلق من مبيدات اهلوام الكيميائية التقليدیة إىل زیادة البحوث من أجل الوصول إىل طرق مكافحة مبتكرة للبعوض. وتقارن هذه 
الدراسة فعالية نوعني خمتلفني من خرزات البويل ستريین يف مكافحة یرقات البعوض يف جنوب رشق مجهوریة إیران اإلسالمية. وقد أجریت جتارب حماكاة 
ميدانية يف برك صناعية وجتارب ميدانية يف قریتني يف منطقة مأهولة باملالریا، باستخدام الطرق املوىص هبا من منظمة الصحة العاملية. وقد أدى تطبيق اخلرزات 
املوسعة للبويل ستريین أو رشائد فضالت رقائق البويل ستريین عىل أسطح الربك إىل اختالف یعتد به يف كثافة البعوض قبل املعاجلة وبعدها )حدث خفض 
بمقدار 86% و 78% بعد أسبوعني من املعاجلة(. ومل یوجد فرق یعتد به يف النجاعة بني النوعني. وعىل هذا فإن استخدام خرزات البويل ستريین كمكون ضمن 
التدبري املتكامل للنواقل مع سائر التدابري األخرى، یمكن أن یساعد يف مكافحة األمراض املنقولة بالبعوض يف مجهوریة إیران اإلسالمية والبلدان املجاورة هلا.

Efficacité sur le terrain des billes de polystyrène expansé et de copeaux de polystyrène recyclé pour la lutte 
contre les moustiques dans des bassins artificiels et des essais sur le terrain en République islamique d'Iran

RÉSUMÉ Les préoccupations concernant les pesticides chimiques traditionnels ont conduit à intensifier la 
recherche sur de nouvelles méthodes de lutte contre les moustiques. La présente étude a comparé l'efficacité 
de deux types de billes de polystyrène dans la lutte antilarvaire dans le sud-est de la République islamique 
d'Iran. Les simulations d'essais sur le terrain ont été réalisées dans des bassins artificiels alors que les essais sur 
le terrain ont été menés dans deux villages d'une zone où le paludisme est autochtone, avec des méthodes 
recommandées par l'Organisation mondiale de la Santé. L'application de billes de polystyrène expansé ou de 
copeaux de polystyrène recyclé sur la surface des bassins a entraîné une différence significative entre la densité 
des moustiques avant et après le traitement (86% et 78% de réduction respectivement après deux semaines de 
traitement). Il n’y avait pas de différence significative entre l'efficacité des deux types de matériaux. L'utilisation 
de billes de polystyrène en tant que composante de la gestion intégrée des vecteurs avec d'autres mesures 
d'appui pourrait contribuer à la lutte contre les maladies transmises par des moustiques en République islamique 
d'Iran et dans les pays voisins.
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Introduction

Growing concerns about the potential 
health and environmental risks sur
rounding traditional chemical pesticides 
[1,2] have led environmental protection 
agencies to ban or place severe restric
tions on the use of many pesticides that 
were formerly used in mosquito control 
programmes. There are now fewer 
adulticides available than there have 
been for the last 20 years [3]. It is likely, 
therefore, that mosquitoes will quickly 
develop high levels of resistance to the 
remaining available adulticides. This has 
led to concern among operational mos
quito control personnel that effective 
insecticides may not be available in the 
near future [4]. Hence, it is imperative 
that novel mosquito control methods 
are developed and put into general use 
as soon as possible.

One potential alternative bio
environmental control measure in these 
habitats is the use of expanded polysty
rene (EPS) beads. Besides hindering 
the respiration of larvae, thick layers of 
polystyrene beads prevent the emer
gence of adult mosquitoes and the layers 
present a dry surface unsuitable for egg 
laying [5,6]. These beads are nonpol
luting and socially acceptable and their 
longlasting, nonhazardous nature and 
onetime application renders it a cost
effective and feasible solution to mos
quito control [1,6,7]. Shredded, waste 
polystyrene (SWAP) chips are another 
cheap and readily available product with 
similar properties.

According to previous studies in 
the Islamic Republic of Iran there are 
several genera of mosquitoes, includ
ing Anopheles spp., Aedes spp., Culex 
spp. and others, which normally share 
the same breeding places [8]. In some 
southern regions of the country, due to 
the lack of a piped water supply most 
villagers use stored water for drinking 
and washing. These habitats provide 
ideal conditions for mosquito breeding. 
Various reemerged malaria epidemics 
have occurred in Iranian cities in the 

recent years. A number of methods for 
mosquito control in the country have 
been reported, including source reduc
tion, biocontrol (Bacillus thuringiensis 
and larvivorous fishes), larviciding and 
adulticiding [9–12].

The objective of the present study 
was to evaluate the efficacy of locally 
made industrial polystyrene products 
for mosquito control under simulated 
field and actual field trial conditions 
in Sistan and Baluchestan province, 
Islamic Republic of Iran. The expected 
outcome was to determine a safe, cheap, 
feasible, applicable and environmental 
friendly measure for mosquito larvae 
control.

Methods

Simulated field trials
Application of polystyrene beads was 
tested for their efficacy in controlling 
mosquito larvae and pupae of Anoph-
eles spp. and Culex spp. under simulated 
field conditions in 2 phases during dif
ferent seasons: December 2006 and 
June 2007.

The study was carried out in artificial 
pools at Bandar Abbas health research 
centre. Two months prior to the tests 
6 artificial pools (5 m3: dimensions 1 × 
1 × 0.5 m) were excavated and the base 
of the pools was covered with 2 thick 
layers of waterproof plastic. The arti
ficial pools were filled with wellwater 
in order to prepare breeding places for 
mosquitoes under natural conditions. 
Water levels in the artificial pools were 
monitored and maintained at 0.4 m 
depth by carefully adding fresh water 
periodically during the trials. Three ar
tificial pools were selected for the larval 
density tests and remained uncovered. 
Three artificial pools were selected for 
the adult emergence test and covered 
with emergence traps (1 m³ made of 
net with 156 holes/inch2) to record 
the daily number of adults emerging. 
For each set of tests, 1 pool was treated 
with EPS beads, 1 pool treated with 

SWAP chips and 1 control pool was left 
untreated.

Before adding the polystyrene 
beads to the water surface, we cal
culated the daily density of larvae 
(density per 10 dippers) and adult 
emergence (by mouth aspirator) over 
3 days. Then on the 3rd day polysty
rene beads were added to the pools, 
and the densities of larvae and adults 
emerging were calculated and record
ed daily for up to 2 weeks. Supplies of 
EPS and SWAP were purchased from 
a local Iranian factory. EPS beads (2 
mm diameter) were applied in a 1 cm 
thick floating layer and SWAP was 
applied in a 1–2 cm floating layer. Air 
temperature and relative humidity 
were recorded daily. At the end of the 
experiments, water samples from the 
pools were analysed by gas chroma
tography for the levels of dissolved 
monostyrenes.

Field trials under natural 
conditions
Field evaluations of polystyrene beads 
were carried out in 2 villages near 
Chabahar (Comb and Tis) where 
malaria is indigenous. The villages are 
located in Sistan and Baluchestan prov
ince in the southeast of the Islamic Re
public of Iran (25°17ʹN, 60°38ʹE). The 
trials were carried out from September 
to November 2007.

Breeding sites were selected for the 
field trials based on high larval popula
tions and evidence of continued ovi
position. Among the various types of 
mosquito breeding habitats that were 
available in the study area, 9 cement wa
ter reservoirs, of over or underground 
construction, were selected for the 
present study. Before the polystyrene 
application, information on the mos
quito species in the breeding sites was 
obtained by collecting samples of im
mature adults after emergence from all 
pools. These were kept separately in the 
laboratory according to habitat for spe
cies identification. Information about 
the general topography of the area, 
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The efficacy and durability of effective
ness of the 2 type of polystyrene were 
determined from the posttreatment 
counts of larvae and pupae in treated 
and control sites as compared to the 
pretreatment populations.

Statistical analysis

Percentage reduction was calculated 
using the formula [13]: % reduction = 
100–(C1 × T2 / T1 × C2) × 100.

Where C1 and T1 are the pre
treatment immature densities in 
the control and treated habitat and 
C2 and T2 are the posttreatment 

immature densities in control and 
treated habitat. Means were com
pared using statistical tests of non
parametric (Mann–Whitney Utest) 
using SPSS, version 11.5 software. P 
< 0.05 indicated significant difference 
between treatments.

Results

Simulated field trials

The results of species identification of 
larvae and adult mosquitoes collected 
in artificial pools in 2 different seasons 

weather conditions, water temperature, 
and pH of water also was recorded.

The pretreatment density of mos
quito larvae was calculated in all pools 
for 3 days. On the 3rd day EPS beads 
and SWAP chips were added to the 
water surface of treated pools, based on 
a Latin square design (Figure 1). The 
efficacy of the 2 types of polystyrene 
against larval and pupal density was 
evaluated and compared with control 
pools for 2 weeks after treatment and 
then after 1 month. Larval density was 
measured using a standard dipper con
sisting of a white aluminium bowl (di
ameter 9 cm, 300 mL capacity) [13]. A 
fixed number of 10 dippers were taken 
in the periphery and the centre of the 
pools. Larvae and pupae collected by 
dipping were pooled by site in white 
trays, counted and released back into 
the respective habitats. Samples of 
latestage larvae and pupae were col
lected and brought to the laboratory 
for species identification after mount
ing. Pretreatment and posttreatment 
densities of immature mosquitoes (Ι + 
ΙΙ instars, ΙΙΙ + ΙV instars, and pupae) 
per 10 dippers were recorded separate
ly for both treatment and control sites. 

A B C

B C A

C A B

Figure 1 Schema of the field trials: A = expanded polystyrene beads; B = shredded, 
waste polystyrene chips; C = controls
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Figure 2 Comparison of the percentage of Anopheles spp. and Culex spp. mosquitoes (larvae and adults) collected in artificial 
pools at 2 different seasons, Bandar Abbas, 2006–07
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of 2007 are showed in Figure 2. This 
shows that in December Culex spp. 
mosquitoes were the dominant species, 
whereas in June, Anopheles spp. were 
dominant.

Trends of larval densities and adults 
emerging in EPS and SWAPtreated 
and untreated artificial pools in the 2 
different seasons are shown in Figure 
3. Analysing the data for the 2 seasons 
combined showed no significant dif
ference in the pre and posttreatment 
periods in the number of mosquitoes 
in control artificial pools, either lar
vae (P = 0.410) or adults (P = 0.376). 
However, significant differences were 
clearly observed in the numbers of 
mosquitoes (adults and larvae) in the 
2 treated artificial pools pre and post
treatment, both for larva (P = 0.041 
and P = 0.007 for EPS and SWAP 
respectively) and for adult stages (P 

= 0.001 and P = 0.012 for EPS and 
SWAP respectively).

The levels of dissolved monostyrene 
are shown in Figure 4. This shows that 
the rate of detected monostyrene at all 
pools was considerably less than the 
Environmental Protection Agency’s 
standard of polystyrene level for potable 
water (0.32 ppm) [14]. 

The prevalence of identified mos
quitoes showed that An. stephensi and 
Cx. pipiens were the dominant species in 
Bandar Abbas (data not shown).

Field trials
The larval densities pre and post
treatment in treated and control pools 
are showed in Figure 5. The results 
showed no significant difference com
paring the pretreatment and post
treatment density in control pools (P = 
0.621), whereas a significant difference 

was observed between pretreatment 
and posttreatment density in both 
kinds of treatment pools (P = 0.001 
and P = 0.002 for EPS and SWAP re
spectively). There was no significant 
difference in larval densities between 
EPS and SWAPtreated pools (P = 
0.15).

In EPStreated pools, a more than 
86% reduction was observed in imma
ture mosquito densities comparing the 
pretreatment period with the 2 weeks 
posttreatment (P < 0.001). The figure 
for SWAPtreated pools was a 78% 
reduction over the same period (P < 
0.001) (Figure 6).

The results of identified mos
quito based on species composition 
showed the dominance of the vec
tor species An. stephensi in this area 
(82%); considerably higher than An. 
culicifacies (9%), An. dthali (4%), An. 

(a) December 2006: adults (b) December 2006: larvae

(c) June 2007: adults (d) June 2007: larvae
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turkhudi (2%), An. superpictus (2%) 
and An. sergentii (1%).

Discussion

There are several reports from other 
parts of the world concerning the use 
of polystyrene beads for elimination of 

mosquito emergence in cesspits, flood
ed cellars, soakage pits, water tanks, 
gem pits and industrial complexes 
[5,15–26]. We have previously evalu
ated the efficacy of locally made indus
trial beads under laboratory conditions 
[27]. The polystyrene layer reduces 
the density of mosquitoes by suffocat
ing larvae and pupae and inhibiting 

mosquito egglaying in water bodies. 
Our results also showed that EPS beads 
and SWAP chips are effective and 
practical methods for reduction of An. 
stephensi, Cx. pipiens and other mosqui
toes, under simulated field and actual 
field trial conditions. Larval mortality 
increased significantly using both types 
of polystyrene.
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2 months [31]. The efficacy of Agnique® 
MMF, a monomolecular film formula
tion, was tested against immature forms of 
An. stephensi in India. Simulated field trials 
carried out in cement tanks showed 100% 
inhibition of adult emergence for up to 
3 weeks. In tanks and wells it produced a 
75% reduction of late instars and 100% 
reduction of pupae on day 1 [32].

In the present study the figures for 
mortality and inhibition of emergence 
with the SWAP material were lower than 
that of EPS beads, which may be due to 
variability in bead diameter and irregular 
shapes which are not able to cover the 
water surface completely. Nevertheless, 
both materials had high larval control 
efficacy and there was in fact no signifi
cant difference between their efficacies 
in field trails, which suggest that both 
of them could be used in the control 
of mosquitoes. Analysis of our data for 
mosquito densities showed significant 
differences between pretreatment and 
posttreatment density for both kinds 
of treatment. Levels of dissolved mon
ostyrenes were well within the Envi
ronmental Protection Agency standard. 
EPS beads are therefore a promising 
vector control strategy to minimize the 
mosquito breeding sources in integrated 
vector management programmes, while 
SWAP appears to offer good prospects 
as an alternative to EPS for inexpensive, 

We observed an 86% and 78% re
duction rate of immature mosquito 
densities for EPS and SWAPtreated 
pools respectively in actual field trial situ
ations. A range of surface treatments for 
mosquito control including polystyrene 
beads have been tested in other studies. 
Similar studies with EPS in Zimbabwe, 
India and Zanzibar showed a mortality 
rate of 72.3%–100% [6,7]. Reduction of 
emergence of Ae. triseriatus was found us
ing scrap EPS beads in the laboratory 
and in field trials in tree holes [28]. The 
superiority of polystyrene beads over oil 
application to water surfaces on the con
trol of mosquito breeding was found in 
cesspits in Egypt [29]. Reduction of Cx. 
quinquefasciatus and Ae. Albopictus densi
ties using EPS beads in septic tanks was 
demonstrated in Tanzania [30]. A labora
tory and field trial in the Caribbean using 
SWAP was not able to gain 100% efficacy 
against emergence of adult mosquitoes 
in the laboratory. The authors concluded 
that the irregular shapes of the SWAP 
chips reduced their capacity to spread 
over the water surface and the interstitial 
air spaces also permitted respiration and 
development of mosquito larvae. Howev
er, in field trials in pit latrines with careful 
application of SWAP the mean number 
of Cx. quinquefasciatus mosquitoes de
clined from 487 on day 1 to only 1 on 
day 63 and the control was sustained for 
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longterm mosquito control in selected 
habitats.

