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Women across the generations,  Morocco 
Globally 17.3 million people a year die of cardiovascular disease, 
almost 50% of whom are women. Children may also at increased 
risk of cardiovascular disease later in life, since in childhood they 
may be unable to control where and how to live a healthy heart life. 
Therefore, the focus of World Heart Day 2012 on 28 September is 
cardiovascular disease prevention among women and children.
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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

جتاوبًا مع الشعار الذي اختذته املنظمة عام 2011 لنفسها يف اليوم العاملي للقلب، حتتفي املنظمة يف الثامن والعرشين من أيلول/ سبتمرب من كل عام، وهو يدور 
ز عىل الوقاية من األمراض القلبية والوعائية لدى النساء واألطفال. فعىل الرغم من أن عدد من يموت من النساء  حول الـَمْسَكن والقلب والصحة، ويركِّ
بسبب األمراض القلبية الوعائية يساوي عدد الرجال الذين يموتون بسببها فإن هذه األمراض التزال ُينظر إليها عىل أهنا أمراض ختص الرجال، مما يؤدِّي إىل 
استهانة كثري من النساء بمخاطر هذه األمراض. ويف هذا العدد من املجلة ورقة استندت إىل البيانات املستمّدة من السجل اخلليجي الثاين لألحداث القلبية 
احلادة من حيث املضاعفات داخل املستشفيات وحصيلة سنة واحدة عىل حدوث املتالزمة التاجية احلادة لدى املرىض املصابني بارتفاع ضغط الدم. وقد 
وجد الباحثون أن ارتفاع ضغط الدم كان أكثر انتشارًا بني النساء منه بني الرجال، وأنه عامل منبئ مستقل بفشل القلب. ولو أنه مل تكن هناك اختالفات ُيْعَتدُّ 

هبا بني اجلنسني يف معدل وفيات مرىض ارتفاع ضغط الدم.

وتشري التقديرات إىل أن ما يزيد عىل مئتي مليون امرأة وفتاة يف البلدان النامية؛ ممن ال يرغبن باحلمل، ال ُيتاح هلن احلصول عىل مانعات احلمل وال الوصول إىل 
يتجاوز ذلك إىل  النساء وأطفاهلن، بل  إنقاذ األرواح وعىل حتسني صحة  تنظيم األرسة ال يقترص عىل  الثابت أن  بأنه قد أصبح من  تنظيم األرسة. علاًم  خدمات 
تعزيز املجتمعات وتشجيع التنمية االقتصادية. ويف متوز/يوليو 2012، ُعقدت قمة لندن حول تنظيم األرسة، وكان هدفها “إحياء االلتزام العاملي بتنظيم األرسة 
التزويد  التكاليف؛ وحتسني احلصول عىل  املردود لقاء  العالية  التنمية ومن األولويات  ل يف  التحوُّ باعتبار ذلك من األولويات يف  وباحلصول عىل مانعات احلمل 
العديد من  القمة، بإصدار  التي شاركت يف  العاملية  َتُعوق تنظيم األرسة”. وقد قامت منظمة الصحة  التي  بامنعات احلمل وتوزيعها، وإزالة أو تقليص احلواجز 
دت التزامها بتنظيم األرسة وبترسيع وترية تقييم جودة موانع احلمل اجلديدة واملوجودة بالفعل، وتقديم  الوثائق املوجزة حول السياسات املعنية بتنظيم األرسة وأكَّ
الدعم للبلدان إلدماج خدمات تنظيم األرسة يف الرعاية الصحية األساسية، وللدراسة املنهجية لألسباب التي جتعل عددًا كبريًا من النساء غري قادرات عىل احلصول 
عىل مانعات احلمل عندما يكّن بأمسِّ احلاجة إليها. ويف هذا العدد ورقة تعرض تقيياًم للمامرسات والربامج والسياسات املسندة بالبيِّنات يف جمال تنظيم األرسة 
ق باخلدمات. فاألجوبة التي وردت من ثامنية عرش بلدًا من  لدى البلدان األعضاء يف اإلقليم، باعتبارها من اخلطوات التي تأخذ بنا لألمام يف مسرية االرتقاء املنسَّ
دت توافر ما ال يقل عن مخسة من أصل سبعة عنارص أساسية يف املسح للربامج الناجحة يف جمال  البلدان االثنني والعرشين يف اإلقليم أشارت إىل أن 94% منها قد أكَّ

تنظيم األرسة واستنتجت أن أفضل ممارسات االرتقاء بتنظيم األرسة وحتسني صحة األمهات واألطفال يف اإلقليم تتطلَّب تعاونًا وثيقًا بني مجيع األطراف املعنية.

املواضيع  2012، ومن  4 ترشين األول/أكتوبر  إىل   1 الفرتة من  اهلل يف  بإذن  تعقد  القاهرة سوف  اإلقليمية يف  لّلجنة  التاسعة واخلمسني  الدورة  فإن  وبعُد، 
التقنية التي ستناقش فيها: تعزيز النظم الصحية يف بلدان اإلقليم؛ والتزام الدول األعضاء باإلعالن السيايس للجمعية العامة لألمم املتحدة حول الوقاية من 

د من عام 2014. األمراض غري السارية ومكافحتها؛ وتلبية القدرات الوطنية األساسية الالزمة لّلوائح الصحية الدولية يف الوقت املحدَّ

Continuing the 2011 theme of home, heart, health, World Heart Day 2012 on 28 September is focusing on cardiovascular disease 
(CVD) prevention among women and children. Almost as many women die from CVD as men and yet CVD is still perceived as a 
man’s disease, leading to women underestimating their risk. Included in this issue is a paper utilizing data from the 2nd Gulf Registry 
of Acute Cardiac Events which looked at in-hospital complications and 1-year outcome of acute coronary syndrome in patients with 
hypertension. The authors found that hypertension was more prevalent in women than men and that it was an independent predic-
tive factor for heart failure. There were, however, no significant gender differences in mortality in the hypertensive patients.

It is estimated that over 200 million women and girls in developing countries who do not want to get pregnant cannot access con-
traceptives and family planning services. Family planning has been shown not only to save lives and improve the health of women 
and babies, but also to strengthen communities and encourage economic development. In July 2012, the London Summit on Family 
Planning was held to “revitalize global commitments to family planning and access to contraceptives as a cost-effective and transfor-
mational development priority; improve the access and distribution of contraceptive supplies; and remove and reduce barriers to 
family planning”. WHO, which attended the summit, issued several family planning policy briefs and affirmed its commitment to: 
accelerate assessment of new and existing quality contraceptives; support countries to integrate family planning services into basic 
health care; and systematically examine why so many women still cannot obtain contraception when they need it. A paper presented 
in this issue assessed evidence-based best policy and programme practices in family planning in Member States of the Region as a 
step towards coordinated scale-up. Responses were received from 18 of 22 Member States, 94% of which confirmed the availability of 
at least 5 of the 7 surveyed essential elements of successful family planning programmes and concluded that to scale up best practices 
in family planning and further improve maternal and child health in the Region requires close collaboration among all stakeholders.

The Fifty-ninth Session of the Regional Committee will be held in Cairo from 1 to 4 October 2012. Among the technical subjects 
under discussion are: health systems strengthening in countries of the Region; Member States’ commitment to the political declara-
tion of the United Nations General Assembly on the prevention and control of noncommunicable diseases; and meeting the 2014 
deadline for the national core capacities for the International Health Regulations.
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In-hospital complications and 1-year outcome of acute 
coronary syndrome in patients with hypertension: findings 
from the 2nd Gulf Registry of Acute Cardiac Events
W.M. Ali,1 K.F. Al Habib,2 A. Hersi,2 N. Asaad,1 K. Sulaiman,3 A. Al-Shiek-Ali 4 and J. Al Suwaidi 1

ABSTRACT Using data from the 2nd Gulf Registry of Acute Coronary Events (Gulf RACE-2) in 2008–09 we investigated the 
in-hospital complications and 1-year outcome of acute coronary syndrome (ACS) in patients with systemic hypertension 
from 6 Gulf countries. Of 7847 consecutive patients admitted with ACS, 3746 (47.7%) had hypertension. Hypertension 
was more prevalent in women, in Arabs than non-Arabs and in older age groups. Patients with hypertension were more 
likely than those without hypertension to present with dyspnoea and advanced Killip class. Among hypertensive patients, 
the mortality rate was higher only among those admitted with ST-elevation myocardial infarction. After adjustment for 
baseline variables, hypertension was an independent predictive factor for heart failure (OR = 1.31) and stroke (OR = 2.47). 
There were no significant differences in mortality in hypertensive ACS patients when stratified by sex, age or ethnicity.
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من  نتائج  الدم:  ضغط  ارتفاع  مرىض  لدى  واحد  عاٍم  ميض  بعد  واحلصائل  املستشفى  يف  احلادة  التاجية  املتالزمة  مضاعفات 
السجل اخلليجي الثاين لألحداث القلبية احلادة