To be costeffective appropriate 
vector control tools need to be directed 
in the right place and at the right time. 
Such methods should not be simply 
prescribed; instead sitespecific control 
methods should be developed and im
plemented with a partnership approach. 
Application of polystyrene beads re
quires effective coverage. Polystyrene 
beads should be applied according to 
the nature of the habitats and can be ap
plied in regions where water sources are 
restricted and water supply systems are 
nonpiped, such as in the endemic ma
larious areas of Islamic Republic of Iran.

We conclude that the use of EPS 
beads and SWAP chips as a component 
of integrated vector management, to
gether with other supportive measures, 
could assist in the elimination of mosqui
toborne diseases in the Islamic Republic 
of Iran and neighbouring countries.
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Age-standardized mortality rates by cause in Basra, 
Iraq: 1978 and 2007
H.N. Sadek 1 and N.A.H. Ajeel 2

ABSTRACT Mortality data are essential to identify the public health importance of different diseases and 
allocate resources appropriately. This descriptive study was carried out to assess the pattern of mortality in Basra 
governorate in southern Iraq using the death records from the civil registry system for 2 years (1978 and 2007). 
The overall age-standardized mortality rate was lower in 2007 than 1978 (7.95 versus 8.70 per 1000), so too 
were the age-specific mortality rates, with the exception of that for young adults, which was 22% higher. The 
leading cause of death in both years was cardiovascular diseases, while cancer was the third leading cause in 
1978 and the second in 2007. Mortality rates were 45.5% lower for infectious diseases in 2007 compared with 
1978, 39.5% lower for respiratory diseases, 50.0% lower for digestive system diseases, 66.7% higher for congenital 
malformations and 4-fold higher for endocrine and nutritional diseases.
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ة بالعمر بحسب سبب الوفاة يف البرصة، العراق: 1978 و2007 معدالت الوفيات املعيرّ
حسام ناطق صادق، نرجس عبد احلسن عجيل

اخلالصة: إن معطيات الوفيات رضورية لتحديد ما متثله خمتلف األمراض من أمهية للصحة العمومية، ولتخصيص املوارد عىل نحو مناسب. وقد 
أجريت هذه الدراسة الوصفية للتعرف عىل نمط الوفيات يف حمافظة البرصة يف جنويب العراق باستخدام سجالت الوفيات يف نظام السجل املدين 
8.70 لكل ألف شخص(،  1978 )7.95 مقابل  2007 عنه يف عام  بالعمر أقل يف عام  الوفيات املعيرّ  2007(. وكان إمجايل معدل  للعامني )1978 و 
وكذلك كانت معدالت الوفيات اخلاصة بعمر معني، باستثناء تلك املعدالت لصغار البالغني، والتي كانت أعىل بنسبة 22%. وكان السبب الرئييس 
للوفاة يف كال العامني هو األمراض القلبية الوعائية، أما الرسطان الذي كان ثالث سبب رئييس يف عام 1978 فقد احتل املرتبة الثانية يف عام 2007. 
 %50.0 التنفسية، وبنحو  39.5% لألمراض  1978، وبنحو  2007 مقارنة بعام  45.5% لألمراض املعدية يف عام  الوفيات بنحو  وانخفضت معدالت 

ألمراض اجلهاز اهلضمي، ولكنها ارتفعت بحوايل 66.7% للتشوهات اخللقية، وبأربعة أضعاف ألمراض الغدد الصامء وأمراض التغذية.

Taux de mortalité par cause normalisé selon l'âge à Bassora (Iraq) : 1978 et 2007

RÉSUMÉ Les données sur la mortalité sont essentielles pour identifier l'importance des différentes maladies en 
santé publique et allouer des ressources de manière appropriée. La présente étude descriptive a été menée 
pour étudier les caractéristiques de la mortalité dans le gouvernorat de Bassora (sud de l'Iraq), en utilisant les 
actes de décès des registres d'état civil sur deux années (1978 et 2007). Le taux de mortalité global normalisé 
selon l'âge était inférieur en 2007 à celui de 1978 (7,95 par rapport à 8,70 pour 1000). Il en est de même pour 
les taux de mortalité spécifiques normalisés selon l'âge, à l'exception du taux pour les jeunes adultes, qui avait 
augmenté de 22 %. Les maladies cardio-vasculaires étaient la principale cause de décès pour les deux années et 
le cancer, la troisième principale cause en 1978, était devenu la deuxième cause en 2007. Par rapport à 1978, Les 
taux de mortalité en 2007 étaient inférieurs de 45,5 % pour les maladies infectieuses, de 39,5 % pour les maladies 
respiratoires, de 50,0 % pour les maladies du système digestif, mais supérieurs de 66,7 % pour les malformations 
congénitales et quatre fois plus élevés pour les maladies endocriniennes et nutritionnelles.
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Introduction

Mortality data are essential for health 
planners to identify the public health 
importance of different diseases, al-
locate resources for their control and 
evaluate the impact of ongoing health 
interventions [1]. No single set of meas-
ures can completely characterize the 
health of a large and diverse population. 
However, it has been suggested that 
mortality data along with life expec-
tancy are the best indicators of overall 
population health because they rep-
resent the cumulative effects of social 
and physical environmental factors, 
behavioural and genetic risk factors, 
and the level and quality of health care 
[2]. Furthermore it is well known that 
infant mortality is the most useful meas-
ure of health status because it indicates 
both the current health status of the 
population and predicts the health of 
the next generation [2]. It reflects the 
overall status of maternal health as well 
as the quality and accessibility of pri-
mary health care available to pregnant 
women and infants [2].

The present study was carried out to 
compare the rates and major causes of 
mortality in Basra governorate, Iraq, for 
both sexes and for different age groups, 
in 1978 and 2007.

Methods

This study was an observational, de-
scriptive study carried out in Basra 
governorate, Iraq. All deaths registered 
in Basra governorate during the years 
1978 and 2007 were included.

Source of data
The source of data was the records 
of deaths in the 15 registry offices of 
Basra governorate. The offices were 
visited and used for data collection over 
a period of 7 months from 6 May to 
14 December 2008. For each death in 
the years 1978 and 2007, the following 
variables were extracted: age at time of 

death, sex and cause of death. Causes 
of death were classified according to 
the International statistical classification of 
diseases and related health problems, 10th 
revision (ICD-10) [3]. Codes were 
added to the underlying cause of death 
for both years by the researchers. The 
underlying cause of death was defined as 
“the disease or injury which initiated the 
train of morbid events leading directly 
to death, or the circumstances of the 
accident or violence which produced 
the fatal injury” in accordance with the 
ICD-10 guidelines [4].

Coding
Causes of deaths were classified into 
the main categories of the ICD-10: 
infectious diseases (codes A00–B99), 
neoplasms (codes C00-D48), diseases 
of the blood (codes D50–D89), endo-
crine and nutritional diseases (codes 
E00–E90), mental and behavioural 
disorders (codes F00-F99), diseases of 
the nervous system (codes G00–G99), 
diseases of the eye (codes H00–H59), 
diseases of the ear (codes H60–H95), 
diseases of the circulatory system (codes 
I00–I99), diseases of the respiratory 
system (codes J00–J99), diseases of the 
digestive system (codes K00–K93), 
diseases of the skin (codes L00–L99), 
diseases of the musculoskeletal system 
and connective tissue (codes M00-
M99), diseases of the genitourinary 
system (codes N00–N99), maternal 
conditions (codes O00–O99), certain 
conditions originating in the perinatal 
period (codes P00–P96), congenital 
malformations (codes Q00–Q99), 
symptoms and signs not elsewhere clas-
sified (codes R00–R99) and external 
causes of mortality (codes S00–S99) 
[3]. The main categories, not the de-
tailed codes for the specific diseases, 
were chosen because the use of too 
much detail hinders obtaining a pano-
ramic view of the health situation and 
the most relevant problems [5]. Causes 
of death were assigned by medically 
qualified staff in both years to assure the 
quality of diagnosis of cause of death. 

The percentage of ill-defined causes 
(symptoms and signs not elsewhere 
classified) was between 10% to 20% 
for different districts, for both years. Ac-
cording to World Health Organization 
(WHO) criteria, the level of data quality 
was medium [4].

Analysis
Data were input to the computer 
and analysed using SPSS, version 11. 
Calculation of different mortality rates 
(age-specific and cause-specific rates) 
for the years 1978 and 2007 were based 
on number of deaths in each category 
in specific year/midyear population 
related to that category in that year × 
1000 [6]. Proportionate mortality was 
based on the number of deaths from 
a specific cause in a specific year/total 
deaths in that year ×100 [6]. While 
the age-standardized mortality rate is 
a weighted average of the age-specific 
mortality rates per 100 000 persons, the 
weights are the proportions of persons 
in the corresponding age groups of the 
WHO standard population [7]. This 
rate was used to eliminate the effect of 
changes in the age structure of Basra 
population in the 2 studied years and 
to allow comparison with neighbouring 
populations [6]. Information related to 
the population of Basra was based on 
estimates for the years 1978 and 2007, 
mainly derived from the Iraqi Ministry 
of Health and the Statistical Office in 
Basra. However, the age structure for 
each sex separately was not available for 
the year 1978, so we could not calculate 
the age-standardized rates for each sex 
for 1978.

Results

The age-standardized mortality rates 
for the 2 studied years (1978 and 
2007) are shown in Table 1. In 2007 
the overall mortality rate in Basra 
was 8.6% lower than in 1978. In both 
years, the age-specific mortality rates 
rose with age, with the highest rates 
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among the elderly (65 years or older). 
Death rates in 2007 in every age group 
were lower than the corresponding 
rates in 1978, with the exception of 
the rate for young adults (15–44 
years) which was about 22% higher 
in 1978 (167/100 000) than in 2007 
(203/100 000) (Table 2).

According to the proportionate 
mortality, causes of death for the years 
1978 and 2007 were similar, with high 
rates of death due to circulatory sys-
tem diseases, external causes, perinatal 
conditions, infectious diseases and neo-
plasms. The most important differences 
between the 2 study years, however, 
were the contributions of neoplasms 
and infectious diseases to the total 
deaths (Figure 1).

According to the age-adjusted mor-
tality rates of 9 major causes of death 
for the years 1978 and 2007 the leading 
cause of death among the Basra popu-
lation in both years was cardiovascu-
lar diseases. The age-adjusted death 
rate for these diseases in 2007 was 6% 
higher than the rate in 1978 (Table 
3). In 1978, cardiovascular diseases 
were the leading cause of death for 
people aged 45–64 years, as they were 
for the older age group (≥ 65 years) 

and they were the second leading cause 
in young adults (15–44 years). In 2007 
the circulatory system diseases death 
rate for the elderly population (3834 
per 100 000 population) was 25.5% 
higher than the death rate for those in 
the same age group in 1978 (Figures 
2, 3 and 4).

External causes were the second 
leading cause of death in 1978 and the 
third cause of death in 2007. The death 
rate in 2007 for this cause was nearly 5% 
lower than the rate in 1978. However, 
external causes of death accounted for 
11.5% of the total deaths in 2007 com-
pared with 10% in 1978 (Figure 1). Fur-
thermore, the death rate due to external 
causes was the leading cause of death for 
young adults aged 15–44 years in both 
years and the rate was 13.4% higher in 
2007 than 1978 (Figure 2).

Cancer was the third leading cause 
of death in 1978 and the second in 
2007. The age-adjusted death rate for 
cancer was 20.3% higher in 2007 than 
in 1978 (Table 3). In 2007, cancer was 
the second leading cause of death in all 
age groups over 15 years of age (Figures 
2, 3 and 4). Other striking differences 
were a 45.5% lower rate of deaths due 
to infectious diseases in 2007 versus 

1978, 39.5% lower for respiratory dis-
eases, 50% lower for digestive system 
diseases, 66.7% higher for congenital 
malformations and nearly 4-fold higher 
for endocrine and nutritional diseases 
(Table 3).

Discussion

Mortality data are required to study 
trends in causes of mortality and the so-
cioeconomic, demographic and lifestyle 
risk factors associated with them [1]. 
Mortality data can be obtained either 
from civil registration records or from 
surveys, but according to WHO the 
civil registration systems are the most 
reliable source of statistics on births, 
deaths and causes of death [8].

Unfortunately, practical errors in 
death certification are common, even 
in countries with a high level of data 
quality, and range from incomplete 
certificates to inaccurate causes and 
manners of death [9]. Globally, two-
thirds of annual deaths are not reg-
istered, and every year, almost 40% 
of global births go unregistered [8]. 
However, Iraq has the necessary law 
(since 1971) and infrastructure (in 

Table 1 Total number of deaths and age-standardized mortality rate (ASMR) in Basra, 1978 and 2007

Year Population Deaths ASMR per 1000a

No. No.

1978 1 040 902 6 192 8.70

2007 2 426 607 10 524 7.95
aDirect method of standardization using World Health Organization population as the standard [7]. 

Table 2 Age-specific mortality rates, Basra, 1978 and 2007

Age (years) 1978 2007

Population Deaths Mortality rate 
per 100 000

Population Deaths Mortality rate 
per 100 000No. No. No. No.

1–5 161 340 365 226 315 459 379 120

6–14 291 453 233 80 679 450 354 52

15–44 393 461 658 167 1 035 231 2 101 203

45–54 67 659 422 624 146 538 742 506

55–64 46 840 724 1 546 86 170 1 088 1 263

65+ 38 513 2 315 6 011 66 695 3 904 5 854
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Basra 15 registry offices distributed 
throughout the province) to make it 
obligatory to register births and deaths. 
Therefore, the health authorities in Iraq 
have a strict control system for death 
registrations so that every single veri-
fied death certificate can be followed. 
Theoretically then the completeness 
and coverage of death registrations in 
Basra are approximately 100%. While 
some deaths, especially of neonates, 
may go unregistered, this is likely to be 
very marginal.

Age, sex and place of death are 
mostly accurate, if present, but the 
main problem of death certificate 

information is the cause of death. Ac-
curacy in diagnosing causes of death 
still varies from one country to an-
other [10]. In a study carried out in 
an academic institution in the United 
States in 2002–03, 34% of the death 
certificates had the wrong diagnosis for 
cause of death [9]. Furthermore, the 
selection of a single underlying cause of 
death is frequently problematic, espe-
cially in elderly people, who often have 
had several chronic diseases that con-
currently lead to death. Studies have 
shown that even in countries where 
causes are assigned by medically quali-
fied staff, there is often substantial use 

of ill-defined codes for cause of death 
[10]. However, despite all the prob-
lems with the civil registration systems, 
they are still the most reliable source 
of statistics on deaths and causes of 
death [8].

In Basra the overall mortality rate 
and the age-specific mortality rates 
were lower in 2007 compared with 
1978, with the exception of that for 
young adults, which was 22% higher. 
This higher rate of young adult deaths 
may be mainly attributed to the cur-
rent violent events taking place in 
Iraq since 2003, in which the victims 
were mainly young adults, particularly 
males.