وليد حمسن عيل، خالد احلبيب، أمحد اهلريس، نضال األسعد، كاظم سليامن، علوي الشيخ عيل، جاسم السويدي

اخلالصـة: وقد استفاد الباحثون من املعطيات يف السجل اخلليجي الثاين لألحداث القلبية احلادة للعامني 2008-2009 الستقصاء املضاعفات يف 
املستشفى واحلصائل بعد ميض عام واحد من ارتفاع ضغط الدم اجلهازي لدى مرىض باملتالزمة التاجية احلادة ينتمون إىل ستة بلدان خليجية. وشملت 
الدراسة 7847 مريضًا تم قبوهلم يف املستشفيات إلصابتهم باملتالزمة التاجية احلادة، وكان من بينهم 3746 مريضًا )47.7%( مصابًا بارتفاع ضغط الدم. 
واتضح للباحثني أن ارتفاع ضغط الدم أكثر انتشارًا بني النساء منه بني الرجال، وبني العرب منه بني غري العرب يف املجموعات املتقدمة بالعمر. وكان 
يغلب عىل املرىض املصابني بارتفاع ضغط الدم أن يظهر عليهم ضيق النفس مع صنف متقدم وفق تصنيف كيليب Killip، وبمعدل يزيد عام لدى غري 
املصابني بارتفاع ضغط الدم. ومن بني املصابني بارتفاع ضغط الدم، كان معدل الوفيات أعىل فقط عند من تم قبوهلم وكان لدهيم احتشاء يف عضلة 
القلب ترافق مع ارتفاع يف الوصلة ST. وبعد أن صحح الباحثون املعطيات بأخذهم املتغريات يف خط األساس، وجدوا أن ارتفاع ضغط الدم عامل 
منبئ مستقل للفشل القلبي )معدل األرجحية OR = 1.31( وللسكتة الدماغية )OR = 2.47(. ومل يكن هناك فرق كبري بني معدل الوفيات لدى املصابني 

باملتالزمة التاجية احلادة وارتفاع ضغط الدم عند تقسيمهم إىل رشائح بحسب اجلنس والعمر واإلثنية.

Complications hospitalières et issue à un an d'un syndrome coronarien aigu chez des malades hypertendus : 
résultats obtenus à partir du deuxième Registre des événements coronariens aigus du Golfe

RÉSUMÉ À partir de données du deuxième Registre des événements coronariens aigus du Golfe (Gulf RACE-2), pour 
la période 2008 - 2009, nous avons enquêté sur les complications à l'hôpital et sur l'issue à un an d'un syndrome 
coronarien aigu chez des patients atteints d'hypertension artérielle systémique dans six pays du Golfe. Sur 7847 patients 
admis consécutivement pour un syndrome coronarien aigu, 3746 souffraient d'hypertension (47,7 %). L'hypertension 
était plus forterment prévalente chez les femmes, chez les patients arabes que chez les personnes d'un autre groupe 
ethnique et dans les tranches d'âge supérieur. Les patients hypertendus avaient une plus grande probabilité que 
les patients ayant une tension normale de souffrir de dyspnée et d'atteindre un stade élevé dans la classification de 
Killip. Chez les patients hypertendus, le taux de mortalité était plus élevé uniquement chez les patients admis pour un 
infarctus du myocarde avec sus-décalage du segment ST. Après ajustement des résultats en fonction des variables de 
référence, l'hypertension s'est révélé être un facteur prédictif indépendant de l'insuffisance cardiaque (OR = 1,31) et de 
l'accident vasculaire cérébral (OR = 2,47). Aucune différence significative n'a été observée dans la mortalité des patients 
atteints d'un syndrome coronarien aigu après stratification par sexe, par âge, ou par groupe ethnique.
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Introduction

Hypertension is widely acknowledged 
to increase the risk of premature car-
diovascular disease, including stroke, 
coronary artery disease (CAD), heart 
failure and peripheral vascular dis-
ease [1–3]. In the INTERHEART 
study of patients from 52 countries, 
hypertension accounted for 18% of 
the population-attributable risk of a 
first myocardial infarction [2]. Fur-
thermore, hypertension is the most 
common and most important risk 
factor for stroke and intracerebral 
haemorrhage and the incidence of 
these disease can be markedly re-
duced by effective antihypertension 
therapy [4,5]. The global prevalence 
of hypertension is high. It is estimated 
that 26% of the world adult popula-
tion (972 million) had hypertension 
in the year 2000 [6]. In the United 
States, 58 to 65 million people with 
hypertension were reported in the 
National Health and Nutrition Ex-
amination Survey (NHANES) data 
from 1999–2000 [7]. The prevalence 
of hypertension was 28% and 44% in 
Canada and 6 European countries 
respectively [8].

We have recently reported a 49.4% 
prevalence of hypertension among pa-
tients with acute coronary syndrome 
(ACS) using data from the 1st Gulf 
Registry of Acute Coronary Events 
(Gulf RACE) [9]. Hypertension was 
not independently associated with 
increased risk of in-hospital mortality 
except in patients with ST-elevation 
myocardial infarction (STEMI). In 
the present study, using data from the 
2nd Gulf RACE registry (Gulf RACE-
2), we evaluated the in-hospital and 
1-year outcomes of patients with 
ACS in relation to their hypertension 
status. We also evaluated the preva-
lence of hypertension and outcomes 
of these patients according to age, sex 
and ethnicity.

Methods

Sample
The data were collected from the Gulf 
RACE-2, which was a 9-month prospec-
tive, multicentre study of 7847 consecu-
tive patients with ACS from 6 adjacent 
Gulf countries (Bahrain, Saudi Arabia, 
Qatar, Oman, United Arab Emirates 
and Yemen). Patients diagnosed with 
ACS, including unstable angina and 
non-ST- and ST-elevation myocar-
dial infarction (NSTEMI and STEMI 
respectively), were recruited from 65 
hospitals. An on-site cardiac catheteriza-
tion laboratory was available in 43% 
of the hospitals and a coronary care 
unit onsite in 71% of hospitals. There 
were no exclusion criteria and thus all 
patients with ACS were enrolled.

Diagnosis of the different types of 
ACS and definitions of data variables 
were based on the American College 
of Cardiology clinical data standards 
[9]. The history of hypertension was 
obtained and recorded at the time of 
presentation. The study received ethical 
approval from the institutions’ ethics 
committees in all participating coun-
tries.

Data collection
Details about the Gulf RACE methods 
have been published previously [10]. A 
case report form for each patient with 
suspected ACS was filled out on hospital 
admission by assigned physicians and/
or research assistants working in each 
hospital using standard definitions and 
was completed throughout the patient’s 
hospital stay. All forms were verified by 
a cardiologist then sent online to the 
principal coordinating centre, where the 
forms were further checked for mistakes 
before submission for final analysis. To 
avoid double-counting of multiple ad-
missions to the registry, the patients’ 
national identification numbers and an 
assigned registry number were used. 
Thus, only the second ACS admission 

was included for each patient registered 
more than once.

Patients were divided into hyper-
tensive and non-hypertensive groups. 
Systemic hypertension was defined in 
the current registry as: either history of 
hypertension diagnosed and treated 
with medication, diet and/or exercise; 
or blood pressure > 140 mmHg systolic 
and/or diastolic pressure > 90 mmHg 
on at least 2 occasions. Any history of 
hypertension was obtained and record-
ed at the time of presentation. For this 
study, patients were analysed according 
to the presence or absence of a diagno-
sis of hypertension.

Statistical analysis
Patients’ characteristics were presented 
as proportions, mean and standard de-
viation (SD) as appropriate. Whenever 
possible, rates were used to describe 
patient populations. The frequencies of 
categorical variables in the 2 groups (hy-
pertensive and non-hypertensive) were 
compared using the chi-squared test. 
Continuous variables were compared 
using the 2-tailed Student t-test. Vari-
ables influencing in-hospital mortality, 
cardiogenic shock and stroke were as-
sessed with multiple logistic regressions 
after adjustment for confounders (i.e. 
age, sex, diabetes mellitus, hyperten-
sion, dyslipidaemia, smoking, throm-
bolytic therapy and khat use). Odds 
ratios (OR), 95% confidence interval 
(CI) and P-values were reported for 
significant predictors. A P-value < 0.05 
was considered significant. All P-values 
were the results of 2-tailed tests. All data 
analyses were carried out using SPSS, 
version 14.