In 2007 cardiovascular disease 
was the leading cause of death among 
the Basra population. It was the lead-
ing cause of death among persons 45 
years of age and older and the third 
leading cause among young adults 
(15–44 years of age), after external 
causes and cancer. Furthermore, mor-
tality rates due to cancer were also 
higher both in relative and absolute 
terms. In 2007, cancer was the second 
leading cause of death for persons 15 
years of age and over. In contrast, mor-
tality due infectious diseases was lower 

Table 3 Age-standardized mortality rate (ASMR) for the 9 major causes of death in 
Basra, 1978 and 2007

Cause of death ASMR per 100 000

1978 2007

External causes 64 61

Infectious diseases 44 24

Respiratory system diseases 38 23

Digestive system diseases 24 12

Circulatory system diseases 369 391

Neoplasms 59 71

Genitourinary system diseases 34 37

Endocrine & nutritional diseases 9 34

Congenital malformations 3 5

1978 2007

CVD
31.1%

ID
10.5%

EC
10.0 %

PN
8.9%

RS
7.7%

CA
5.5%

S/S
15.6%

Other
10.7%

CVD
31.3%

EC
11.5%

PN
8.3%

CA
7.7%

ID
6.8%

GUS
3.8%

S/S
13.8%

Other 
14.8%

Figure 1 Proporionate causes of death in Basra, 1978 and 2007 (CVD = circulatory diseases, S/S = symptoms and signs not 
elsewhere classified, ID = infectious diseases, CA = neoplasms, EC= external causes, PN = perinatal conditions, RS = respiratory 
diseases, GUS = genitourinary diseases)
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overall in 2007. Economic development 
is commonly associated with a transi-
tion from infectious to noncommunica-
ble diseases. The present study showed 
some evidence of a health transition 
with high chronic diseases and low in-
fectious diseases mortality rates in 2007 
than 1978. This was more evident when 

the rates are age-standardized, showing 
that the first 2 leading causes of death 
were cardiovascular diseases and cancer. 
The results of the study also indicate 
both relative and absolute higher rates of 
deaths due to endocrine and nutritional 
diseases and congenital malformations 
in 2007 versus 1978. The higher rate of 

congenital malformation deaths could 
reflect a real increase in both incidence 
and death due to these conditions and/
or better diagnosis and registration.

Comparison of the results of the 
present study with those for the neigh-
bouring countries (especially Kuwait 
and Syrian Arab Republic), suggests 
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that these countries have the same pat-
tern of deaths, particularly the age-spe-
cific deaths in which the concentration 
of deaths is in old and middle-aged 
people [11]. The major causes of death 
in Basra for both the general popula-
tion and for different age groups were 
also similar in surrounding countries 
[12]. In addition, a study had drawn 

attention to the significant contribution 
of congenital malformations to perina-
tal deaths in the Eastern Mediterranean 
Region [13]. On the other hand, the 
pattern of mortality in Basra is similar 
to that for the developed countries with 
respect to the major causes of death 
being circulatory system diseases and 
neoplasms [11].

In conclusion, chronic diseases 
(cardiovascular diseases and cancer) 
were the leading causes of death in 
Basra in 2007. These diseases may 
require a different approach to pre-
vention, detection, and treatment 
compared with the infectious and 
acute illnesses more common in the 
past.
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Serial tumour markers serum carcinoembryonic 
antigen and cancer antigen 15-3 assays in detecting 
symptomatic metastasis in breast cancer patients
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ABSTRACT The value of serum tumour markers in the prognosis of patients with breast cancer is controversial. This 
prospective study in Yazd, Islamic Republic of Iran, assessed the value of the tumour markers carcinoembryonic 
antigen (CEA) and cancer antigen (CA) 15-3 in 159 patients with primary breast cancer. CEA and CA15-3 assays 
(mean 14 per patient) were performed at diagnosis, end of surgery and chemotherapy and every 3 months in the 
first 2 years and every 6 months in second 2 years of the follow-up period. During follow-up, 33 patients (20.8%) 
presented symptomatic metastasis. A significant relationship was seen between metastasis status and positive CEA 
and CA15-3 levels. The sensitivity and specificity were 66.7% and 98.4% for CEA respectively and 84.8% and 91.3% 
for CA15-3 respectively. Optimum cut-offs were 4.95 ng/mL and 30.5 U/mL for CEA and CA15-3 respectively.
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النقائل  عن  للكشف  املصل  يف   3-15 الرسطان  ومستضد  املضغي  الرسطان  ملستضد  لألورام  السلسلية  الواسامت  قياسات 
املصحوبة بأعراض لدى مرىض رسطان الثدي

أمري بحرامي، حممد رضا مرتضوي زاده، حممد فرات َيْزدي، مهدي شاماين

اخلالصة: مازالت قيمة الواسامت السلسلية لألورام يف توقع مآل املرىض املصابني برسطان الثدي حمل خالف. وتقيِّم هذه الدراسة املستقبلية يف َيْزد، مجهورية 
إيران اإلسالمية، قيمة واسامت األورام ملستضد الرسطان املضغي ومستضد الرسطان 15-3 لدى 159 مريضًا مصابني برسطان الثدي األويل. وقد قيس كل 
من املستضدين عند التشخيص )املتوسط 14 لكل مريض(، ويف هناية اجلراحة والعالج الكيميائي، وكل ثالثة أشهر يف العامني األولني، وكل 6 أشهر يف 
العامني الثانَِينْي من فرتة املتابعة. وخالل املتابعة، شهد 33 مريضًا )20.8%( نقائل مصحوبة بأعراض. ووجدت عالقة ُيعتدُّ هبا بني حالة النقائل واملستويات 
ْين. وكانت احلساسية 66.7% والنوعية 98.4% ملستضد الرسطان املضغي يف املصل، بينام كانت احلساسية 84.8% والنوعية 91.3% ملستضد  اإلجيابية للمستضدَّ

الرسطان 15-3. وكانت األرقام الفاصلة 4.92 نانوغرام لكل ميل لرت ملستضد الرسطان املضغي، و30.5 وحدة لكل ميل لرت ملستضد الرسطان 3-15.

Dosages systématiques des marqueurs tumoraux tels que l'antigène carcino-embryonnaire sérique et 
l'antigène carbohydrate 15-3 dans le dépistage de métastases symptomatiques chez des patientes atteintes 
d'un cancer du sein

RÉSUMÉ La valeur des marqueurs tumoraux sériques dans le pronostic des patientes atteintes d'un cancer du 
sein est controversée. La présente étude prospective à Yazd (République islamique d'Iran) a évalué la valeur des 
marqueurs tumoraux tels que l'antigène carcino-embryonaire et l'antigène carbohydrate 15-3 chez 159 patientes 
ayant reçu un premier diagnostic de cancer du sein. Les dosages de l'antigène carcino-embryonaire et de 
l'antigène carbohydrate 15-3 (moyenne 14 par patiente) ont été réalisés lors du diagnostic, après la chirurgie et 
la chimiothérapie puis tous les trois mois au cours des deux premières années et tous les 6 mois dans les deux 
années suivantes pendant la période de suivi. Pendant le suivi, 33 patientes (20,8 %) ont présenté des métastases 
symptomatiques. Un lien significatif a été observé entre le statut métastasique et les taux positifs pour l'antigène 
carcino-embryonaire et l'antigène carbohydrate 15-3. La sensibilité et la spécificité étaient de 66,7 % et 98,4 % 
pour l'antigène carcino-embryonaire respectivement et de 84,8 % et 91,3 % respectivement pour l'antigène 
carbohydrate 15-3. Les valeurs seuils optimales étaient de 4,95 ng/ml et 30,5 U/ml pour l'antigène carcino-
embryonaire et l'antigène carbohydrate 15-3 respectivement.
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Introduction

Carcinoembryonic antigen (CEA) 
was one of the first serum-based tu-
mour markers to be characterized, 
and its utility has been assessed in 
a variety of malignancies including 
breast cancer [1–3]. The results of 
serum CEA assay can reflect progno-
sis in primary breast cancer patients, 
with elevated levels reflecting adverse 
outcomes [3,4]. Several studies have 
shown that changes in the CEA serum 
level might be linked to progression 
or regression status in breast cancer 
patients [5–8]. 

It should be noted that most of 
these studies were performed nearly 
15 years ago. Since the discovery of 
the serum cancer antigen (CA)-15.3 
marker, the use of CEA for determin-
ing prognosis of patients with breast 
cancer has declined. Some studies 
have suggested that serum CEA is 
not even useful as a routine assay due 
to its low sensitivity in breast cancer 
patients in comparison with CA15-3 
[9–13]. Nevertheless, CEA is still 
one of the most widely used blood 
tests for monitoring breast cancer 
patients.

Due to limited health budgets 
coupled with the increasing price 
of health care services, developing 
countries need to select effective 
and suitable tumour markers among 
the various available markers for the 
management protocols for patients 
with breast cancer. The present study 
reports the results of 4 years of follow-
up of patients with primary breast 
cancer in Yazd, Islamic Republic of 
Iran between 2000 and 2006. The 
study was performed to evaluate the 
usefulness of the serial assessment 
of serum CEA and CA15-3 for pre-
diction of symptomatic metastasis in 
primary breast cancer patients. Other 
useful markers (oestrogen receptors, 
progesterone receptors, CerB2 and 
P53 tumour markers) were included 
for comparison.

Methods

Sample and study design
The study sample was women with 
primary breast cancer attending a pri-
vate clinic in Yazd, Islamic Republic 
of Iran. The inclusion criteria were 
non-smoker females with primary 
breast cancer, without signs or symp-
toms of metastasis or recurrence and 
with no other malignant disorders. 
We excluded patients who had other 
disorders that could affect the serum 
level of CEA or CA15-3, whether on-
cological (lung, colorectal, pancreas 
and ovarian cancer) or non-oncolog-
ical (endometriosis, pelvic inflamma-
tion, hepatitis, cirrhosis, peptic ulcer, 
colitis and diverticulitis). The women 
were followed up for a 4-year period 
between July 2002 and August 2006. 
There were 168 patients who met 
our inclusion criteria but 9 patients 
discontinued their follow-up visits 
due to migration to other regions. 
Thus 159 patients participated in the 
study.

The study was approved by the 
ethics research committee of Shahid 
Sadoughi University of Medical Sci-
ences and Health Services and all the 
patients gave their informed consent to 
participate.

Data collection
Clinical data
The tumour size and number of out-
break lymph nodes were recorded for 
each woman. Laboratory assays were 
performed for all participants at the 
first study visit to determine expres-
sion levels of oestrogen and progester-
one receptors and the tumour markers 
CerB2 and P53. Chest X-rays, bone 
scans and liver ultrasonography were 
performed for all study participants 
at the beginning of the study and 
patients with metastases at the start 
were excluded. Blood samples were 
taken and clinical examinations were 
performed in the time of diagnosis, 
end of surgery, end of chemotherapy 

and every 3 months in the first 2 years 
and every 6 months in the second 2 
years of follow-up. Imaging studies in-
cluding chest X-rays, liver ultrasonog-
raphy and bone scans were performed 
if there was clinical or laboratory 
(abnormal serum levels of CEA or 
CA15-3) suspicion of symptomatic 
metastasis.

Tumour markers assays
In the present study CEA and CA15-3 
levels were measured from patients’ 
serum sample. A total of 2226 deter-
minations of serum CEA and CA15-3 
(mean 14 per patient) were performed. 
CEA and CA15-3 were determined 
by a commercial immunoradiometric 
assay (Abbott Laboratories and CIS 
International). If elevated serum levels 
of CEA or CA15-3 were observed in 
the follow-up period, a separate sample 
was obtained for confirmation of CEA 
or CA15-3 elevation. CEA was con-
sidered elevated when levels > 5 ng/
mL were detected in 2 sequential de-
terminations. Elevations of CEA above 
these values were considered as false 
positive if no symptomatic metastasis 
was diagnosed in the following physi-
cal examination or imaging after the 
determination. The same pattern was 
considered for serum CA15-3 levels, 
which were considered as elevated at 
levels > 31 U/mL.

Only CEA and CA15-3 were as-
sessed serially; the other markers were 
assessed once, at the beginning of 
the study. Oestrogen receptors, pro-
gesterone receptors, CerB2 and P53 
tumour markers were determined by 
a receptor assay method. Oestrogen 
receptor assay levels > 5 fmol/mg and 
progesterone receptor assay levels > 
15 fmol/mg of cytosolic protein were 
considered as positive. CerB2 and P53 
results were scored positive or nega-
tive.

Statistical analysis
We used SPSS , version 16.0 and 
the chi-squared and Student t-tests 
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for statistical analysis. Two-tailed 
P-values < 0.05 were considered as 
significant. We divided study partici-
pants at the end of the follow-up time 
according to their clinical status (with 
or without symptomatic metastasis) 
and this classification was used as gold 
standard for determination of sensi-
tivity and specificity of study tumour 
markers. Sensitivity was calculated as: 
(number of metastatic patients whose 
tumour marker levels were elevated/ 
total number of metastatic patients) 
× 100. Specificity was calculated as: 
(number of non-metastatic patients 
with normal tumour marker values/
total number of non-metastatic pa-
tients) × 100.

ROC curve calculation
During the 4-year follow-up period, 
we checked serum levels of CEA and 
CA15-3 14 times and for calculation 
of sensitivity and specificity of these 
antigens we used their highest serum 
values before metastasis in metastatic 
patients or the highest values during 
the whole follow-up time for non-
metastatic patients. The areas under 
the receiver operating characteristic 
(ROC) curve were calculated as a 
measure of predictive discrimination 
of tumour response and progression 
by CEA and CA15-3 variation. An 
index of 0.5 indicated no discrimi-
nation ability, whereas a value of 1 
indicated perfect discrimination. The 
cut-off points for elevated levels of the 
markers were identified according to 
the corresponding plotted curves. The 
difference between proportions was 

evaluated by the chi-squared test with 
Yates’ correction when necessary.

Results

A total of 159 patients with primary 
breast cancer participated in the study. 
The mean age of the women was 48.8 
(SD 10.7) years, range 22–78 years. 
The mean size of tumours was 1.94 
(SD 0.70) cm, range 22–78 cm. An 
average of 2.86 (SD 4.30) lymph nodes 
were involved, range 0–8. At the begin-
ning of the study, 50 patients (31.4%) 
were positive for CrbB2, 54 (34.0%) 
for P53, 73 (45.9%) for progesterone 
receptors and 83 (52.2%) for oestro-
gen receptors.

The mean CEA and CA15-3 values 
in participants at the time of diagnosis 
were 1.69 (SD 0.99) ng/mL and 18.9 
(SD 7.2) U/mL respectively. After 6 
months chemotherapy, there was 
a significant increase in CEA level to 
1.87 (SD 1.05) ng/mL (P = 0.01) and 
non-significant increase in CA15-3 level 
to 20.1 (SD 10.0) U/mL (P = 0.08) 
(Table 1).

During the follow-up period, 33 
(20.8%) of our patients presented 
symptomatic metastasis. A positive 
CEA value was found in 18 metastatic 
patients (54.5%) and CA15-3 was 
positive in 30 metastatic patients 
(90.9%).

A significant relationship was found 
between positive serum CEA and 
CA15-3 levels and metastasis status 
(P = 0.001). However, there was no 
relationship between serum CEA and 
CA15-3 positivity and expression of 

oestrogen and progesterone receptors 
or tumour markers CerB2 and P53 
(Table 2).