Results

Patients’ characteristics
Gulf RACE-2 enrolled 7847 patients 
with ACS from 6 Gulf countries, 3746 
(47.7%) of whom had hypertension. 
Patients with hypertension were 
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Table 1 Characteristics of hypertensive and normotensive patients with acute coronary syndrome

Variable Hypertensive Normotensive P-value

(n = 3746) (n = 4101)

Demographic data

Age [mean (SD)] (years) 59.7 (11.7) 54.3 (12.8) < 0.001

Male (No., %) 2239 59.8 3543 86.4 < 0.001

Arab ethnicity (No., %) 2868 76.6 2739 68.8 <0.001

Clinical history

History of CAD (No., %) 1997 54.0 1229 30.0 < 0.001

History of heart failure (No., %) 382 10.0 140 3.0 < 0.001

Prior coronary revascularization (No., %) 708 19.0 275 6.7 < 0.001

Dyslipidaemia (No., %) 1847 49.0 742 18.0 < 0.001

Family history of CAD (No., %) 469 12.5 336 8.0 0.9

Diabetes mellitus (No., %) 2024 54.7 1089 26.9 < 0.001

Current smoking (No., %) 961 25.7 1839 44.8 < 0.001

History of renal failure (No., %) 277 7.4 39 1.0 < 0.001

History of stroke (No., %) 269 7.0 69 1.7 < 0.001

Prior aspirin use (No., %) 2133 58.5 1058 25.8 < 0.001

Prior β-blocker use (No., %) 1712 45.7 585 14.3 < 0.001

Prior ACE use (No., %) 1558 41.6 473 11.5 < 0.001

Clinical data at presentation

Presentation within 12 h of event (No., %) 332 53 619 60.9 < 0.001

Heart rate [mean (SD)] (beats/min) 85 (20) 84 (20) 0.02

Systolic BP [mean (SD)] (mmHg) 144 (31) 128 (25) < 0.001

Diastolic BP [mean (SD)] (mmHg) 84 (19) 78 (16) < 0.001

BMI [mean (SD)] (kg/m2) 27.7 (6.0) 26.0 (4.8) < 0.001

Ischemic chest pain (No., %) 2993 74.2 3489 84.4 < 0.001

Dyspnoea (No., %) 574 14.2 226 5.5 < 0.001

Killip class > I (No., %) 1052 28.0 753 18.4 < 0.001

GRACE score (No., %) < 0.001

Low 2340 63.0 2963 73.6

Intermediate 1048 28.0 820 20.4

High 322 8.7 245 6.0

LV dysfunction (No., %)

All cases 2124 73.0 2307 74.0 0.3

Severe cases 318 11.0 237 7.7 < 0.001

Coronary angiography (No., %) 1303 34.8 1254 30.6 < 0.001

Left main stem CAD 87 6.7 58 4.6 0.02

Single-vessel CAD 324 24.8 432 34.0 < 0.001

Two-vessel CAD 297 22.7 322 25.7 0.8

Three-vessel CAD 474 36.0 293 23.0 < 0.001

Laboratory findings [mean (SD)]

First blood sugar (mg/dL) 11 (5.8) 9.7 (5.0) < 0.001

Fasting blood sugar (mg/dL) 7.5 (3.0) 7.0 (3.0) < 0.001

Peak CK-MB (ng/mL) 74 (127) 122 (177) < 0.001

First creatinine (µmol/L) 111 (91) 94 (59) < 0.001

Total cholesterol (mg/dL) 4.7 (1.8) 4.9 (1.4) < 0.001

HDL cholesterol (mg/dL) 1.0 (0.5) 1.0 (0.5) 0.5

LDL cholesterol (mg/dL) 3.0 (1.5) 3.2 (1.1) < 0.001

Fasting TG (mg/dL) 1.8 (1.1) 1.7 (1.1) 0.054
First haemoglobin (g/L) 13 (2) 14 (2) < 0.001

SD = standard deviation; CAD = coronary artery disease; ACE = angiotensin-converting enzyme; LV = left ventricular; BP = blood pressure; BMI = body mass index; GRACE 
= global registry of acute coronary events; CK-MB = creatine kinase MB-fraction; HDL = high-density lipoprotein; LDL = low-density lipoprotein; TG = triglycerides.



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد التاسع

905

significantly older and significantly 
more likely to be male than those 
without hypertension (Table 1). The 
clinical history showed that patients 
with hypertension were significantly 
more likely to have comorbidities, 
including higher rates of diabetes, 
dyslipidaemia, prior history of CAD, 
prior congestive heart failure, chronic 
renal insufficiency and stroke. How-
ever, they were less likely to be current 
smokers (Table 1).

On presentation to hospital, hyper-
tensive patients with ACS had higher 
Killip class, body mass index (BMI), 
heart rate and systolic and diastolic 
blood pressure. Patients with hyperten-
sion were more likely to present with 
dyspnoea and to seek medical advice 
early (within 12 hours of the event) 

compared with non-hypertensive pa-
tients (Table 1).

Baseline serum creatinine, fasting 
blood sugar and first blood sugar levels 
were higher in patients with hyperten-
sion, whereas fasting serum triglycerides, 
low-density lipoprotein cholesterol and 
peak creatine kinase MB-fraction were 
higher in non-hypertensive patients.

In hypertensive patients with ACS, 
NSTEMI was the most frequent di-
agnosis (36.7%), followed by STEMI 
(33.0%) and unstable angina (30.0%). 
Among non-hypertensive patients, 
56.6% had STEMI, followed by 
NSTEMI (24.0%) and unstable angina 
(19.0%) (Table 2). Overall coronary 
angiography was performed in 38.4% of 
hypertension patients and 30.6% of non-
hypertensive patients. Hypertensive 

patients were more likely to have 3-ves-
sel CAD and left main stem CAD, while 
non-hypertensive patients more com-
monly had 2- and single-vessel CAD 
(Table 1).

In-hospital and discharge 
treatment
On admission, hypertensive patients 
were more likely to receive angioten-
sin-converting enzyme inhibitors, 
angiotensin-receptor blockers, calcium-
channel blockers and beta-blockers, 
but less likely to receive thrombolytics, 
unfractionated heparin and clopidogrel 
when compared with non-hypertensive 
patients. At discharge, hypertensive pa-
tients were more likely to be prescribed 
calcium-channel blockers, angiotensin-
receptor blockers and beta-blockers 
and less likely to receive clopidogrel, 

Table 2 Management of hypertensive and normotensive patients with acute coronary syndrome 

Variable Hypertensive Normotensive P-value

No. % No. %

Medication at admission

Thrombolysis 540 46.9 1107 52.6 0.002

Aspirin 3673 98.0 4046 98.7 < 0.03

Clopidogrel 2802 74.8 3171 77.3 0.009

Heparin 1415 37.9 1824 44.5 < 0.001

Heparin (LMW) 1514 40.6 1434 35.0 < 0.001

Glycoprotein IIb/IIIa inhibitor 315 8.0 293 7.0 0.03

β-blocker 2878 76.8 2959 72.0 < 0.001

ACE inhibitor 2798 72.0 2848 69.4 0.01

Angiotensin receptor blocker 331 8.8 63 1.5 < 0.001

Primary percutaneous coronary intervention 562 22.0 574 20.0 0.1

Calcium-channel blocker 454 12.0 116 2.8 < 0.001

Medication at discharge

Aspirin 3464 95.4 3819 95.5 0.8

Clopidogrel 2463 66.0 2845 69.5 0.01

Statin 3383 90.7 3764 91.9 0.05

β-blocker 3019 80.9 3188 77.9 0.001

ACE inhibitor 2633 70.6 2948 72.0 0.2

Angiotensin receptor blocker 408 10.9 128 3.0 < 0.001

Calcium-channel blocker 488 13.0 123 3.0 < 0.001

Diagnosis at discharge

STEMI 1246 33.0 2326 56.6 < 0.001

NSTEMI 1374 36.7 993 24.0

Unstable angina 1128 30.0 789 19.0

ACE = angiotensin-converting enzyme; LMW = low molecular weight; STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST elevation myocardial infarction.
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whereas prescription of aspirin, statin 
and angiotensin-converting enzyme 
inhibitors were comparable between 
the 2 groups (Table 2).

Outcomes
Compared with normotensive patients, 
hypertensive patients had significantly 
higher rates of in-hospital heart failure, 
recurrent myocardial ischaemia, atrial 
fibrillation and stroke (Table 3). Stroke 
was predominantly ischaemic in na-
ture. Overall in-hospital, 1-month and 
1-year mortality rates were not statisti-
cally significant different between the 2 
groups. However, hypertensive patients 
presenting with STEMI had higher rate 
of in-hospital mortality in addition to 
higher risk of heart failure, recurrent is-
chaemia, re-infarction and stroke when 
compared with non-hypertensive pa-
tients with STEMI. Among NSTEMI 
patients, however, hypertensive patients 
had a higher risk of heart failure only, 
while in patients with unstable angina, 
hypertension was associated with in-
creased risk of heart failure and stroke 
when compared with non-hypertensive 
patients (Table 3). Bleeding complica-
tions were comparable between the 2 
groups.