ROC curve analysis
According to the traditional cut-off 
points, we calculated the sensitivity 
and specificity as 66.7% and 98.4% 
respectively for CEA and 84.8% and 
91.3% respectively for CA15-3. Ac-
cording to these data, the positive 
likelihood ratios for CEA and CA15-3 
were 41.7 and 9.8 respectively.

For ROC curve analysis, we con-
sidered the highest values of tumour 
markers before metastasis in meta-
static patients and the highest values 
during the whole follow-up period 
for others patients. According to our 
ROC curves, we determined that the 
highest sensitivity and specificity cutoff 
points for positive results were 4.95 
ng/mL for CEA and 30.5 U/mL for 
CA15-3 (Figure 1).

Discussion

The results of our prospective study 
demonstrate that CEA tumour 
marker had lower sensitivity than 
CA15-3 for prediction of metasta-
sis in the follow-up monitoring of 
primary breast cancer patients after 
surgery (66.7% versus 84.8%). The 
optimum cut-off points were 4.95 
ng/mL for CEA and 30.5 U/mL for 
CA15-3. 

We found a significant elevation 
in CEA levels after 6-months follow-
up and a non-significant increase in 
CA15-3. In a number of published 

Table 1 Serum carcinoembryonic antigen (CEA) and cancer antigen (CA) 15-3 values at the time of diagnosis and after 6 
months chemotherapy for patients with primary breast cancer (n = 159)

Period CEA (ng/mL) CA15-3 (U/mL)

Mean (SD) Range Mean (SD) Range

At diagnosis 1.69 (0.99) 0.1–4.9 18.9 (7.2) 2–40

After 6 months 1.87 (1.05) 0.2–5.2 20.1 (10.0) 5–85

P-value 0.01 0.08

SD = standard deviation.
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studies elevated levels of both serum 
tumour markers CEA and CA15-3 
were found during follow-up of breast 
cancer patients [14–24]. Although 
some tumour markers cause over- or 

under-estimation of disease progress, 
CA 15-3 was directly correlated with 
disease extent in our study. This 
contradicts the study of Bon et al. 
who reported that CA15-3 had no 

relation with disease stage in breast 
cancer patients [24]. This may have 
been because of the small number 
of cases from each clinical stage that 
they evaluated in their study. As a 

Table 2 Serum carcinoembryonic antigen (CEA) and cancer antigen (CA) 15-3 values according to results of tumour markers 
and metastasis status for patients with primary breast cancer (n = 159)

Variable No. of cases CEAa (ng/mL) P-value CA15-3a (U/mL) P-value

Mean (SD) Mean (SD)

CrbB2
Negative 109 3.75 (2.13)

0.27
32.4 (19.9)

0.68
Positive 50 4.18 (2.86) 33.8 (20.1)

P53
Negative 105 3.93 (2.42)

0.73
31.3 (17.8)

0.18
Positive 54 3.79 (2.33) 25.8 (23.4)

Progesterone receptors
Negative 86 3.95 (2.30)

0.68
32.9 (21.8)

0.96
Positive 73 3.70 (2.49) 32.7 (17.6)

Oestrogen receptors
Negative 76 3.81 (2.33)

0.70
32.7 (17.3)

0.97
Positive 83 3.96 (2.45) 32.9 (22.2)

Metastasis
No 126 3.25 (1.38)

< 0.001
27.6 (13.5)

< 0.001
Yes 33 6.30 (3.62) 52.7 (27.1)

aUsing the highest CEA and CA15-3 value before metastasis for metastatic patients and during all checkups for non-metastatic patients. 
SD = standard deviation. 
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rule, increases in tumour markers 
in a particular analyte are not ab-
solute evidence for the presence of 
malignancy or metastasis, and the 
physician must consider this finding 
within the overall context of patient 
management.

The clinical efficacy of tumour 
markers assays in monitoring of breast 
cancer patients has been doubted due 
to their low sensitivity in primary breast 
cancer patients [25,26] and at the 
present time we cannot conclusively 
assess the clinical impact of CA15-3 

in the monitoring and management of 
breast cancer patients. According the 
American Society of Clinical Oncology 
clinical guidelines for use of serum tu-
mour markers in breast cancer patients, 
there is insufficient evidence to recom-
mend serum tumour markers in routine 
monitoring of breast cancer patients 
[25]. Nevertheless, among the various 
cancer markers, CA15-3 is generally 
considered to be the most suitable sin-
gle marker, followed by CEA [14], and 
our study confirms the higher predictive 
value of CA15-3. Nevertheless, we must 

focus our use of tumour markers on pa-
tients’ survival and quality of life. In the 
absence of effective treatment modali-
ties for metastatic breast cancer patients, 
detection or prediction of breast cancer 
metastasis may not improve patient 
survival.
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Mismatch between Arab women’s preferences 
and options offered for treatment of stress urinary 
incontinence in the United Arab Emirates
S. George,1 M.J. Hashim,2 M.H.S. Al Belooshi,3 R.S. Al Hebsi,3 A.A. Bloushi,3 S.A. Balfaqeeh 3 and A. Al Midfa 3

ABSTRACT Stress urinary incontinence is a relatively common condition with a high burden of suffering that 
can be treated effectively with minimally invasive surgery. Treatment preferences for this condition in Arab 
women are not known, especially in regard to willingness to undergo surgery. In this survey of 404 women 
across the United Arab Emirates, 99 had self-reported stress urinary incontinence and 51% of these stated they 
would undergo surgery. This preference was not related to age, parity, education or severity of incontinence. 
However, of the 24 women who sought medical advice, only 5 recalled being offered surgical management by 
their physicians. Other treatments offered included medication (29%), pelvic exercise (38%) and bladder training 
(25%). Even though half of the Arab Emirati women with stress urinary incontinence in our study were willing to 
undergo surgery, this treatment is not being offered routinely. 
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عدم التطابق بني ما تفضله النساء العربيات واالختيارات املقدمة هلن ملعاجلة َسَلس البول الَكْريب يف اإلمارات العربية املتحدة
سامي جورج، حممد جواد هاشم، مريم هندي شاكر البلويش، ريم سيف احلبيس، أمل عيل البلويش، ساره عيل بلفقيه، عاليه املدفع

اخلالصة: ُيعدُّ َسَلس البول الكريب من احلاالت الشائعة نسبيًا، ويشكل  عبئًا ثقياًل من املعاناة مع أنه يمكن معاجلته بفعالية وبالقليل من اجلراحات 
غري الباضعة. ولكن ما تفضله النساء العربيات ملعاجلة هذا املرض غري معروف، والسيام من حيث رغبتهن يف إجراء اجلراحة. ويف هذا املسح الذي 
شمل 404 امرأة يف اإلمارات العربية املتحدة، أبلغت 99 امرأة عن سلسل البول الكريب، وأقرت 51% منهن عىل موافقتهن عىل إجراء اجلراحة. هذه 
َلس. إال أنه من بني 24 امرأة التمسن االستشارة الطبية، ذكرت 5 سيدات  التفضيالت مل ترتبط بالعمر، أو عدد مرات الوالدة، أو التعليم، أو شدة السَّ
فقط أن األطباء قد َعَرْضَن عليهن املعاجلة باجلراحة. وشملت عروض العالج األخرى العالج باألدوية )29%(، ومتارين للحوض )38%(، ومتارين 
للمثانة )25%(. ومع أن نصف النساء من اإلمارات العربية املصابات بالسلسل البويل الكريب يف هذه الدراسة رغبن يف إجراء اجلراحة، إال أن هذا 

النوع من املعاجلة مل يقدم إليهن عىل نحو روتيني.

Décalage entre les préférences des femmes arabes et les options thérapeutiques proposées pour traiter 
l'incontinence urinaire à l'effort aux Émirats arabes unis

RÉSUMÉ L'incontinence urinaire à l'effort est une affection relativement fréquente entraînant une souffrance 
importante qui peut être traitée efficacement par une intervention chirurgicale minimalement invasive. Les 
préférences thérapeutiques des femmes arabes affectées restent à élucider, en particulier par rapport à leur 
volonté de se soumettre à une chirurgie. Dans la présente étude portant sur 404 femmes des Émirats arabes 
unis, 99 souffraient d'une incontinence urinaire à l'effort autodéclarée et parmi celles-ci, 51 % affirmaient être 
volontaires pour choisir la chirurgie. Cette préférence n'était liée ni à l'âge, ni à la parité , ni au niveau d'études, 
ni à la sévérité de l'incontinence. Toutefois, sur les 24 femmes qui avaient consulté un médecin, seules 5 se 
sont souvenues avoir été informées par ce dernier de la possibilité d'une prise en charge chirurgicale. Des 
médicaments (29 %), des exercices du plancher pelvien (38 %) et une rééducation de la vessie (25 %) étaient les 
autres traitements proposés. La moitié des femmes émiraties de notre étude souffrant d'incontinence urinaire à 
l'effort étaient volontaires pour la chirurgie, mais ce type de traitement n'a pas été proposé systématiquement.
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Introduction

Although the prevalence of stress 
urinary incontinence (SUI) and 
the burden of suffering caused by 
this condition among women has 
been studied extensively, the treat-
ment preference of these patients 
has received minimal attention. It 
is sometimes assumed that women 
from less-developed countries and 
non-Western backgrounds may not 
be aware that surgical treatment is 
an option, or may not be willing to 
have surgery for this condition. Con-
sequently, physicians may not be of-
fering the full range of management 
options, especially to less-educated or 
older women of certain ethnic origins.

Recent research in the Arabic-
speaking Middle East region has shown 
that prevalence and morbidity of urinary 
incontinence is comparable to that in 
other parts of the world. The prevalence 
reported in this region is over 20% in 
adult women [1]. 

Arab Muslim women are particu-
larly distressed by SUI as it impacts 
on their ability to pray on a daily basis. 
Embarrassment and misconceptions 
about this condition prevents a large 
number of women from seeking treat-
ment. A community-based survey in 
the United Arab Emirates found that 
69% of women did not seek medical 
advice for urine leakage, leading to de-
bilitating physical, psychological and 
social burdens [1]. Women’s beliefs 
about treatment options for inconti-
nence have been noted to affect help-
seeking behaviour, including the fear 
of surgery and a perception of lack of 
effective treatments [2,3]. 

However, the effectiveness of 
minimally invasive surgical techniques 
is fairly well established in urogynae-
cology trials [4]. A systematic review 
comparing minimally-invasive syn-
thetic suburethral sling operations 
with traditional suburethral slings 
found them to be equally effective 

(risk ratio 1.03 in 8 trials involving 599 
women) [5]. Minimally invasive sur-
gery was associated with shorter op-
erating times and fewer postoperative 
urinary complications. Furthermore, 
these operations can be performed as 
outpatient procedures under local an-
aesthesia with conscious sedation [6]. 
The quality of life has been shown to 
improve with the minimally invasive 
tension-free vaginal tape procedure at 
12 months follow-up, with a cure rate 
of 87% [7].Treatment of SUI has ad-
vanced significantly in terms of tech-
nique, success rate, non-invasiveness 
and safety [8].

Unfortunately, these remarkable 
advances in treatment do not appear 
to have improved the community bur-
den of suffering from SUI. Whether 
this is because of women’s reluctance 
to have surgery or to not being offered 
this safe and effective option is un-
clear. For clinicians and public health 
professionals, knowledge of women’s 
awareness and preferences for man-
agement options are important in 
discussing treatment choices and for 
health education campaigns. As treat-
ment preferences and awareness of 
effective operative management are 
not known among Arab women, we 
conducted this cross-sectional survey 
among Emirati women. 

Methods

We developed a questionnaire and 
conducted a cross-sectional survey to 
assess the treatment preferences for 
SUI among women in the United Arab 
Emirates. The survey was conducted 
from June 2009 to March 2010 in 4 
cities across the United Arab Emirates, 
Abu Dhabi, Al Ain, Dubai and Sharjah. 
The cities were selected on the basis 
of accessibility. After initial training 
sessions and a pilot phase, 6 medical 
students from the United Arab Emir-
ates University administered the ques-
tionnaire. A total of 404 women were 

interviewed in hospitals, primary health 
care clinics and local communities 
based on non-random convenience 
sampling: any potential participants 
who were present were approached 
and invited to take part in the survey . 

The inclusion criteria were: wom-
en age 30 years and above (since SUI 
is generally related to childbearing 
and prevalence in younger women is 
much lower) and United Arab Emir-
ates nationality. Due to the unique 
needs of our study and the lack of 
a validated instrument in Arabic, a 
new questionnaire was developed via 
multiple iterations and pilot tested in 
Al Ain to assess the suitability of the 
questionnaire. The questions covered 
demographic data, childbearing and 
medical conditions as well as specific 
questions about urine incontinence, 
treatment options, attitudes and 
healthcare-seeking behaviour. Most 
questions were closed-ended with pre-
specified options. 

In this study SUI was defined 
as “involuntary or accidental leak-
age of urine with any increase in 
intra-abdominal pressure such as with 
coughing, sneezing, laughing, exercise, 
carrying heavy objects and bending, 
regardless of its severity or social con-
sequences”. 

Ethical approval was obtained from 
Al Ain District Medical Research Eth-
ics Committee at Tawam Hospital, Al 
Ain and the Faculty of Medicine and 
Health Sciences, United Arab Emirates 
University, Al Ain.

Statistical analysis
Our study was powered to detect a 
difference of at least 15% from the pref-
erence for surgical treatment of 50% 
(minimum sample size 100 subjects; 
alpha 0.05; achieved power 82%; for a 
2-tailed, binomial, one-sample calcu-
lation). Data analysis was carried out 
using SPSS, version 18. We used 1-way 
analysis of variance and nonparametric 
tests where appropriate. Two-tailed 
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significance testing was used with sig-
nificance level 0.05.

Results

Generalizability of the findings can 
be assessed from the background 
characteristics of the participants 
(Table 1). Education level and other 
demographic variables were used as 
proxy to assess the representativeness. 
A range of educational backgrounds 
was captured in the our sample of 404 
women: 37 (9%) had undertaken 
postgraduate education, 133 (33%) 
had a college or university degree, 
119 (30%) had completed secondary 
school, 57 (14%) primary school and 
24 women (6%) had no formal educa-
tion (data were missing for the rest of 
the women). 

As expected,  compared with 
women who stated they did not have 
urinary incontinence, women with SUI 
were statistically significantly older (P = 
0.003) (Table 1).

In our sample the prevalence of 
urinary incontinence was 26.4% 
(106/401 women; 3 of the participants 
were not eligible for inclusion), with a 
substantial burden of suffering Among 
the 106 women with incontinence, 

99 had SUI as judged by self-reported 
loss of urine with physical activity: 69 
women had leakage with coughing and 
11 reported leakage with sexual inter-
course (Table 2).

Although 51% (50/99) of those 
with SUI indicated that they would 
undergo surgery, only 20.8% (5/24)  
of those who had consulted a doctor 
recalled being offered surgery (Table 3. 
Willingness to undergo surgery was not 
related to age, parity, education or sever-
ity of incontinence (Mann–Whitney 
U-test, P > 0.05).