Multivariate analysis
Age, female sex, hypertension, diabetes 
mellitus, BMI, smoking and being on 
thrombolytic drugs were adjusted as 
confounders in a multivariate analysis 
for predictors of in-hospital heart failure 
and stroke in patients with ACS. Hyper-
tension, age, smoking, diabetes mellitus 
and BMI were independent risk factors 
for in-hospital heart failure (Table 4). 
Only hypertension was a significant risk 
factor for stroke, (OR = 2.47, 95% CI: 
1.11–5.47, P = 0.02) (Table 4).

Hypertension: prevalence 
and outcome by sex, age and 
ethnicity
Hypertension was more prevalent 
among women with ACS (66.6%) than 
among men (38.7%) (P < 0.001). In the 

Table 3 Clinical outcomes of hypertensive and normotensive patients

Variable Hypertensive Normotensive P-value

No. % No. %

All patients (n = 4036) (n =4129)

 In-hospital death 168 4.5 185 4.5 1.0

 1-month death 266 8.0 297 8.2 0.7

 1-year death 386 13.3 374 11.8 0.08

 Heart failure 601 16.0 425 10.3 < 0.001

 Recurrent ischaemia 613 16.4 601 14.7 0.04

 Re-infarction 77 2.1 91 2.2 0.6

 Cardiogenic shock 192 5.1 256 6.2 0.2

 Major bleeding 24 0.6 22 0.5 0.5

 Stroke 35 0.9 18 0.4 0.007

 Haemorrhagic (9) (7)

 Thrombotic (20) (9)

 Unknown (6) (2)

 On ventilation 191 5.1 171 4.2 0.05

 VF/VT 142 3.8 186 4.6 0.06

 Atrial fibrillation 66 1.8 38 0.9 0.001

STEMI (n = 1244) (n = 2319)

 In-hospital death 105 8.4 141 6.1 0.008

 Heart failure 229 18.4 275 11.8 < 0.001

 Recurrent ischemia 278 22.3 376 16.2 < 0.001

 Re-infarction 55 4.4 71 3.1 0.03

 Cardiogenic shock 118 9.5 196 8.5 0.2

 Stroke 21 1.7 16 0.7 0.005

 On ventilation 97 7.8 119 5.1 0.001

 VF/VT 69 5.7 109 4.8 0.2

NSTEMI (n =1374) (n = 993)

 In-hospital death 56 4.1 39 3.9 0.8

 Heart failure 267 19.4 112 11.3 < 0.001

 Recurrent ischemia 193 14.0 135 13.6 0.7

 Re-infarction 19 1.4 19 1.9 0.3

 Cardiogenic shock 68 5.0 50 5.1 0.9

 Stroke 8 0.6 2 0.2 0.1

 On ventilation 78 5.7 45 4.5 0.2

 VF/VT 21 1.5 16 1.6 0.8

Unstable angina (n = 1128) (n =789)

 In-hospital death 7 0.6 5 0.6 0.9

 Heart failure 105 9.3 38 4.8 < 0.001

 Recurrent ischemia 142 12.6 90 11.4 0.4

 Re-infarction 3 0.3 1 0.1 0.5

 Cardiogenic shock 6 0.5 10 1.3 0.08

 Stroke 6 0.5 0 0.0 0.04

 On ventilation 16 1.4 7 0.9 0.2

 VF/VT 3 0.3 5 0.6 0.2

STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST elevation myocardial infarction; VF = ventricular 
fibrillation, VT = ventricular tachycardia.
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spectrum of ACS, women with or with-
out hypertension had significantly high-
er in-hospital mortality (i.e. any death 
recorded during admission from time 
of arrival until discharge) and 1-month 
and 1-year mortality rates compared 
with men with or without hypertension 
(Table 5). The differences in mortal-
ity between women and men among 
hypertensive patients were no longer 
statistically significant after adjustment 
for age, diabetes mellitus, renal failure, 
BMI, smoking and hyperlipidaemia.

The prevalence of hypertension in-
creased steadily with age, from 21.6% 
at age < 40 years to 59.0% at > 70 years. 
Mortality rates rose consistently with 
age among hypertensive and non-
hypertensive patients with ACS, both 
in-hospital and during the follow-up 
period. When adjusted for sex and 
comorbidities, age was an independ-
ent predictor for in-hospital mortality 
in hypertensive (OR = 1.04, 95% CI: 
1.03–1.06, P < 0.001) and non-hyper-
tensive patients (OR = 1.06, 95% CI: 
1.05–1.07, P < 0.001).

Hypertension was more prevalent 
in Middle-Eastern Arab ethnicity when 
compared to non-Arabs (51.2% versus 
39.2%, P < 0.001) and more prevalent in 
female Arabs (66.8% versus 61.8%, P < 
0.001). In-hospital, 1-month and 1-year 
mortality were higher in Arab hyper-
tensive and non-hypertensive patients 
when compared with non-Arab ethnic-
ity patients. In multivariate analysis, after 

adjustment for age, sex and comorbidi-
ties, Arab ethnicity was an independent 
predictor of in-hospital mortality (OR 
= 1.75, 95% CI: 1.20–2.56, P = 0.004) 
but hypertension was not a predictor of 
in-hospital mortality (OR = 0.84, 95% 
CI: 0.65–1.10, P = 0.21).

Discussion

The data from the Gulf RACE-2 survey 
provides an insight into the prevalence 
and impact of hypertension in a broad 
Middle East population presenting with 
ACS. In Gulf RACE-1 we reported a 
high prevalence of hypertension in a 
Middle Eastern population presenting 
with ACS [9]. Hypertensive patients 
had a higher risk of heart failure than 
non-hypertensive patients. The mor-
tality rate was also higher but only in 
hypertensive patients presenting with 
STEMI. The current study extends 
these observations using data from 
Gulf RACE-2, where the prevalence of 
hypertension was comparable to that 
reported from the first registry. Fur-
thermore, the in-hospital mortality rate 
was comparable between the 2 groups. 
We also report for the first time that 
this comparable mortality rats extends 
up to 1 year follow-up with a trend of 
increased mortality among hyperten-
sive patients. Patients with hyperten-
sion had a higher risk of heart failure 
complications regardless of the ACS 
subtype. Hypertension patients also 

had higher risk of recurrent myocardial 
infarction and the development of atrial 
fibrillation. We also report for the first 
time that among hypertensive Middle-
Eastern patients presenting with ACS 
hypertension was the only independent 
risk factor for stroke, which was primari-
ly ischaemic in nature. Moreover, stroke 
risk appeared to be most prominent 
among STEMI patients.

The literature on the effect of hyper-
tension on short- and long-term mor-
tality is conflicting; many studies have 
claimed a deleterious effect of hyperten-
sion in ACS with an increasing risk of 
death [11–13] while others, including 
the current study and Gulf RACE-1, 
failed to show this [6–9,11–19]. Other 
investigators reported better outcomes 
in hypertensive patients presenting with 
ACS [20,21]. These conflicting results 
might be due to the complex impact 
of hypertension on ACS and the dif-
ferences in patients’ baseline charac-
teristics such as age, sex and ethnicity 
as well as therapy among these various 
studies. Hypertension is well known to 
be associated with other morbidities, 
such as diabetes mellitus, dyslipidaemia, 
obesity and previous CAD, that might 
collectively contribute to a deteriora-
tion in prognosis [13,20,22]. Moreover, 
left ventricular hypertrophy, heart fail-
ure and arrhythmia are known to be 
induced by hypertension [13,20,22]. 
However, some characteristics of hy-
pertensive patients might attenuate the 

Table 4 Multivariate analysis for predictors of in-hospital heart failure and stroke in patients with acute coronary syndrome 

Variable In-hospital heart failure In-hospital stroke

OR (95% CI) P-value OR (95% CI) P-value

Age 1.03 (1.02–1.04) < 0.001 1.02 (0.99–1.05) 0.2

Sex 1.31 (0.97–1.76) 0.08 0.51 (0.14–1.85) 0.3

Hypertension 1.31 (1.05–1.65) 0.02 2.47 (1.11–5.47) 0.02

Dyslipidaemia 0.94 (0.73–1.22) 0.7 0.92 (0.39–1.07) 0.9

Diabetes mellitus 1.54 (1.22–1.94) < 0.001 1.42 (0.64–3.13) 0.3

Smoking 1.35 (1.05–1.72) 0.01 1.65 (0.68–3.98) 0.3

Thrombolytic therapy 0.58 (0.46–0.73) < 0.001 0.59 (0.27–1.30) 0.2

BMI 1.03 (1.01–1.05) 0.001 1.00 (0.93–2.17) 1.0

OR = odds ratio; CI = confidence interval; BMI = body mass index.
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adverse factors in ACS, including smaller infarction 
sizes [23], better coronary artery perfusion in the pres-
ence of higher diastolic pressure, a well-developed 
collateral circulation in the setting of greater severity of 
coronary atherosclerosis and previous treatment with 
cardioprotective drugs [20]. This hypothesis of a bal-
ance between exacerbating and attenuating factors was 
clearly evident in Gulf RACE-2. Hypertensive patients 
were older, more often female and were more likely 
to have diabetes, dyslipidaemia, higher BMI and prior 
CAD. On the other hand, hypertensive patients were 
more likely to be on aspirin and beta-blockers prior to 
admission. Hypertensive patients also were more likely 
to receive recommended medications at admission in-
cluding beta-blockers, angiotensin converting enzyme 
inhibitors, angiotensin II receptor blockers. NSTEMI 
was the predominant presentation in hypertensive 
patients and peak creatine kinase MB-fraction was 
lower, which supports the smaller infarction size, while 
in non-hypertension, STEMI occurred in almost half 
of patients.

The higher mortality rate of hypertensive patients 
with STEMI in our study is supported by many similar 
studies including our previous study in Gulf RACE-1 
[9,23]. It seems that the deleterious effect of hyperten-
sion became more evident when the infarction size was 
large, resulting in higher recurrent ischaemia, heart fail-
ure and stroke, which in turn led in a higher risk of death.

Several factors may explain the higher risk of heart 
failure among hypertensive patients presenting with 
ACS. Diastolic dysfunction, due to hypertrophic and 
interstitial changes in chronic hypertension, ventricular 
remodelling and greater activation of neurohormonal 
systems (both in the early post-infarction period and 
several months later) [24], plus the higher incidence 
of diabetes mellitus in hypertensive patients, each 
independently and collectively enhance the risk of 
heart failure [25]. Nevertheless, heart failure is a major 
predictor of mortality in ACS [26] and the higher mor-
tality in our study was limited to hypertensive patients 
with STEMI only. Although severe left ventricular 
dysfunction (systolic dysfunction) was higher among 
hypertensive patients compared with non-hypertensive 
patients in our study group, the overall prevalence of left 
ventricular dysfunction was comparable between the 2 
groups, suggesting that a significant proportion of heart 
failure in hypertension may be attributed to diastolic 
dysfunction.

We found a higher incidence of stroke in hyper-
tensive patients with ACS, which is unsurprising given 
that hypertension and acute myocardial infarction are 
independently associated with higher risk of stroke Ta
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[27]. Ischaemic stroke was the main 
type in our registry, which means that 
atherosclerosis or embolic events are 
the likely causes, not thrombolytic ther-
apy. Additionally we observed a higher 
prevalence of atrial fibrillation among 
hypertensive patients, which may be 
related to left atrial enlargement and 
the poor left ventricular function due 
to heart failure, both of which can make 
the heart the source of embolic stroke in 
hypertension patients with ACS. These 
findings emphasize the need for aware-
ness of the risk of stroke by physicians 
treating hypertension in ACS patients.

Finally, the prevalence of hyper-
tension in women presenting with 
ACS was higher than in men. The high 
prevalence of hypertension among 

Middle Eastern women was also re-
ported in Gulf RACE-1 (70% versus 
43%) [28]. Furthermore, the over-
all mortality rate was higher among 
women compared with men. This 
may be attributed to multiple factors 
including late and atypical presenta-
tions, less medication prescribed and 
a higher incidence of heart failure in 
women than men, as was reported by 
other investigators [29].

Some limitations of the study can 
be noted. Our data were collected from 
an observational study and the fun-
damental limitations of observational 
studies cannot be eliminated because 
of their non-randomized nature and 
unmeasured confounding factors. 
However, well-designed observational 

Table 6 Mortality among hypertensive and normotensive patients with acute 
coronary syndrome, unadjusted and adjusted to age and comorbidities by sex, 
age and ethnicity

Variable OR (95% CI)

Unadjusted Adjusted

Sex

In-hospital mortality 1.78 (1.42–2.23) 1.80 (1.42–2.85)

1-month mortality 1.54 (1.27–1.86) 1.57 (1.30–1.91)

1-year mortality 1.63 (1.38–1.93) 1.59 (1.34–1.89)

Age

In-hospital mortality 1.05 (1.04–1.06) 1.05 (1.04–1.06)

1-month mortality 1.04 (1.03–1.05) 1.05 (1.03–1.05)

1-year mortality 1.05 (1.04–1.06) 1.05 (1.04–1.06)

Ethnicity

In-hospital mortality 2.92 (2.13–4.0 0 2.94 (2.13–4.05)

1-month mortality 3.38 (2.58–4.41) 3.42 (2.61–4.51)

1-year mortality 3.41 (2.69–4.33) 3.40 (2.67–4.32)

OR = odds ratio; CI = confidence interval.

studies provide valid results and do 
not systematically overestimate the 
results compared with the results of 
randomized controlled trials. Finally, 
although long-term follow-up was re-
ported, this was limited to mortality 
rates only and data about compliance 
with medical therapy in addition to the 
risk of other cardiovascular complica-
tions including recurrent myocardial 
ischaemia, infarction and heart failure 
were lacking.

Conclusions

Hypertension is highly prevalent among 
Middle-Eastern patients presenting 
with ACS particularly in women, older 
age groups and among Middle-Eastern 
Arab ethnicity. Hypertension was in-
dependently associated with increased 
risk of heart failure and stroke. In cases 
of STEMI, hypertension was associated 
with a higher risk of in-hospital mortal-
ity and stroke.
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Mapping family planning policy and programme best 
practices in the WHO Eastern Mediterranean Region: 
a step towards coordinated scale-up
P. Chikvaidze,1 H.H. Madi 2 and R.K. Mahaini 3

ABSTRACT Family planning is recognized as among the 4 core components of safe motherhood. This survey aimed 
to map evidence-based best policy and programme practices in family planning in the Member States of the WHO 
Eastern Mediterranean Region. A self-administered, structured questionnaire was developed to survey different 
components of 7 essential elements of successful family planning programmes. Responses were received from 
the ministry of health in 18 out of 22 Member States. A total of 17 out of 18 responding countries (94%) (including 
7 priority countries for Millennium Development Goals 4 and 5) confirmed the availability of at least 5 out of the 
7 surveyed essential elements of successful family planning programmes. Documented available best practices in 
family planning suggest a need for close coordination and collaboration among stakeholders in scaling up these 
best practices, especially in priority countries, to improve maternal and child health in the Region.
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ترسيم أفضل السياسات واملامرسات يف برنامج تنظيم األرسة يف إقليم رشق املتوسط: خطوة نحو تنسيق االرتقاء
باتا شكفيدز، هيفاء حسني مايض، رامز خريي مهايني

اخلالصـة: ُينظر إىل تنظيم األرسة عىل أنه واحد من املكونات األربعة الرئيسية يف األمومة املأمونة. ويستهدف املسح الذي قام به الباحثون ترسيم 
الروابط بني أفضل ممارسات الربنامج والسياسات املسندة بالبيِّنات يف تنظيم األرسة يف البلدان األعضاء يف إقليم رشق املتوسط. وقد أعد الباحثون 
ذ ذاتيًا، وله بنية حمددة ملسح املكونات املختلفة للعنارص السبعة األساسية للربامج الناجحة يف تنظيم األرسة. واستلم الباحثون االستجابات  استبيانًا ُينَفَّ
من وزارة الصحة يف 18 بلدًا من جمموع البلدان االثنني والعرشين. وقد أّكد سبعة عرش بلدًا من البلدان الثامين عرشة التي أجابت )94%(، )بام فيها 
َمَينينْ الرابع واخلامس من املرامي اإلنامئية لأللفية(، َتَواُفر ما يزيد عىل 5 من أصل 7 عنارص رئيسية لنجاح  سبعة من البلدان ذات األولوية بالنسبة للَمرنْ
برامج تنظيم األرسة التي شملها املسح. وَتدّل املامرسات املوثقة املتوافرة يف تنظيم األرسة عىل احلاجة إىل تنسيق وتعاون وثيقني بني أصحاب املصلحة 

يف جهود االرتقاء بأفضل املامرسات هذه، والسيام يف البلدان ذات األولوية، من أجل حتسني صحة األمهات واألطفال يف اإلقليم.