Only 24 of the 99 women with SUI 
had sought medical advice (Table 3), 
with the rest feeling: shy or embar-
rassed (9), ‘lazy’ (5), UI was not im-
portant (20), or UI was normal part of 
life (44) (data missing for 2 women). 
Among the 24 women with SUI who 
did discuss the issue with physicians, 
50% (12/24) consulted gynaecolo-
gists, 38% (9/24) urologists and 12% 
(3/24) saw other specialties. Apart 
from surgical treatment, other options 
prescribed were: medication 29% 
(7/24), pelvic exercise 38% (9/24) 
and bladder training 25% (6/24). In 
some cases, more than 1 treatment was 
prescribed.

In our study, there was a significant 
psychosocial burden: 56% of women 

with SUI said that the condition inter-
fered with performing their daily prayers 
and 41% said it caused them embarrass-
ment (Table 2). Severity of interference 
with daily living varied from mild 32% 
(32/99) to moderate 25% (25/99) to 
severe 5% (5/99) (data missing for 4 
women). Coping strategies included 
frequent changing of underwear (58 
women) and wearing pads (23 women) 
(Table 2).

Discussion

We found that about half of our sam-
ple of Emirati women with SUI were 
willing to undergo surgery but only 
about one-fifth of those who consulted 
a doctor were offered surgical treat-
ment. This is of concern given the high 
prevalence of this condition and the 
associated psychosocial morbidity. Our 
findings run contrary to the miscon-
ception that women from a Middle 
Eastern Arab background are unaware 
of treatment options or would prefer 
non-surgical options only. In particular, 
age and education status do not seem 
to affect the preference for surgery. 
These findings have not been reported 
in previous studies from this region to 
our knowledge. 

Table 1 Comparison of women in the United Arab Emirates aged 30+ years with and without stress urinary incontinence (SUI)

Characteristic Women with SUI 
(n = 99) 

Women without SUIa 
(n = 305) 

P-valueb

Mean (SD) Mean (SD)

Age (years) 42.5 (8.4) 37.8 (7.1) 0.003

Weight (kg) 77.0 (17.7) 72.2 (15.8) 0.82

BMI (kg/m2) 31.1 (7.4) 28.7 (6.0) 0.20

Level of educationc 2.3 (1.1) 2.4 (1.0) 0.62

No. of children 6.3 (3.5) 4.7 (2.8) 0.09

No. of vaginal deliveries 5.7 (3.6) 4.3 (2.9) 0.20

No. of instrumental deliveries 0.05 (0.2) 0.07 (0.3) 0.49

No. of C-sections after trial of labour 0.13 (0.3) 0.15 (0.5) 0.19

No. of C-sections without labour 0.37 (1.1) 0.19 (0.6) 0.79
aIncludes 7 women with non-stress urinary incontinence. 
bP-values for univariate general linear model (1-way analysis of variance) analysing 278 cases, adjusted R2 0.091.  
cLevel of education coded on a scale of: 5 = postgraduate training to 1 = no formal education. 
SD = standard deviation; BMI = body mass index; of C-section = caesarean section.
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Previous research on treatment 
preferences of women with urinary in-
continence elsewhere provides some 
validation to our findings. During deci-
sion making for urinary incontinence, 
60% of women in a Norwegian sur-
vey preferred an active role [9]. These 
women tended to be more educated, 
single and younger. Knowledge of treat-
ment options was mostly low among 
immigrant Moroccan and Turkish 
women in a small qualitative study in the 
Netherlands [10]. On the other hand, 
one-third of these women felt that their 
physician had not taken them seriously, 

Table 2 Burden of suffering in women in the United Arab Emirates aged 30+ years 
with stress urinary incontinence

Issue No. of womena

(n = 99)

Cause for leakage

With cough 69

With intercourse 11

With exercise 8

On standing from a sitting position 8

With orgasm 2

Impact on life

Interference with daily life 62

Interference with prayers 56

Embarrassment 41

Noticed by spouse 11

Coping strategy

Frequent changing of underwear 58

Wearing perineal pads 23

Decreased fluid intake 13

Avoiding physical activity 18
aSelf-reported (loss of urine).

perhaps in line with our finding that a 
limited number of treatments for SUI 
were offered to Emirati women. We 
found that even though physicians are 
offering a number of treatment options, 
women may have a high willingness to 
have surgery, especially the less invasive 
vaginal and laparoscopic approaches. 
Since cost–effective and minimally in-
vasive surgical options are available as 
effective treatments for SUI [7,11–13], 
this finding is of concern from clinical 
and public health perspectives.

Our other findings on prevalence, 
reluctance to seek medical help, 

impact on prayers and personal life, 
and coping mechanisms correspond 
with previous reports from the region 
[14] and elsewhere [3]. The reluc-
tance of women to discuss this condi-
tion with physicians has been reported 
in a community survey from London 
[15] with 32% of women with urinary 
incontinence seeking medical care 
compared with 27% in our study. The 
reasons stated by the women in Lon-
don were strikingly similar to those in 
the United Arab Emirates, including 
embarrassment and acceptance as 
part of aging, despite the differences in 
culture and society.

The limitations of our study include 
recall bias, use of a non-validated sur-
vey instrument and non-probabilistic 
sampling.

Further research should assess 
clinical appropriateness of SUI treat-
ments recommended by physicians 
in this region and qualitative research 
about perceptions of women in the 
United Arab Emirates of treatment 
options.

Conclusion

This study shows that Emirati Arab 
women with SUI are willing to un-
dergo less-invasive surgical treatments 
but are offered these options relatively 
infrequently. Based on our findings we 
recommend that physicians engage 
women in shared decision-making in 
SUI treatment, offer the full range of 
options and avoid generalizing about 
limiting surgical options to women 
from certain groups.
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Table 3 Treatment awareness and preferences of women in the United Arab 
Emirates aged 30+ years with stress urinary incontinence

Awareness/preference No. of women 
(n = 99)

Sought medical advice 24

Would undergo surgery 50

Aware of effective treatment 44

Offered surgery by their physiciana 5
aOf those women who had sought medical advice.
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Growth advantage of CD34+ cells in trisomy 8 high-
risk myelodysplastic syndrome despite enhanced 
apoptotic signals
S.R. Youssef,1 M.M. Ismail,1 E. Abd Al Wahed 2 and H. Al Dessoky 2

ABSTRACT This study examined haematopoietic stem cells of 19 high-risk cases of myelodysplastic syndrome (MDS) 
for apoptotic and anti-apoptotic signals and cellular proliferation and correlated these with clinical and cytogenetic 
subtypes, particularly trisomy 8. The aim was to identify cellular and cytogenetic markers of prognostic relevance 
to survival of high-risk MDS cases. High-risk MDS cases had a significantly higher percentage of apoptotic CD34+ 
cells and anti-apoptotic survivin+ cells than controls, particularly for trisomy 8 cases. Trisomy 8+ cells showed 
a significant positive correlation with apoptotic CD34+ cells and capacity for colony formation. The latter was 
significantly lower in trisomy-8-negative cases than normal controls, while that of trisomy 8 cases was comparable 
to controls. Our results suggest that although trisomy 8 cells are in a pro-apoptotic state, they are checked by the 
enhanced expression of anti-apoptotic signals which provide them with their proliferative advantage.
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ميزة نمو خاليا +CD34 يف التثليث الصبغي 8 ملتالزمة خلل التنسج النخاعي العالية اخلطورة بالرغم من حتسن إشارات االستامتة
سها رؤوف يوسف، منال حممد إسامعيل، عصام عبد الواحد، حسام الدسوقي

اخلالصة: فحصت هذه الدراسة اخلاليا اجلذعية املتعلقة بتكّون الدم حلوايل 19 حالة عالية االختطار من متالزمة خلل التنسج النخاعي من حيث إشارات 
ت اخللوي واإلشارات املضادة لالستامتة، وربطت ذلك باألنواع الفرعية الرسيرية والصبغية، والسيام التثلُّث الصبغي 8. وكان اهلدف هو  االستامتة التموُّ
حتديد الواسامت اخللوية والصبغية ذات األمهية يف اإلنذار لبقاء حاالت متالزمة خلل التنسج النخاعي العالية االختطار عىل قيد احلياة. وكان لدى حاالت 
متالزمة خلل التنسج النخاعي العالية االختطار نسبة عالية ُيعتدُّ هبا من خاليا االستامتة +CD34 واخلاليا املضادة لالستامتة مقارنة بالشواهد، والسيام يف 
حاالت التثلُّث 8. وقد أظهرت خاليا التثلُّث +8 تراُبطًا إجيابيًا ُيعتدُّ به مع خاليا االستامتة +CD34 والقدرة عىل تكوين املستعمرة. وكانت األخرية أقل 
بمقدار ُيعتدُّ به يف احلاالت السلبية للتثلُّث 8 عنها يف الشواهد الطبيعيني، بينام كان حاالت التثلُّث 8 مشاهبة للشواهد. وتدل نتائج الدراسة عىل أنه بالرغم 
دها بام تتسم به من ميزة التكاثر. من أن خاليا التثلُّث 8 هي يف حالة سابقة لالستامتة، فإهنا تنضبط بالتعبري املحسن لإلشارات املضادة لالستامتة والتي تزوِّ

Multiplication des cellules CD34+ dans le syndrome myélodysplasique de haut risque avec trisomie 8 malgré 
des signaux apoptotiques accrus

RÉSUMÉ La présente étude a examiné les cellules souches hématopoïétiques de 19 cas de syndrome myélodysplasique 
de haut risque à la recherche de signaux apoptotiques et anti-apoptotiques et de proliférations cellulaires et a établi 
un lien entre ces derniers et les sous-types cytogénétiques et cliniques, en particulier la trisomie 8. L'objectif était 
d'identifier les marqueurs cellulaires et cytogénétiques pertinents pour le pronostic de survie des cas de syndrome 
myélodysplasique de haut risque. Une quantification par cytométrie en flux trois couleurs des cellules CD34+/
Annexine+/PI, une analyse FISH, un marquage immunocytochimique des préparations cytospines de la moelle 
osseuse et des cultures de cellules souches à long terme ont été réalisés. Les cas de syndrome myélodysplasique 
de haut risque avaient un pourcentage nettement supérieur de cellules CD34+ apoptotiques et de survivine+ anti-
apoptotiques par rapport aux témoins, en particulier dans les cas atteints de trisomie 8. Les cellules de trisomie 
8+ avaient une corrélation positive importante avec les cellules CD34+ apoptotiques et la capacité à stimuler la 
formation de colonies. Cette capacité était très inférieure dans les cas négatifs pour la trisomie 8 par rapport aux 
témoins, alors que dans les cas de trisomie 8, la capacité était comparable à celles des témoins. Nos résultats 
suggèrent que même si les cellules de trisomie 8 sont à un stade pro-apoptotique, ces dernières sont régulées par 
l'expression accrue des signaux anti-apoptotiques qui leur permettent de proliférer.
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Introduction

Myelodysplastic syndrome (MDS) is 
a group of clonal stem cell disorders 
characterized by cytopenias, ineffective 
haematopoiesis, bone marrow dyspla-
sia and a risk of progression to acute 
myeloid leukaemia [1]. All patients 
diagnosed with MDS have a reduced 
life expectancy compared with age- 
and sex-matched normal controls, but 
particularly those patients classified as 
high-risk of disease [2] using the in-
ternational prognostic scoring system 
(IPSS) [3].

The essence of MDS is damage of 
colony-forming units [4], but the defect 
of the haematopoietic stem cells is not 
well characterized. Prior reports have 
shown that an increase in CD34+ cells, 
a marker denoting increased blasts in 
peripheral blood and bone marrow, 
was associated with poor survival and 
higher risk of leukaemic transformation 
in MDS [5]. The effects of cytopenias 
and leukaemic transformation are the 
major causes of death in MDS [6].

Apoptosis has a crucial role in MDS, 
being responsible for the ineffective 
haematopoiesis that is characteristic 
of the disease [7]. In previous studies, 
early MDS was associated with an el-
evated ratio of apoptosis to cellular pro-
liferation, but the mechanisms of the 
findings were not then established [8]. 
In later studies, cases of low-risk MDS 
showed enhanced intramedullary 
apoptosis, while high-risk MDS was 
associated with cellular proliferation, 
giving the abnormal clone a growth ad-
vantage [9]. Survivin, a member of the 
inhibitor-of-apoptosis family, facilitates 
cell cycle progression and is found in 
increased levels in low-risk MDS [7]. 
However, survivin levels in high-risk 
MDS and its prognostic impact are still 
questionable.

Meanwhile, specific cytogenetic 
abnormalities strongly correlate with 
prognosis in MDS [10] and about half 
of patients with primary MDS have 

cytogenetic abnormalities, the most 
common of which are trisomy 8, mono-
somy 7 and 5q– [11]. In trisomy 8+ 
MDS, patients suffer predominantly 
from pancytopenia, and the diagnosis 
can be confounded by aplastic anaemia 
since some cases of aplastic anaemia 
can evolve into trisomy 8+ MDS [12], 
in which 8+ appears to confer a favour-
able prognosis [13]. Chromosomal 
defects, as grouped by IPSS, and blast 
cell percentages are so far the most rel-
evant parameters for predicting overall 
survival and progression-free intervals 
in MDS [14].

In the current work we examined 
haematopoietic stem cells of high-risk 
MDS cases for apoptotic and anti-apop-
totic signals, and cellular proliferation as 
indicated by capacity for colony forma-
tion, and correlated these with clinical 
and cytogenetic subtypes, particularly 
trisomy 8. The aim of the study was to 
identify cellular and cytogenetic mark-
ers of prognostic relevance to survival of 
high-risk MDS cases.

Methods

Sample
Bone marrow samples were obtained 
from 19 high-risk primary MDS pa-
tients admitted to the department of 
haematology, Ain Shams University 
hospitals, and 10 control subjects  free 
of haematological problems. Approval 
for the study was obtained from the 
local  ethical committee and partici-
pants gave their informed consent for 
participation.

The 19 cases of high-risk MDS were 
selected over the 4-year period January 
2003 to January 2007 from the total 
pool of MDS cases (76 cases) present-
ing to the haematology unit during that 
period. 

At the time of sampling all MDS 
cases were newly diagnosed and had re-
ceived no previous therapy. The IPSS of 
each MDS patient was determined ac-
cording to the definition of Greenberg 

et al. [15]. The percentage of bone 
marrow blast cells for estimation of the 
IPSS score were calculated from aver-
age counts performed by 2 experienced 
haematologists from Leishman stained 
bone marrow smears and not from flow 
cytometry quantification of CD34+ 
cells, since acquiring adequate samples 
for flow cytometric analysis renders the 
specimens more dilute than the original 
smears.

Treatment strategy
The patients in our study were treated 
according to standard guidelines for 
the management of MDS patients [16]. 
All our patients were of the high-risk 
group and none of them was eligible 
for stem cell transplantation. They were 
treated with intensive chemotherapy 
using cytarabine (100 mg/m2/24 h 
continuous IV infusion) on days 1 to 7 
and iadarubicin (12 mg/ m2 IV bolus) 
on days 1 to 3 with supportive treat-
ment for associated cytopenias.

Follow-up study
Follow up was carried out until January 
2009 (2 years after the last patient was 
recruited). Follow up included clinical 
and laboratory evaluations including 
regular peripheral blood and bone 
marrow examinations. The response 
to therapy was assessed based on the 
report of the international working 
group to standardize response criteria 
for myelodysplastic syndromes [17]. 
Overall survival was calculated from the 
time of diagnosis until the last follow up 
or death, while progression-free survival 
was defined as the period during which 
the disease was stable with no hospitali-
zation required.