Cartographie des meilleures pratiques dans la mise en oeuvre des politiques et des programmes de planification 
familiale dans la Région de la Méditerranée orientale : une étape vers un élargissement coordonné

RÉSUMÉ La planification familiale est reconnue comme faisant partie des quatre éléments indispensables d'une 
maternité à moindre risque. La présente enquête visait à cartographier les meilleures pratiques reposant sur 
une base factuelle pour la mise en oeuvre des politiques et des programmes de planification familiale dans les 
États Membres de la Région OMS de la Méditerranée orientale. Un questionnaire structuré et destiné à être 
autoadministré a été élaboré afin d'évaluer les différentes composantes de sept éléments essentiels dans un 
programme de planification familiale efficace. Des réponses ont été reçues du ministère de la Santé de 18 États 
Membres sur 22. Au total, 17 pays sur 18 ayant répondu (94 %) (les sept pays prioritaires pour les objectifs 4 et 5 
du Millénaire pour le développement compris) ont confirmé la disponibilité d'au moins 5 éléments essentiels 
étudiés sur les 7 requis pour un programme de planification familiale efficace. Les meilleures pratiques 
documentées et disponibles en matière de planification familiale suggèrent qu'une coordination et une 
collaboration étroites sont nécessaires entre les parties prenantes dans l'élargissement de la mise en oeuvre 
de ces meilleures pratiques, en particulier dans les pays prioritaires, afin d'améliorer la santé des mères et des 
enfants dans la Région.
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Introduction

The World Health Organization 
(WHO) has estimated that in 2008 
about 58 300 women and 510 000 
newborns died in the countries of 
the Eastern Mediterranean Region 
(EMR) due to complications related 
to pregnancy and childbirth [1]. In 
order to achieve the United Nations 
Millennium Development Goals 
(MDG) 4A (reduce by two-thirds 
the under-5 mortality rate) and 5A 
(reduce by three-quarters the mater-
nal mortality ratio), between 1990 
and 2015, policy-makers in EMR 
countries need to pursue the most 
effective, evidence-based strategies in 
health service delivery for improving 
maternal and child health outcomes 
[2].

Family planning (FP) is well rec-
ognized among 4 core components of 
safe motherhood, the other key health 
service strategies being: skilled attend-
ance during pregnancy and childbirth; 
access to essential obstetric care; and 
postpartum care [3–5]. Promotion of 
FP to increase utilization of modern 
contraceptive methods, specifically 
in countries with high birth rates, has 
the potential to prevent up to 32% of 
all maternal deaths and almost 10% of 
childhood deaths, not to mention its 
indirect effects on promoting health 
through reducing poverty and hun-
ger in overpopulated countries [6,7]. 
FP reduces mortality among women 
directly by avoiding the risk of death 
attributed to complications of child-
bearing and birth. However, it also 
indirectly reduces maternal mortal-
ity by shifting the risk associated with 
each pregnancy and birth away from 
high-risk maternal groups, e.g. among 
women who are too young (aged 15–
19 years [2]), older women (aged over 
35 years [2]), multiparous women and 
women with existing health problems. 
In addition, achieving spacing of con-
secutive births by 2 years has been es-
timated to reduce the chance of dying 

in infancy or before the age of 5 years 
by up to 50% in developing countries 
[3,8,9]. In terms of financial benefits, 
it has been well demonstrated that 
investing in sexual and reproductive 
health, in particular FP, is cost-efficient 
for countries due to the substantial 
savings on costs related to health and 
social services and emotional distress 
to women, their family and society at 
large [10,11].

Although progress has been 
made towards improving FP services 
in many countries of the EMR, the 
prevalence of use of modern contra-
ceptives remains low. This is especially 
pertinent to 8 EMR countries where 
maternal mortality levels remain unac-
ceptably high (Afghanistan, Djibouti, 
Iraq, Morocco, Pakistan, Somalia, Su-
dan and Yemen). These countries are 
classified as MDG priority countries 
due to poor performance in achiev-
ing targets of goals 4A and 5A. In 
particular, Afghanistan, Pakistan and 
Sudan contribute up to 80% of the 
total annual maternal deaths in the 
EMR, while contraceptive prevalence 
rates for use of modern methods in 
these 3 countries are 17.4%, 21.7% and 
5.7% respectively [1].

Achieving success in FP pro-
grammes requires continued, coor-
dinated and harmonized efforts from 
different national and international 
concerned stakeholders. Yet sig-
nificant amount of time and resources 
could be saved by documenting, shar-
ing, adopting and scaling up successful 
practices in FP services, that could 
be classified as best practices in the 
Region. In addition, documentation 
of best practices in FP would advise in-
ternational donor and national efforts 
in evidence-based policy decision-
making, programming and scaling-
up. In the absence of any published 
literature on this subject in the Region 
we conducted this survey to identify 
and map evidence-based best policy 
and programme practices in FP in the 
countries of WHO EMR.

Methods

Setting
The survey was conducted in the 22 
Member States of the WHO EMR: 
Afghanistan, Bahrain, Djibouti, Egypt, 
Islamic Republic of Iran, Iraq, Jordan, 
Kuwait, Lebanon, Libya, Morocco, 
Oman, Pakistan, Palestine, Qatar, Saudi 
Arabia, Somalia, Sudan, Syrian Arab 
Republic, Tunisia, United Arab Emir-
ates and Yemen.

Survey instrument
A self-administered structured ques-
tionnaire was developed consisting of 
77 questions that were grouped around 
7 core categories widely recognized as 
essential components of successful FP 
programmes [12]. These were:

•	 integrated FP services and mix of ser-
vice delivery points;

•	 staff training;

•	 polices, regulations and guidelines 
ensuring the quality of FP services;

•	 FP programmes targeted for special 
groups of population;

•	 FP commodity security;

•	 promotion of FP; and

•	 FP programme planning, monitoring 
and evaluation.

Process
The survey instrument was pretested 
in 4 EMR countries and finalized ac-
cording to the feedback received. 
To standardize the survey process, 
the questionnaire was delivered to 
national FP programme managers 
through WHO representative offices 
and departments of international af-
fairs at the ministries of health in each 
country. A supporting covering letter 
explained the purpose of the survey, 
type of the information being collected, 
description of who could answer the 
questions, where to return completed 
questionnaires and the voluntary 
nature of the survey. Reminder letters 
were sent to encourage responses from 
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countries. Completed questionnaires 
were returned to the WHO Regional 
Office for the Eastern Mediterranean 
and examined for completeness. This 
process took place between May and 
August 2009.

Analysis
Descriptive statistics were used to ana-
lyse the data.

Results

Responses were received from 18 out 
of 22 Member States of WHO EMR. 
Of the 18 countries who responded 
to the survey 17 (94%) confirmed the 
availability of at least 1 of the elements 
comprising 5 of the 7 essential com-
ponents of successful FP programmes 
which we surveyed (Table 1).

Integrated FP services and mix 
of service delivery points
FP services were part of the basic health 
benefit package and were delivered 
at the primary health care level in 17 
(94%) of the 18 respondent countries 
(Table 2). At primary health care level, 
contraceptives were provided to all 
women free of charge in over three-
quarters of countries (78%). A range of 
different types of contraceptives were 
part of the essential drug list in 89% 
of countries. Counselling about FP 
was provided at antenatal care visits in 
89% and postnatal care visits in 94%. 
While most countries provided actual 
FP methods postnatally (94%), few 
provided them as part of antenatal care 
(22%). FP counselling and methods 
were provided to parents as part of 
child care services in 61% of countries, 
vaccination services in 55% and sexu-
ally transmitted infection/HIV services 
in 55%.

Importantly, 7 of the MDG-
priority countries in the region (Af-
ghanistan, Iraq, Morocco, Pakistan, 
Somalia, Sudan and Yemen) reported 
the existence of many elements of best 

practices in terms of integrated FP 
services (Table 2) and other essential 
components of successful FP pro-
grammes, as reported in the following 
sections (Tables 3–8).

Staff training
FP was less commonly part of the pre-
service training programmes in medical 
universities (78% of countries) than 
through technical schools for midwives, 
nurses and lady health visitors (94%) 
Table 3). However, FP was part of in-
service continuing medical education 
for physicians in 94% and in-service 
training for midwives, nurses and lady 
health visitors in 83% of countries. FP 
training guidelines and materials were 
reportedly evidence-based in 83% 
countries and were updated regularly 
in 72%.

Polices, regulations and 
guidelines ensuring the 
quality of FP services
A competency-based national quali-
fication system that certified health 
workers to provide FP counselling 
and services was in place in only one-
third of respondent countries (Table 
4). To ensure the safety of FP services, 
the national regulations required 
up-to-date minimum standards for 
health facilities in 89%, medical equip-
ment in 89%, medical commodities 
in 100% and infection prevention 
measures in 94% of countries. The 
national guidelines and protocols for 

FP counselling and service provision 
were reportedly evidence-based in 
89% and regularly updated in 72% of 
countries. An effective and functional 
quality assurance system to ensure 
the quality of FP services provided 
was reported to be in place in half of 
countries. A supportive supervision 
system was in place to support service 
providers and improve their perfor-
mance at primary health care level in 
83% of countries and at secondary 
care level in 50%.

FP programmes targeted to 
special groups of population
Less than half of responding coun-
tries had special FP programmes in 
place to meet the needs of certain 
vulnerable population groups: ado-
lescents (39%), internally displaced 
populations or refugees in (50%), 
the poor (50%), periurban and slum 
populations (44%), males (22%) 
and persons with disabilities (22%) 
(Table 5).

FP commodity security
FP commodity security was reportedly 
ensured through: a well-functioning 
contraceptive logistics management 
information system (83%), data-based 
planning by the government (61%), 
effective supply chain management of 
all contraceptive commodities through-
out the country (67%) and in certain 
geographic areas of the country (77%) 
(Table 6).

Table 1 Number of essential components of successful family planning practices 
present (defined as at least 1 element of the component present) in the family 
planning programme of 18 countries of the Eastern Mediterranean Region 

Country No. of essential 
components present

(n = 7)

Afghanistan, Egypt, Iran (IR), Iraq, Jordan, Lebanon, 
Morocco, Pakistan, Qatar, Syrian Arab Republic, Yemen 7

Oman, Palestine, Saudi Arabia, Sudan 6

Bahrain, Somalia 5

United Arab Emirates 3

Djibouti, Kuwait, Libya, Tunisia n/r

n/r = no response.
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Promotion of FP
FP was actively promoted in accord-
ing to the respondent EMR countries 
through: effective social marketing of 
FP methods (67%), via community 
education including wide distribution 
of quality education and information 
materials (77%) and through com-
munity mobilization efforts (61%). 
Public–private partnerships for FP 
were implemented more commonly via 

community education activities (77%), 
but also via community outreach ser-
vices (44%) and service provision pro-
grammes (44%) countries (Table 7).

FP programme planning, 
monitoring and evaluation

Decisions on changes in FP pro-
gramme were made based on evi-
dence and the analysis of information 
obtained from health management 

information systems (61%), from FP 
programme evaluation (61%) and 
from special national and sub-national 
studies (77%) (Table 8). Evidence-
based indicators were selected to 
monitor and evaluate FP programme 
77% of countries. A similar proportion 
of countries (72%) regularly collected 
and analysed FP programme data us-
ing health management information 
systems.

Table 2 Integrated family planning (FP) services and mix of service delivery points present in all 18 respondent countries and 
the 7 priority countries of the Eastern Mediterranean Region, 2009

Item All countries Priority countriesa

No. % Afg Irq Mor Pak Som Sud Yem

FP services are part of the basic health benefit package 
and are delivered at the primary health care level 17 94 ü ü ü ü ü ü ü

At primary health care level, contraceptives are 
provided to all women regardless of their ability to pay 14 78 ü ü ü ü ü ü ü

A mix of different types of contraceptives are part of 
the country’s essential drug list 16 89 ü ü ü ü ü ü ü

FP counselling is provided:

At antenatal care visits 4 22 ü ü ü ü ü û ü

At postnatal care visits 17 94 ü ü ü ü û ü ü

FP methods are provided:

At antenatal care visits 4 22 û û û ü û û ü

At postnatal care visits 17 94 ü ü ü ü ü ü ü

FP counselling and methods for parents are 
provided during:

Child health care services 11 61 ü û ü ü û û ü

Child vaccination services 10 55 ü û ü n/r û û ü

STI/HIV services 10 55 ü ü û ü ü û ü

FP counselling is provided by:

General practitioner/ family doctor 16 89 û ü ü ü ü ü ü

Obstetrician/ gynaecologist 17 94 ü ü ü ü ü ü ü

Nurse 14 78 ü ü ü ü ü û ü

Midwife 14 78 ü ü ü ü ü ü ü

Community health worker 10 55 ü û n/r ü ü û ü

Lady health visitor 11 61 ü û ü ü û ü ü

FP methods are provided by:

General practitioner/ family doctor 18 100 ü ü ü ü ü ü ü

Obstetrician/ gynaecologist 18 100 ü ü ü ü ü ü ü

Nurse 8 44 û û ü ü û û ü

Midwife 12 67 ü û ü ü û ü ü

Community health worker 8 44 ü û ü ü û û ü

Lady health visitor 9 50 ü û ü ü û ü ü

aAfghanistan, Iraq, Morocco, Pakistan, Somalia, Sudan and Yemen: classified as priority countries due to poor performance in achieving targets of millennium 
development goals 4A and 5A. 
ü= available; û= not available; n/r = no response received from the country. 
STI = sexually transmitted infection; HIV = human immunodeficiency virus.
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Discussion

The major finding of this mapping sur-
vey is that all 18 respondent countries in 
the EMR have confirmed the existence 
of the majority of key elements of best 

policy and programme practices in FP. 
More than 90% of them had already 
taken actions and most of them have 
gained corresponding benefits through: 
integrating FP services into basic health 
benefit package at primary health care 

level and other vertical programmes; 
including a mix of different contracep-
tives into the national essential drug list; 
and by adopting evidence-based poli-
cies, guidelines, standards and practices 
for both health provider education and 

Table 3 Staff training in family planning (FP) in all 18 respondent countries and the 7 priority countries of the Eastern 
Mediterranean Region, 2009 

Item All countries Priority countriesa

No. % Afg Irq Mor Pak Som Sud Yem

FP is part of the pre-service training programmes:

In medical universities 14 78 ü û ü ü û ü ü

In technical schools for midwives, nurses and lady 
health visitors 17 94 ü ü ü ü ü ü ü

FP is part of in-service training programmes:

For continuing medical education for physicians 17 94 ü ü ü ü ü ü ü

For midwives, nurses and lady health visitors 15 83 ü ü ü ü ü ü ü

Training guidelines and materials are:

Evidence-based 15 83 ü ü ü ü û ü ü

Updated regularly 13 72 ü ü ü ü û ü ü

aAfghanistan, Iraq, Morocco, Pakistan, Somalia, Sudan and Yemen: classified as priority countries due to poor performance in achieving targets of millennium 
development goals 4A and 5A. 
ü= available; û= not available.

Table 4 Polices, regulations and guidelines ensuring the quality of family planning (FP) services in all 18 respondent countries 
and the 7 priority countries of the Eastern Mediterranean Region, 2009

Item All countries Priority countriesa

No. % Afg Irq Mor Pak Som Sud Yem

A competency-based national qualification system is 
in place that certifies health workers to provide quality 
FP counselling and services 6 33 ü ü û n/r û û ü

To ensure the safety of FP services, national regulations 
set up-to-date minimum standards for:

Health facilities 16 89 ü ü ü ü û ü ü

Medical equipment 16 89 ü ü ü ü û ü ü

Medical commodities 18 100 ü ü ü ü ü ü ü

Infection prevention measures 17 94 ü ü ü ü ü ü ü

National guidelines and protocols for FP counselling 
and service provision are:

Evidence-based 16 89 ü ü ü ü û ü ü

Regularly updated 13 72 ü ü ü ü û û ü

An effective and functional quality assurance system 
is in place to ensure the quality of provided FP 
services 9 50 ü û ü ü û û ü

Supportive supervision system is in place to support 
service providers and improve their performance at:

Primary health care level 15 83 ü ü ü ü û ü ü

Secondary health care level 9 50 ü ü ü ü û ü ü

aAfghanistan, Iraq, Morocco, Pakistan, Somalia, Sudan and Yemen: classified as priority countries due to poor performance in achieving targets of millennium 
development goals 4A and 5A. 
ü= available; û= not available; n/r = no response received from the country.
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service provision. Reportedly, about 
60% of responded countries had reli-
able contraceptive logistics and sup-
ply chain management systems and 
implemented community education 
and outreach activities for FP services, 
including services for internally dis-
placed and refugee communities where 
applicable.

The results also indicated cer-
tain deficiencies in the availability of 
evidence-based FP programmes in 18 
responded countries. For example, only 
one-third of respondent countries paid 
adequate attention to FP service qual-
ity assurance through national certi-
fication and accreditation systems. In 
addition, few countries reported having 
FP programmes specially designed to 

address the needs of vulnerable popu-
lation groups as adolescents, persons 
with disabilities, men and periurban 
populations.

There were several limitations to this 
survey. First, although the survey instru-
ment was sent to ministries of health 
through WHO representative offices, 
we cannot be sure who completed the 
questionnaires and whether they were 
qualified to respond to the questions. 
Secondly, regardless of who completed 
the questionnaires, the survey was 
based on self-reporting and the results 
may therefore reflect over- or under-
reporting of services. Thirdly, responses 
came from only one source, the coun-
try’s ministry of health, and we are not 
sure survey respondents had consulted 

other concerned organizations, such 
as universities, international and local 
partner organizations and professional 
associations. Another limitation of this 
survey was that it did not allow an evalu-
ation of the geographical distribution 
of reported FP best practices, as well as 
their quality and sustainability.

The benefits of existing evidence-
based practices do not always mate-
rialize into scaled-up national level 
programmes in the EMR. For example, 
in our survey the 4 largest contributor 
countries to maternal and under-5-year-
old mortality in EMR— Pakistan, 
Afghanistan, Sudan and Yemen—re-
ported meeting a high percentage of the 
77 best practices surveyed (84%, 94%, 
65% and 96% respectively). However, 

Table 5 Special family planning (FP) programmes for vulnerable groups in all 18 respondent countries and the 7 priority 
countries of the Eastern Mediterranean Region, 2009

Item All countries Priority countriesa

No. % Afg Irq Mor Pak Som Sud Yem

Special programmes are in place designed to meet the 
needs of vulnerable target groups:

Adolescents 7 39 û ü û n/r û û ü

Internally displaced populations or refugees 9 50 ü û û ü û ü ü

Poor 9 50 ü û ü ü û û ü

Periurban and slum populations 8 44 ü û ü ü û û ü

Males 4 22 ü û û n/r û û ü

Persons with disabilities 4 22 ü û û n/r û û ü

aAfghanistan, Iraq, Morocco, Pakistan, Somalia, Sudan and Yemen: classified as priority countries due to poor performance in achieving targets of millennium 
development goals 4A and 5A. 
ü= available; û= not available; n/r = no response received from the country.