Data collection
The following was performed for pa-
tients at diagnosis and for controls:

Flow cytometric quantification of ap-
optotic CD34+ cells
Tricolour flow cytometric analysis 
of erythrocyte-lysed bone marrow 
specimens (using ammonium chloride 
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0.83%) was performed on Epics-XL 
(Coulter Electronics) utilizing System II 
software, version 3.0. Cells were stained 
with anti-CD34 PC5, Annexin-V FITC 
and propidium iodide (Becton Dickin-
son). An isotype matched control was 
used to exclude non-specific staining. 
An average of 10 000 events was exam-
ined in each case. Gated bone marrow 
blast cells that were positive for CD34 
(CD34+) were analysed for apoptosis 
by staining with Annexin and propidi-
um iodide (thrombin–antithrombin as-
say). The apoptotic cells were identified 
as Annexin positive (Annexin+) and 
propidium iodide negative (PI–), while 
cells stained with propidium iodide (i.e. 
necrotic cells) were excluded [10].

Conventional cytogenetic analysis
Metaphase preparations of bone mar-
row samples were obtained by setting 
up short-term cultures with and without 
phytohaemagglutinin stimulation and 
exposure to Colcemid™ solution (0.1 
µg/mL) prior to harvesting. At least 
10 slides per case were properly aged, 
banded/counterstained with trypsin/
Giemsa preparation and examined 
for karyotype abnormalities. At least 
20 banded metaphase spreads were 
counted and interpreted according to 
the international system for human 
cytogenetic nomenclature [18].

Quantification of trisomy 8 positive 
cells by fluorescence in situ hybridi-
zation
Fluorescence in situ hybridization 
(FISH) was used to qualify the tri-
somy 8 positive cells. Metaphase and 
interphase spreads of bone marrow 
specimens were examined for trisomy 8 
using a centromeric probe for chromo-
some 8 (Vysis Inc.). Cells and probes 
were simultaneously denatured at 95 °C 
then hybridized at 42 °C overnight. 
Slides were subsequently washed in 0.4 
× saline/sodium citrate (SSC) buffer at 
73 °C for 2 min and 2 × SSC Nonidet 
P-40 detergent at room temperature 
for 1 min then allowed to dry in the 
dark before counterstaining with 4,6 

diamidino-2-phenylindole-II. At least 
200 cells were scored per slide and cases 
were considered positive for trisomy 8 
at a cut-off value of 3% [10].

Quantification of survivin expression 
in bone marrow mononuclear cells 
using immunocytochemistry
Immunocytochemistry methods were 
used to determine survivin expression in 
bone marrow mononuclear cells. Using 
Ficoll–Hypaque density gradient cen-
trifugation, bone marrow mononuclear 
cells were isolated, washed, their counts 
adjusted at 1–3 × 103/uL and used to 
prepare cytospin slides on the Cytospin 
III (Shandon Corp.). Slides were fixed in 
acetone 100% for 10 min. at  4 °C prior 
to immunostaining for survivin using 
polyclonal rabbit anti-survivin antibody 
and the rabbit ABC staining system 
with the anti-rabbit Ig secondary anti-
body and avidin biotinylated horserad-
ish peroxidase detection reagent (Santa 
Cruz Biotechnology). Internal control 
slides were prepared by replacing the 
primary antibody with non-immune 
sera. Slides of controls and cases were 
mounted, covered and examined under 
light microscopy. Duplicate slides were 
evaluated for at least 200 cells for each 
case, with average counts estimated and 
positivity established at a cut-off of 5% 
[19].

Cell culture for haematopoietic colony 
formation and immunophenotyping
Colony forming cell assays were used 
to quantify colony-forming capacity 
of haematopoietic progenitors. Then 
2 mL of bone marrow were added to 
4 mL of Dulbecco’s modification of 
Eagle’s medium, low glucose contain-
ing 10% (v/v) heat-inactivated fetal 
bovine serum and penicillin/strepto-
mycin (Gibco) and centrifuged to 
pellet the cells and remove the fat layer. 
Cell pellets were then resuspended 
and fractionated on a density gradient 
generated by centrifugation with 70% 
Percoll solution at 13 000 g for 20 min. 
Cells were collected, rinsed with con-
trol medium and plated for primary 

culture. An aliquot of 0.3 mL (1–5 × 
105/mL) of cells were cultured in 3 mL 
methyl cellulose based haematopoi-
etic differentiation medium, vortexed 
and left to stand for 5 min. A aliquot 
of 1.1 mL of the cell suspension was 
put in a low-adherence 35 mm Petri 
dish (1–5 × 104 cells per dish, 5 dishes 
per cultured case) then incubated at 
37 °C in a humidified atmosphere with 
5% CO2. The medium was changed 
every 3 days. After 10 days, adherent 
cells formed homogeneous colonies. 
Colonies were enumerated based on 
morphology recognition in situ by light 
microscopy and counted per culture. 
Cells were detached with trypsin-
EDTA, washed in phosphate-buffered 
saline, and immediately incubated on 
ice with labelled mouse anti-human 
antibodies for determination of CD34 
and CD45, then analysed by flow cy-
tometry [20].

Statistical analysis
Data analysis was performed using 
SPSS software, version 10.0. Quantita-
tive data was expressed as mean and 
standard deviation (SD). Inter-group 
comparisons were evaluated by Student 
t-test or Mann–Whitney test. Multiple 
regression and Spearman correlation 
were used for quantitative intra-group 
analysis. Statistical significance was cal-
culated at P-value of < 0.05.

Results

Table 1 presents the cytogenetic profile 
and levels of cellular markers as well as 
survival times for this sample of high-
risk MDS patients.

Apoptosis of CD34-positive 
cells
A histogram representing the flow cy-
tometric analysis of apoptotic signals 
in our MDS cases, comparing trisomy 
8+ and 8– cases is shown in Figure 
1. A significantly higher percentage 
of CD34+/Annexin+/PI– cells was 
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obtained in high-risk MDS cases as 
compared with normal controls. 
Also a significantly higher percentage 
of CD34+/Annexin+/PI– cells was 
found in trisomy 8+ cases compared 
with cases having other cytogenetic 
abnormalities (P < 0.05) (Table 2 and 
Figure 1).

A significant positive correlation 
was found between the percentage of 
CD34+/Annexin+/PI– cells and the 
percentage of trisomy 8+ cells (P < 
0.05) (Figure 2). There was no signifi-
cant correlation between the percent-
age of apoptotic cells and survivin+ cells 
or haematopoietic colony counts (P > 
0.05) [data not shown].

Cytogenetic findings in high-
risk MDS cases
Using conventional cytogenetics 17/19 
(89%) successful metaphases were ob-
tained, showing 4/19 cases (21%) with 
normal karyotype, 4/19 cases (21%) 
with trisomy 8, 1/19 case (5%) with 

20q–, 4/19 cases (21%) with mono-
somy 7, 2/19 cases (11%) with both 
monosomy 7 and 5 (complex karyo-
type), 1 case (5.3%) with monosomy 
5 and 1 case (5%) with 5q– (Table 
1). Using FISH, 10/19 cases (53%) 
were found to have trisomy 8. In cases 
with trisomy 8+ there were 3200 CFCs 
by FISH compared with only 1720 in 
trisomy 8– (Table 2).

Survivin expression
The mean percentage of survivin cells 
were significantly higher in MDS cases 
compared with controls (P < 0.05) and 
among trisomy 8+ MDS cases com-
pared with trisomy 8–MDS cases (P < 
0.05) (Table 2 and Figure 1). However, 
no significant correlation was found 
between the individual values of per-
centage of survivin+ cells and percent-
age of trisomy 8+ cells or percentage of 
CD34+/Annexin+/PI– cells in MDS 
cases with or without trisomy 8 (P > 
0.05) [data not shown].

Haemopoietic colony cell 
formation
The colony-forming cell counts of tri-
somy 8+ MDS cases were comparable 
to those of normal controls and sig-
nificantly higher than in other high-risk 
MDS cases (P < 0.05). Also significantly 
lower numbers of CFCs was observed 
in trisomy 8– cases than in controls (P 
< 0.05) (Table 2 and Figure 2). No sig-
nificant correlation was found between 
colony formation and the percentage of 
survivin+ cells or CD34+/Annexin+/
PI– cells (P > 0.05) [data not shown]. 
However, there was a significant positive 
correlation between colony-forming 
cell counts and percentage of trisomy 
8+ cells (P < 0.05) (Figure 2).

Survival studies
There was a longer progression-free 
survival among trisomy 8+ MDS cases 
compared with cases with other cytoge-
netic abnormalities; however the dif-
ference was not statistically significant 

Table 1 Descriptive data of the sample of patients with high-risk myelodysplastic syndrome (n = 19)

Parameter Value

Cytogenetic profile (by conventional methods) No. of patients %

Normal karyotype 4 21

Monosomy 5 1 5

Monosomy 7 4 21

Trisomy 8 4 21

20q– 1 5

5q– 1 5

Failed metaphase 2 11

Complex karyotype 2 11

Cytogenetic profile (by FISH)

Trisomy 8 10 53

Cellular marker profile Mean SD

Blast cells in smears (%) 9.0 3.0

CD34+ cells by flow cytometry (%) 8.0 5.5

CD34+/Annexin+/PI– cells (%) 30.0 25.6

Survivin+ cells (%) 10.7 13.8

Colony-forming cells (no./culture) 2180 1920

Patient survival times

Overall survival (months) 23 10

Progression-free survival (months) 15 8

20q– = deletion of the long arm of chromosome 20, 5q– = deletion of the long arm of chromosome 5; FISH = fluorescent in situ hybridization; PI = propidium iodide; SD 
= standard deviation.
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(P > 0.05). The rate of overall survival 
was also not significantly different com-
paring trisomy 8+ and 8– MDS cases 
(Table 2 and Figure 1).

Discussion

MDS is a pre-neoplastic condition that 
frequently develops into overt acute 
leukaemia [21]. Leukaemic transfor-
mation has been presumed to be the 
result of multiple tandem chromosomal 
lesions and genetic mutations, some af-
fecting cellular proliferation and others 
conferring resistance to apoptosis [10]. 

The pathogenesis of MDS is thought 
to include involvement of the MDS 
clone itself in abnormal apoptosis, sig-
nalling and immune deregulation of 
the bone marrow microenvironment 
[22]. One area of active clinical research 
in the treatment of MDS is the role 
of disruption of stromal production of 
the inflammatory cytokines that induce 
premature apoptosis of bone marrow 
cellular elements, which in turn contrib-
utes to the ineffective haematopoiesis 
in MDS [23]. However, although initial 
studies on purified CD34 cells in some 
MDS cases showed increased numbers 

of apoptotic cell markers, other investi-
gators have demonstrated that CD34 
cells from patients with MDS are resist-
ant to apoptosis [10]. These contradic-
tory reports prompted us to conduct 
the present study on MDS patients, 
focusing on high-risk cases, who are 
more liable to disease progression and 
poor outcomes, mostly due to leukae-
mic transformation.

To ensure that our findings regard-
ing apoptosis were not related to dif-
ferences in cellular differentiation we 
conducted our research on CD34+ 
cells. These cells expressed increased 

Table 2 Comparison of apoptosis, proliferation and colony-forming capacity in high-risk myelodysplastic syndrome (MDS) 
cases and controls

Parameter High-risk MDS Controls
(n = 10)

P-values

Trisomy 8+ 
cases

(n = 10)

Trisomy 8– 
cases
(n = 9)

Trisomy 8+ 
vs controls

Trisomy 8– 
vs controls

Trisomy 8+ 
vs 8–

Mean (SD) Mean (SD) Mean (SD)

CD34+/Annexin V+/ PI– cells (%) 43.0 (24.3) 11.0 (6.3) 4.5 (3.9) < 0.05 > 0.05 < 0.05

Survivin+ cells (%) 17.2 (16.5) 9.6 (3.9) 0.0 (0) < 0.05 < 0.05 < 0.05

Colony-forming cells (no./culture) 3200 (2150) 1720 (1100) 3580 (1460) > 0.05 < 0.05 < 0.05

Overall survival (months) 28 (9) 18 (10) – – – > 0.05

Progression-free survival (months) 19 (6) 10 (6) – – – > 0.05

SD = standard deviation; PI = propidium iodide.
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Figure 1 Comparison of apoptosis, proliferation and patient survival rates in cases of high-risk myelodysplastic syndrome 
characterized as trisomy 8+ or trisomy 8–
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amounts of annexin V in MDS pa-
tients compared with controls and 
among trisomy 8+ MDS cases com-
pared with other MDS cases and with 
controls. This confirms previous re-
ports of increased apoptosis among 
the haematopoietic progenitor cells in 
MDS patients and an even higher in-
crease among trisomy 8+ cases. Bone 
marrow cells from MDS patients with 
trisomy 8+ demonstrated significantly 
higher cell-surface Fas expression and 
comprised a higher proportion of an-
nexin V+/PI– cells and caspase 3+ 
cells compared with cells from other 
MDS patients, particularly those with 
monosomy 7 or having a normal 
karyotype [10].

The findings in previous research 
that trisomy 8+cells are Fas+ and annex-
in V+ is consistent with a cell population 
under immune attack and undergoing 
apoptosis [12]. This was postulated to 
be due to an immune response directed 
against neoantigens on trisomy 8+ cells. 
In this scenario, activated T-cells in 
proximity to trisomy 8+ cells would re-
lease cytokines (interferon gamma and 
tumour necrosis factor–alpha) upregu-
lating apoptotic signals on the surface of 
haematopoietic cells. This was further 
confirmed in other studies by the abil-
ity of trisomy 8+ cells to increase their 
proliferative activity in the absence of 
an immune response in T-cell depleted 
samples [10].

Despite the apparent apoptotic ac-
tivity in our trisomy 8+ MDS cases, the 
cellular capacity for colony formation 
was maintained at near normal levels. 
The increased expression of survivin in 
these cases could provide the rationale 
for the anti-apoptotic effect, a findings 
that concurs with studies demonstrat-
ing increased levels of survivin in MDS 
patients, even those low-risk cases 
[7,24]. Other research has revealed 
several patterns of aberrantly reduced 
myeloid nuclear differentiation anti-
gen, which functions to enhance ap-
optosis induced by tumour necrosis 
factor-related apoptosis-inducing 
ligand (TRAIL) in intermediate and 
high-grade MDS [25]. Research too 
has shown elevated levels of the anti-
apoptotic agent NF-KappaB, whose 
inhibition induced rapid apoptosis 
of bone marrow cells from high-risk 
MDS cases [21]. The latter data, which 
indicate the presence of proliferative 
activity within MDS clones, is also 
confirmed by the growth advantage 
observed in MDS cells particularly 
those from patients having trisomy 8, 
in our study as well as another recent 
study [10].

The rate of survival of the trisomy 
8 cases in our study did not vary sig-
nificantly from other cases of high-risk 
MDS, possibly since treatment was 
not tailored to individual cases and was 
mostly palliative, pending the availability 

of bone marrow transplantation in suit-
able cases.

Recent advances in understand-
ing the pathogenesis of MDS have led 
to significant therapeutic progress [1]. 
Currently there is no standard treat-
ment for MDS and, since the aim of 
therapy is to eliminate the damaged 
colony-forming units [4], allogenic 
stem-cell transplantation remains the 
only curative strategy [22]. The phar-
macological treatment provided for 
patients who cannot qualify for trans-
plantation aims to induce differentia-
tion of haematopoietic cells and also to 
inhibit apoptosis [4]. New therapeutic 
options include thalidomide and its 
analogue lenalidomide, which has 
proven extremely effective for patients 
with 5q– syndrome [1]. However, 
based on the results of the current study 
and previous work, we strongly believe 
that in high-risk MDS cases enhanced 
apoptosis may have a beneficial role in 
ameliorating the anti-apoptotic activity 
in these cases and may defer the risk of 
leukaemic transformation. New DNA 
hypomethylating agents azacytidine 
and decitabine have shown efficacy in 
patients with high-risk MDS and they 
may delay the disease progression [1]. 
Novel therapeutic strategies include 
molecular inhibition of MDS stem 
cell apoptosis as well as trials to use 
small-interfering-RNA to knock down 
survivin [12].
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Although trisomy 8+ MDS cases are 
known to be have intermediate progno-
sis [3], our study showed a difference 
in the response to therapy and survival 
between trisomy 8+ and 8– high-risk 
cases, The fact that this difference was 
not statistically significant may be at-
tributed to the small size of the sample 
and warrants further studies of larger 
samples. The findings of this study, as 

well as the review of previous work 
about this topic, provides reasonable 
evidence that cytogenetic and flow cyto-
metric analysis can help map the profile 
of different risk groups in MDS. We 
believe that the prognoses for patients 
with this disease may be predicted ac-
cording to the balance of apoptotic and 
anti-apoptotic activity of their CD34+ 
bone marrow cells, in conjunction with 

their cytogenetic analysis, particularly 
for trisomy 8 cases, since this group of 
patients seem to stand out as a prognos-
tically separate entity. This information, 
once available, can facilitate therapeutic 
decisions for individual patients. We 
also recommended evaluating the apop-
totic/antiapoptotic profile of the newer 
drugs that are directed against survivin 
in trisomy 8+ high-risk MDS cases.
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Goals for oral health in Tunisia 2020
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ABSTRACT In 1981, the World Health Organization (WHO) together with the Fédération Dentaire Internationale 
(FDI) set global dental health goals for the year 2000 within the global strategy of health for all. In 1999, a team 
of experts drew up new goals to be achieved by 2020, which aimed to facilitate specific oral health policy 
development for each country. These goals are more general and have to be adapted to local circumstances. 
This paper aimed to adapt the WHO/FDI/IADR’s Global goals for oral health 2020 to Tunisia and draw up new 
national goals and targets for Tunisia based on previous national oral health surveys.
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أهداف صحة الفم يف تونس 2020
فتحي معتوق، بادية مجور، هشام غديرة، أحالم باعزيز، لطفي بن محوده، عبد اللطيف عبيد

اخلالصة: حددت منظمة الصحة العاملية مع احتاد طب األسنان الدويل، املرامي العاملية لصحة األسنان لعام 2000 يف االسرتاتيجية العاملية اخلاصة 
بالصحة للجميع. ويف عام 1999، اشتق فريق من اخلرباء عددًا من املرامي اجلديدة لتحقيقها بحلول عام 2020، وهي هتدف إىل تيسري تطوير سياسات 
صحة الفم خاصة بكل بلد. وهذه املرامي أكثر عموميًة وجيب مواءمتها حسب الظروف املحلية. وهتدف هذه الورقة العلمية إىل مواءمة هذه املرامي 
العاملية لصحة الفم 2020 التي وضعتها منظمة الصحة العاملية بالتعاون مع احتاد طب األسنان الدويل ومع االحتاد الدويل لبحوث األسنان، بام يتفق 

مع تونس ُبْغَية وضع أهداف ومراٍم وطنية جديدة لتونس استنادًا إىل املسوحات الوطنية السابقة لصحة الفم.

Objectifs pour la santé bucco-dentaire en Tunisie en 2020

RÉSUMÉ En 1981, l'Organisation mondiale de la Santé ainsi que la Fédération Dentaire Internationale ont défini 
des objectifs mondiaux en santé bucco-dentaire pour l'année 2000 dans le cadre de la stratégie mondiale de 
la Santé pour tous. En 1999, une équipe d'experts a établi de nouveaux objectifs à réaliser d'ici 2020, visant à 
promouvoir l'élaboration de politiques de santé bucco-dentaire propres à chaque pays. Ces objectifs sont plus 
généraux et doivent être adaptés au contexte local. Le présent article visait à adapter à la Tunisie les objectifs 
mondiaux en matière de  santé bucco-dentaire pour 2020 mis au point par l'Organisation mondiale de la 
Santé, la Fédération Dentaire Internationale et l'Association internationale de Recherche dentaire et à établir de 
nouveaux objectifs et cibles pour le  pays à partir des enquêtes nationales de santé bucco-dentaires existantes.
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Introduction

Among the oral diseases, dental caries 
and periodontal affections are the most 
widespread in the world, especially in 
school-age children from developing 
countries. The prevalence of these 
diseases continues to increase in these 
countries while they decrease in devel-
oped countries [1]. Thus, all developing 
countries need to give the highest prior-
ity to oral health promotion according 
to the principles of the Ottawa Charter 
[2].

In this context, the World Health 
Organization (WHO) adopted a global 
strategy of Health for All by the year 
2000 and set jointly with the Fédéra-
tion Dentaire Internationale (FDI) the 
first global health goals in 1981 [3,4]. 
These was very useful as they stimulated 
awareness of the importance of oral 
health and acted as a catalyst for secur-
ing resources in this field [5].

In 1999, experts from WHO, FDI 
and the International Association of 
Dental Research (IADR) working 
closely together noted that the “first 
global goals by the year 2000” were 
not only quantitative in character but 
also not applicable equally to all coun-
tries and all populations. They remain 
only a remote aspiration for many 
countries, especially the developing 
ones [6].

Therefore, experts drew up new 
goals, the Global Goals for Oral Health 
2020 based on oral diseases classifica-
tion and established criteria for their 
diagnosis [6]. These new goals are more 
general and no absolute values are given 
as these must be established on the 
basis of the local circumstances, such 
as disease prevalence and the socio-
environmental conditions.

Combined with a list of the most 
important health problems and the 
available resources in the community, 
these goals will help experts to iden-
tify the most appropriate interventions 
needed for oral health promotion.

This paper aimed to adapt the new 
Global Goals for Oral Health to a Tu-
nisian setting and to draw up national 
goals for oral health in Tunisia by the 
year 2020. It will also provide the first 
step in the process of updating a Tuni-
sian National Oral Health Strategy by 
guiding health planners to evaluate the 
current situation of oral health.

Specific background

In Tunisia, where the young under the 
age of 20 years constitute 47% of the to-
tal population, great attention has been 
given to their health by the authorities 
[7].

For this purpose, the National Oral 
Health Programme was founded in 
1991 by the Public Health Ministry. It 
aimed to promote oral health in school-
children by providing the needed tools 
and support [8]. The overall goal of 
this programme was the reduction of 
morbidity due to oral diseases with con-
sequent improvement in quality of life. 
The specific goals were notably:

•	 To improve and reinforce the de-
tection and early diagnosis of oral 
diseases;

•	 To promote the necessary oral health 
care for affected children;

•	 To promote oral health education in 
school and its integration in school 
courses;

•	 To ensure life-long learning for oral 
health workers;

•	 To reinforce systems and measures 
for oral health evaluation and follow-
up;

•	 To promote partnership and scien-
tific research in oral health prevention 
field and in evidence-based dental 
care.
The programme focused on school-

children as they constitute an impor-
tant target group for oral prevention; 
indeed, they are more exposed to oral 
conditions than others. Schoolchildren 
are also grouped and easily accessible 

to provide preventive measures; fur-
thermore they are more receptive to 
educational messages than adults [8].

Four national oral health surveys 
in schoolchildren were performed in 
Tunisia by Abid [9] in 1981, the Tuni-
sian Paediatric Dentistry Association 
[10] in 1988 and by the Public Health 
Ministry in cooperation with WHO in 
1994 (TUN/ORH/001) [11] and in 
2003 (TUN/HPR/OOO/RB/02) 
[7]. The first two surveys had many data 
missing and therefore could not be used 
to establish baseline information.

The third survey was carried out to 
establish the oral health baseline prior to 
introducing the National Oral Health 
Programme [11]. The fourth survey 
aimed to:

•	 Update the available data on the oral 
health status of schoolchildren 6, 12 
and 15 years old and to analyse the 
trends in oral health and disease since 
1994;

•	 Assess the oral health situation of the 
studied population and to estimate 
its needs in care and in oral health 
education;

•	 Assess the steps taken in the National 
Oral Health Programme to promote 
the oral health and to improve the 
main health parameters;

•	 Adjust and revise the goals of the oral 
health strategies according to the 
WHO recommendations after the 
third survey;

•	 Estimate for the first time in Tunisia, 
the oral health status and the knowl-
edge, practice and attitudes towards 
oral health of adults aged 35 to 44 
years [12].
The findings confirmed that dental 

caries and periodontal diseases are the 
most frequent oral conditions among 
schoolchildren as revealed by the WHO 
report in developing countries [13]. In-
deed a high prevalence of dental caries 
was noted both in primary dentition at 6 
years (56.3%) and in permanent denti-
tion at 12 years (49.1%). The decayed, 
missing and filled teeth (DMFT) index 
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at 12 years was about 1.4 with a very 
high D component (1.33) and a low 
F component (0.03), which shows a 
great insufficiency in treatment. Poor 
oral hygiene was common among 
15-year-old schoolchildren and peri-
odontal troubles (especially calculus) 
constituted a serious problem in 38% 
of them. In addition, malocclusion 
was more frequent in schoolchildren 
(40.7%) in Tunisia than in other coun-
tries of the East Mediterranean Region 
(EMR) [7] and dental fluorosis was 
endemic in some regions of the coun-
try (40.7%) as in some other African 
countries [14,15].

In adults (35 to 44 years old), 
more than 73% suffered from dental 
caries and periodontal problems; the 
mean DMFT score was about 5.6 and 
consisted mainly of D component 
(3.0) with a low therapeutic index 
(0.45).

In 2008, the Tunisian Society of 
Oral Health for Elderly People con-
ducted a national survey involving 
816 adults aged 65 years and over 
[16]. The aim of this epidemiological 
study was to assess, for the first time 
in Tunisia, the oral health indicators 
of elderly people and to estimate their 
dental treatment needs, especially the 
prosthetic needs. The results showed 
that more than half of the subjects had 
dental caries while 80% had periodon-
tal problems and 32% were totally 
edentulous.

Goals, objectives and 
targets for oral health 
in Tunisia 2020

As done in other countries [17,18], the 
following goals, objectives and targets 
are proposed based on the findings 
of the latest epidemiological studies 
taking into consideration the Tunisian 
political, socioeconomic and legislative 
context.

Goals

•	 To promote oral health and to reduce 
the impact of oral and craniofacial 
diseases on health and psychosocial 
development, especially amongst 
schoolchildren and at-risk groups.

•	 To minimize the oral and craniofacial 
impact of systemic diseases on indi-
viduals and groups by early detection, 
prevention and effective care.

Objectives

•	 To reduce mortality due to oral and 
craniofacial diseases.

•	 To reduce morbidity due to oral and 
craniofacial diseases and to improve 
quality of life.

•	 To promote necessary policies and 
oral health programmes derived from 
systematic reviews of the best prac-
tices (i.e. evidence-based policies).

•	 To develop accessible and cost-ef-
fective oral health systems for the 
prevention and control of oral and 
craniofacial diseases.

•	 To integrate oral health promotion 
and care in other sectors that influ-
ence health (account being taken of 
common risk factors).

•	 To empower people to control deter-
minants of health.

•	 To develop systems and measures 
for oral health evaluation (both pro-
cesses and outcomes).

•	 To promote social responsibility and 
ethical practices in the dental profes-
sion.

•	 To reduce the inequalities in oral 
health indicators across regions.

•	 To increase the number of dentists 
trained in epidemiological follow-up 
of oral diseases.

Targets
According to the framework proposed 
by WHO, FDI and IADR [6] and the 
Tunisian situation, the targets to be 
achieved by the year 2020 are outlined 
below.

Dental caries

•	 Increase the proportion of caries-
free in primary dentition to 60% for 
6-year-olds. Baseline:

 – proportion of 6-year-olds with 
naturally healthy dentition 43.3% 
in 1994 [10] and 43.7% in 2003 
[7].

•	 Reduce DMFT index in 12-year-olds 
to less than 1.0 with special attention 
to high risk groups. Reduce by 50% 
the proportion of 12-year-olds with 
high levels of caries (DMFT index > 
2). Baseline:

 – average DMFT in 12-year-olds 
was 1.3 in 1994 [10] and 1.4 in 
2003 [7];

 – proportion of 12-year-olds with 
high levels of caries in 2003 was 
about 30%.

•	 Reduce DMFT index in 15-year-
olds to 1.0 with special attention to 
high-risk groups. Reduce by 50% the 
proportion of 15-year-olds with high 
levels of caries (DMFT index > 2). 
Baseline:

 – average DMFT in 15-year-olds in 
199410 and 2003 [7] was 2.0;

 – proportion of 15-year-olds with 
high levels of caries in 2003 was 
34.8%.

•	 Reduce the average number of miss-
ing teeth due to dental caries to 1.2 
in adults aged 35–44 years. Baseline:

 – average number of missing teeth 
due to dental caries in adults 
aged 35–44 years in 2003 was 
2.2 [7].

•	 Reduce the average number of miss-
ing teeth due to dental caries to 14 in 
adults ≥ 65 years. Baseline:

 – average number of missing teeth 
due to dental caries in adults ≥ 6 5 
years in 2008 was 15.8 [16].

Periodontal diseases

•	 Reduce the prevalence of active peri-
odontal diseases (with or without 
loss of attachment and with special 
reference to calculus) to 30% in 
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15-year-old schoolchildren, to 65% in 
adults aged 35–44 years and to 75% 
in adults aged ≥ 65 years. Baseline:

 – prevalence of active periodontal 
diseases in 15-year-old school-
children in 1994 was about 70% 
(60% with calculus) [10] and 
about 38% (17% with calculus) 
in 2003 [7]

 – prevalence of active periodontal 
diseases in adults aged 35–44 
years in 2003 was about 72% 
(37% with calculus) [7]

 – prevalence of active periodontal 
diseases in adults aged ≥ 65 years 
in 2008 was about 79% (63% with 
calculus) [16].

Tooth loss and edentulousness

•	 Reduce the prevalence of total eden-
tulousness to less than 20% in adults 
aged ≥ 65 years. Baseline:

 – prevalence of total edentulous-
ness in adults aged ≥ 65 years in 
2008 was 32% [16].

•	 Increase the proportion of people 
with all their natural teeth (≥ 28) to 
80% in adults aged 35–44 years and 
to 25% in adults aged ≥ 65 years. Base-
line:

 – percentage of people with all their 
natural teeth (≥ 28) in adults aged 
35–44 years was about 74% in 
2003 [7]

 – percentage of people with all their 
natural teeth (≥ 28) in adults aged 
≥ 65 years was about 21% in 2008 
[16].

Malocclusion

•	 Reduce malocclusion (mild, moder-
ate and severe) prevalence in children 
aged 6, 12 and 15 years to 35% and 
to 40% in adults aged 35–44 years. 
Baseline:

 – percentage of children aged 6, 12 
and 15 years with all types of mal-
occlusion was about 37% in 1994 
[10] and 41% in 2003

 – prevalence of malocclusion was 
about 44% in adults aged 35–44 
years in 2003 [7].

Dental fluorosis (developmental 
anomalies of teeth)

•	 Reduce dental fluorosis prevalence 
in children aged 12 and 15 years to 
25% and to 40% in adults aged 35–44 
years. Baseline:

 – percentage of subjects with den-
tal fluorosis defects in 12- and 
15-year-olds was about 26% in 
1994 [10] and 35% in 2003; the 
percentage was about 50% in 
adults aged 35–44 years in 2003 
[7].

Tobacco consumption

•	 Reduce tobacco smoking (risk fac-
tors for many oral conditions notably 
oral cavity cancer) to 2%, 20% and 
10% respectively in 15-year-olds, in 
35–44-years-olds and adults ≥ 65 
years. Baseline:

 – percentage of smokers in 15-year-
olds was about 2.5% in 1994 [10] 
and about 4.1% in 2003 [7]

 – percentage of smokers in adults 
aged 35–44 years was about 25% 
in 2003 [7]

 – percentage of smokers in adults 
aged ≥ 65 years was about 17% in 
2008 [16].

Oral health care information

•	 Increase the proportion of the pop-
ulation covered by satisfactory oral 
health information to 80% in school-
children (notably by reviewing the 
school curriculum) and to 85% in 
adults aged 35–44 years. Baseline:

 – percentage of schoolchildren (6, 
12 and 15 years) covered by satis-
factory oral health information in 
2003 was about 63% [7]

 – percentage of adults aged 35–44 
years covered by satisfactory oral 
health information in 2003 was 
about 72% [7].

Health care services access

•	 Increase to 70% the proportion of the 
population with access to adequate 
oral health care in schoolchildren. 
Increase the proportion to 50% in 

adults aged 35–44 years and 20% in 
adults aged ≥ 65 years. Baseline:

 – percentage of subjects with access 
to adequate oral health in 2003 
was about 63% for schoolchil-
dren, 43% for adults aged 35–44 
years [7] and 16% for adults aged 
≥ 65 years in 2008 [16].

Update and complete oral health 
data base
The prevalence of major oral and maxil-
lofacial diseases, associated with other 
factors such as the level of care and need 
for treatment, constitute the basis for the 
formulation of the current oral health 
goals. Thus epidemiological studies 
must be carried out to obtain detailed 
knowledge about the common oral 
conditions and other important condi-
tions, such as trauma, oral cavity cancer, 
oral manifestation of HIV infection and 
tobacco smoking. Furthermore, the 
number of health care providers who 
are competent to diagnose and provide 
emergency care for these conditions 
must be increased.

Table 1 summarises selected indica-
tors related to the proposed objectives, 
their previous values as well as the tar-
gets set for 2020.

Discussion

We present here suggested oral health 
goals for Tunisia for 2020. The paper 
shows how an international template 
can be adapted to a national setting and 
gives some of the details of the work that 
should be done in countries that have a 
national oral health plan in the process 
of being updated and adapted.

The goals and targets were drawn 
up based on the results of the latest epi-
demiological studies on oral health in 
Tunisia.

Although the methodology for de-
termining these goals may be open to 
debate and some of the suggested tar-
gets may seem too modest in terms of 
desired improvement, without goals and 
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focussed targets little can be achieved, 
particularly for prevention. Indeed, in 
spite of the efforts made by the Ministry 
of Public Health, there were no notable 
improvements between the findings of 
the survey in 1994 and those of the 2003 
survey, except concerning periodontal 
conditions. Insufficient efforts for the 
prevention and control of oral diseases 
can explain this fact in association with 
a lack of sufficient awareness of the im-
portance of oral health in children and 
adults. In addition, the fact that more 
than 76% of Tunisian dentists work in 
the private sector, leaving an inadequate 
number employed in the National Oral 
Health Programme, is another factor 
hindering improvement in oral health.

After careful consideration and 
analysis of the Global goals for oral health 

2020, some important points emerge 
and should be considered.

•	 The WHO/FDI/IADR’s goals in-
clude both disease-related aspects 
and the promotion of health and 
prophylaxis [17]. They are more gen-
eral than the first goals in 1981 and as 
such should encourage local action 
by focusing on the global level. How-
ever, they run the risk of seeming 
too general and vague. In addition, 
they encompass several medical spe-
cialties (e.g. dentistry, maxillofacial 
surgery, otolaryngology, oncology), 
which do not necessarily have the 
same priorities or the same care ap-
proach.

•	 These goals must support much 
more prevention and primary health 
care.

•	 The goals do not seem equally appli-
cable to all countries so specific goals 
should be formulated for developing 
countries because appropriate differ-
entiation seems to be important.

•	 Attention should also be given to 
medically compromised subjects and 
at-risk groups, such as children with 
congenital heart disease or epilepsy.
In conclusion, we need to work to-

gether in order to achieve these goal and 
improve and safeguard the oral health in 
Tunisia.
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Table 1 Oral health indicators and goals set in Tunisia for 2020

Indicator Age (years) Evolution of indicators Target

1994 2003 2008 2020

dft = 0 (%) 6 43.3 43.7 – 60

DMFT 12 1.3 1.4 – < 1.0

15 2.0 2.0 – 1.0

High level of caries (DMFT > 2) (%) 12 28 29.6 – 15

15 35 34.8 – 17.5

Missing teeth for caries (mean) 35–44 – 2.2 – 1.2

≥ 65 – – 15.8 14.0

Active periodontal infection (%) 15 70 38 – 30

35–44 – 72.2 – 65

≥ 65 – – 79 75

Edentulous (%) ≥ 65 – – 32 < 20

People with at least 28 teeth (%) 35–44 – 74 – 80

≥ 65 – – 20.7 25

Malocclusion (%) 6,12 and 15 37 40.7 – 35

35–44 – 43.7 – 40

Fluorosis (%) 12 and 15 26 35.2 – 25

35-44 – 50 – 40

Tobacco smoking 15 2.5 4.1 – 2

35–44 – 25.1 – 20

≥ 65 – – 16.6 10

People having oral health information (%) 6, 12 and 15 – 63 – 80

35–44 – 72 – 85

Access to oral care (%) 6, 12 and 15 – 63 – 70
35–44 – 43 – 50
≥ 65 – – 16 20

– = not available; dft = decayed, filled teeth; DMFT = decayed, missing, filled teeth.



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد العارش

1077

References

1. Pakhomov GN. Future trends in oral health and disease. Inter-
national Dental Journal, 1999, 49:27–32. 

2. Ottawa Charter for Health Promotion. First International Con-
ference on Health Promotion, Ottawa, 21 November 1986. 
Geneva, World Health Organization, 1986 (WHO/HPR/
HEP/95.1) (http://www.who.int/hpr/NPH/docs/ottawa_
charter_hp.pdf, accessed 4 September 2011). 

3. Formulating strategies for health for all by the year 2000. Ge-
neva, World Health Organization, 1979. 

4. Global goals for oral health in the year 2000. Fédération 
Dentaire Internationale. International Dental Journal, 1982, 
32:74–77. 

5. Beiruti N. Views on oral health care strategies. Eastern Mediter-
ranean Health Journal, 2005, 11:209–216. 

6. Hobdell M et al. Global goals for oral health 2020. Interna-
tional Dental Journal, 2003, 53:285–288.

7. Abid A. Oral health in Tunisia. International Dental Journal, 
2004, 54:389–394. 

8. The National Oral Health Programme. Tunis, School Health 
Department, Ministry of Public Health, 2009. 

9. Abid A. Enquête nationale sur la santé bucco-dentaire [National 
oral health survey]. L'Information Dentaire, 1984, 66:2219–2228. 

10. Smaoui N. Évaluation de la santé bucco-dentaire des enfants 
tunisiens à travers trois enquêtes nationales [Oral health 

evaluation in Tunisian children through three national surveys]. 
[Thesis]. Monastir, Tunisia, Dentistry School of Monastir, 
1997. 

11. Maatouk F et al. School oral health survey in Kairouan, Tunisia. 
Eastern Mediterranean Health Journal, 1998, 4:137–141. 

12. Second national survey on oral health in schoolchildren and 
adults in Tunisia. Tunis, School Health Department. Ministry of 
Public Health, 2007. 

13. Petersen PE. The world oral health report 2003: continuous im-
provement of oral health in the 21st century – the approach of the 
WHO Global Oral Health Programme. Geneva, World Health 
Organization, 2003. 

14. Maatouk F et al. Dental fluorosis in Kairouan, Tunisia. Dental 
News, 1998, 1(1):17–19. 

15. Akpata ES. Oral health in Nigeria. International Dental Journal, 
2004, 54 Suppl 1;361–366. 

16. Enquête nationale sur la santé bucco-dentaire des personnes 
âgées en Tunisie [National survey on oral health in elderly per-
sons in Tunisia]. Monastir, Tunisian Society of Gerodontology 
2008. 

17. Ziller S et al. Goals for oral health in Germany 2020. Interna-
tional Dental Journal, 2006, 56:29–32. 

18. Bravo M et al. Basic oral health goals for Spain 2015/2020. 
International Dental Journal, 2009, 59:78–82, quiz 62. 



EMHJ  •  Vol. 18  No. 7  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

1078

Letter to the Editor

Health care system in Saudi Arabia: an overview

1. Almalki M, Fitzgerald G, Clark M. Health care system in Saudi 
Arabia: an Overview. Eastern Mediterranean Health Journal, 
2011, 17(10):784–793.

2. Murray CJL et al. Science or marketing at WHO? A response to 
Williams. Health Economics, 2001, 10:6.

3. Williams A. Science or marketing at WHO? Rejoinder from 
Alan Williams. Health Economics, 2001, 10:3.

References

4. Williams A. Science or marketing at WHO? A Commentary on 
‘World Health 2000’. Health Economics, 2001, 10:8.

5. [Strategic planning for the Ministry of Health, 2010]. Riyadh, Min-
istry of Health, 2010 [In Arabic].

6. The National Project for Integrated and Comprehensive Health 
2010. Riyadh, Ministry of Health, 2010:197.

Sir,

I read with interest the article entitled 
“Health care system in Saudi Arabia: an 
overview” by M. Almalki, G. Fitzgerald 
and M. Clark, published in the Eastern 
Mediterranean Health Journal [1].

The article’s title specifies a review of 
the healthcare system in Saudi Arabia, 
but the authors have focused primarily 
on the public healthcare system, and the 
main points of the article are specific to 
the Ministry of Health, its achievements 
and challenges. The authors provided a 
broad analysis of the Ministry of Health’s 
healthcare system. They did not, how-
ever, provide a clear analysis of Saudi 
Arabia’s healthcare system as a whole, or 
comment on Saudi Arabia’s healthcare 
system in light of the regional or global 
healthcare setting. The only compari-
son provided was taken from the World 
Health Organization’s (WHO) report, 
wherein Saudi Arabia’s healthcare sys-
tem ranked 26th amongst international 
health systems. However, the WHO’s 
ranking has been the subject of argument 
in the associated literature [2–4]. This 
can be partially explained by the fact 
that WHO has not issued subsequent 
reports, despite it being more than 10 
years since the first report was released.

I disagree with the authors’ claim 
regarding the move for privatization of 
some public hospitals being the best 
way to reform Saudi Arabia’s public 
healthcare system, as advocated by 
policy-makers and researchers. The 
references the authors provided to 
support this claim were 2 articles from 
Saudi newspapers and were neither ac-
ademic papers nor official government 
documents. There was no mention 
in the Ministry of Health’s strategic 
plan to move towards privatization 
of its hospital and services [5], nor 
was such a move mentioned in the 
agency’s National Project for Integrat-
ed and Comprehensive Health [6]. 
Furthermore, there is evidence that 
privatization has increased barriers to 
healthcare, mainly for those on a low 
income, including cases in China and 
Colombia [7,8]. 

In addition, there is evidence that 
privatization neither improves health-
care outcomes nor reduces healthcare 
expenditure of developing or devel-
oped countries. India, a developing 
country, relies heavily upon private 
healthcare and spent 4.8% of its gross 
domestic product (GDP) on health-
care in 2003. In comparison, Sri Lanka 

spent 3.5% of its GDP on healthcare 
and relies upon its government to 
finance healthcare, yet their infant 
mortality rate is 5 times lower and life 
expectancy is 9 years longer than in 
India [9]. 

Private health insurance domi-
nates the United States of America’s 
healthcare system. This country 
spends the highest amount on health-
care per person annually and in 2005 
the highest percentage of GDP (US$ 
6 697 and 16% respectively), yet 47 
million Americans are uninsured 
and lack access to healthcare [10]. 
In addition, the United States has the 
highest infant mortality rate and low-
est life expectancy of all high-income 
countries of the Organization for 
Economic Cooperation and Devel-
opment [11].

In summary, the authors have 
provided insufficient evidence for the 
plan to privatize some public hospitals 
in Saudi Arabia, and have failed to ad-
dress the challenges that privatization 
of healthcare systems has created in 
other areas. Therefore, I disagree that 
the privatization of public hospitals is 
the best approach in reforming Saudi 
Arabia’s public healthcare system.

Abdulwahab Alkhamis, MS, MPA/HA 
PhD student, Liverpool School of Tropical Medicine, University of Liverpool, Pembroke Place, Liverpool L3 5QA, United Kingdom 
(a.alkhamis@liv.ac.uk; alkhamis@email.com)

Dr Almalki, Dr Fitzgerald and Dr Clark were invited to respond to this letter, but no response was received.
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Health systems

At the heart of all these, as well as other, health challenges in the Region is the need to strengthen health systems. 
Major health system challenges are encountered in every country. Clearly there cannot be a single model that would 
address all the components of such a complex entity as the national health system, or that would address the diverse 
needs of all the countries of the Region. Member States differ in socioeconomic conditions, in epidemiological and 
demographic profile, in infrastructure, in workforce needs and in terms of expenditure on health. Equally important, 
they differ in the degree of horizontal integration within the health sector, and in the extent of collaboration with other 
sectors. Nevertheless, I believe some clear evidence-based approaches can be put in place to provide a shared vision and 
direction that would help Member States to strengthen their existing health systems. I look forward to working with 
Ministers of Health on identification of the best way forward for each country.

Source: Introduction. The work of WHO in the Eastern Mediterranean Region: Annual report of the Regional Director 1 
January–31 December 2011

7. Alvarez L, Salmon W, Swartzman D. The Colombian health 
insurance system and its effect on access to health care. Inter-
national Journal of Health Services, 2011, 41(2):355–370.

8. Blumenthal D, Hsiao W. Privatization and its discontents – the 
evolving Chinese health care system. New England Journal of 
Medicine, 2005, 353(11):1165–1170.

9. Hsiao WC. Why is a systemic view of health financing neces-
sary? Health Affairs, 2007, 26(4):950–961.

10. Relman DA. A second opinion: rescuing America’s health care, 1st 
ed. New York, Public Affairs, 2007:224.

11. Catlin A et al. National health spending in 2005: the slowdown 
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