Table 6 Commodity security in family planning (FP) services in all 18 respondent countries and the 7 priority countries of the 
Eastern Mediterranean Region, 2009

Item All countries Priority countriesa

No. % Afg Irq Mor Pak Som Sud Yem

FP commodity security is ensured through:

Well-functioning contraceptive logistics 
management information system 15 83 ü ü ü ü ü û ü

Data-based planning by the government 11 61 ü û ü ü û û ü

Effective supply chain management of all 
contraceptive commodities throughout the country 12 67 ü û ü ü û û ü

Effective supply chain management of all 
contraceptive commodities in certain parts of the 
country 14 77 n/r ü n/r n/r û û n/r

aAfghanistan, Iraq, Morocco, Pakistan, Somalia, Sudan and Yemen: classified as priority countries due to poor performance in achieving targets of millennium 
development goals 4A and 5A. 
ü= available; û= not available; n/r = no response received from the country.
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the contraceptive prevalence for use 
of modern methods in these countries 
is reported to be low (16%, 22%, 6% 
and 13% respectively) [1]. This calls 
into question the scale and quality of 
implementation of acknowledged best 
practices in these countries. For in-
stance, FP services may be included in 
basic health benefit packages at primary 
health care level and integrated into 
other vertical programmes such as child 
care or sexually transmitted infections/
HIV prevention, but not actually ac-
cessible to clients due to different rea-
sons, such as deficiency in availability of 
qualified and/or motivated personnel, 
lack of contraceptive commodities or 

insufficient empowerment and social 
support to women. Similarly, although 
respondent countries widely acknowl-
edged the existence of successful prac-
tices in FP programmes, according to 
2008 estimates, on average only 31.1% 
of married women in EMR were us-
ing modern contraceptive methods 
to avoid unwanted pregnancy, which 
corresponds to a regional average total 
fertility rate as high as 4.2 children per 
woman of reproductive age (15 to 49 
years) [13].

The results of our survey add to 
the scarce published literature on the 
availability of best FP policies and pro-
grammes in the EMR. Some countries, 

such as Egypt, Jordan, Kuwait, Islamic 
Republic of Iran, Libya, Palestine and 
Tunisia, are champions both in imple-
menting successful FP programmes 
and in achieving favourable indicators 
for contraceptive prevalence and ma-
ternal and under-5 child mortality rates. 
However, such achievements will be 
difficult to observe in the MDG-priority 
countries unless existing constraints 
in terms of political commitment and 
bottlenecks in health service systems 
are addressed simultaneously. In their 
global assessment of the health sys-
tem and policy environment for ma-
ternal, newborn and children health, 
the Countdown working group on 

Table 7 Promotion of family planning (FP) services in all 18 respondent countries and the 7 priority countries of the Eastern 
Mediterranean Region, 2009

Item All countries Priority countriesa

No. % Afg Irq Mor Pak Som Sud Yem

FP is actively promoted through:

Effective social marketing of FP methods 12 67 ü ü ü ü û ü ü

Community education, including wide distribution 
of quality education and information materials 14 78 ü ü ü ü û û ü

Community mobilization efforts 11 61 ü û ü ü ü û ü

Public-private partnership is ensured in:

Community education activities 14 78 ü ü ü ü û ü ü

Community outreach services 8 44 ü ü n/r ü û û ü

Service provision programmes 8 44 ü û n/r ü û ü ü

aAfghanistan, Iraq, Morocco, Pakistan, Somalia, Sudan and Yemen: classified as priority countries due to poor performance in achieving targets of millennium 
development goals 4A and 5A. 
ü= available; û= not available; n/r = no response received from the country.

Table 8 Programme monitoring and evaluation and planning of family planning (FP) services in all 18 respondent countries 
and the 7 priority countries of the Eastern Mediterranean Region, 2009

Item All countries Priority countriesa

No. % Afg Irq Mor Pak Som Sud Yem

Evidence-based indicators are selected to monitor and 
evaluate FP programme 14 78 ü ü ü ü û ü ü

Health management information system regularly 
collects and analyses FP programme data 13 72 ü ü ü ü û ü ü

Decisions on changes in FP programme are made based 
on the evidence and analysis of information obtained from:

Health management information system 11 61 ü ü ü n/r û û ü

FP programme evaluation 13 72 ü ü ü ü û û ü

Special national and subnational studies 14 77 ü ü ü ü û ü ü

aAfghanistan, Iraq, Morocco, Pakistan, Somalia, Sudan and Yemen: classified as priority countries due to poor performance in achieving targets of millennium 
development goals 4A and 5A. 
ü= available; û= not available; n/r = no response received from the country.
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policy and health systems suggested 
that the prerequisites for successful im-
plementation and eventual scale-up of 
evidence-based practices are: strong 
national leadership and effective gov-
ernance; adequate and sustainable fi-
nancial resources; integration of desired 
services; and availability of qualified 
workforce [14].

In order to promote the diffusion of 
successful FP programmes during the 
past decade WHO and its partners have 
focused on identifying, documenting 
and categorizing successful policy and 
programme practices in FP. Recently 
10 essential components of successful 
FP practices have been crystallized and 
shared widely [12]. In addition, the Im-
plementing Best Practices consortium 
was established in 2003, sponsored by 
WHO, the United Nations Popula-
tion Fund (UNFPA) and the United 
States Agency for International Devel-
opment (USAID) and represented by 
more than 23 international agencies, 
to advance documentation and diffu-
sion of knowledge about best practices 
to improve reproductive health out-
comes [15]. Further, a special opera-
tions research methodology called “A 
guide for fostering change to scale up 
effective health services” was developed 
and promoted by WHO and USAID 
to facilitate the process of scaling-up 

successful reproductive health practices 
in countries [16].

It is important to mention that suc-
cessful experience from countries where 
relevant operations research activities 
have been applied to increase contra-
ceptive uptake and/or reduce maternal 
mortality have reported certain com-
mon factors that enabled success. These 
include: i) effective leadership and 
stewardship capacity of top national 
health authorities for coordination, 
collaborative planning and monitoring 
implementation of interventions; ii) a 
comprehensive approach in covering a 
range of key contributing factors, such 
as: policies, regulations and guidelines; 
health systems; health education and 
accreditation; health information and 
commodity security; iii) transparency 
and wide stakeholder involvement 
both from public and private sector; 
iv) continuous technical support and 
motivation of health organizations and 
personnel; and v) local capacity-build-
ing, close monitoring and supportive su-
pervision [17–22]. Increasing the use of 
modern FP methods has a wide range of 
potential benefits including: improved 
maternal and child health; enhanced 
empowerment of women by reducing 
the burden of excessive childbearing; 
reduction of poverty; contribution 
to environmental sustainability; and 

significant monetary savings in reduced 
costs of health care, social welfare and 
environmental sustainability [23].

Additional research is needed to fur-
ther elucidate the scale and quality of the 
existing best FP practices identified in 
individual countries of the WHO EMR. 
Countries lagging in achieving MDG 
goals 4A and 5A should invest both in 
scaling-up identified FP best practices, 
as well as adapting to the local context 
practices that have proved successful 
elsewhere in the Region. Priority should 
be given to scaling-up: integration of 
quality and acceptable FP counselling 
and methods into primary and com-
munity health care services; training 
and deployment of a sufficient skilled 
workforce; ensuring FP commodity 
security; and introducing performance 
motivation packages for qualified FP 
service providers.

In conclusion, the results of the study 
enable us to recommend that identified 
best policy and programme practices in 
family planning should: advise planning 
and implementation of FP programmes 
in the Region; and facilitate closer col-
laboration and coordination of efforts 
of stakeholders concerned to increase 
the prevalence of modern contracep-
tive use in order to improve maternal 
and child health in the countries of the 
WHO EMR.
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Family planning: a global handbook for providers (2011 update)

Family planning : a global handbook for providers (2011 update) is an essential resource for health-care professionals 
providing contraceptive methods. The handbook is the successor to The essentials of contraceptive technology, first published 
in 1997 by the Center for Communication Programs at Johns Hopkins Bloomberg School of Public Health. Experts from 
around the world have contributed to the development of the handbook, and many major international organizations 
and professional organizations working in family planning have endorsed and adopted this guidance. It is one of WHO’s 
“Family Planning Cornerstones”, a companion to the Medical eligibility criteria for contraceptive use, the Selected practice 
recommendations for contraceptive use and the Decision-making tool for family planning clients and providers.

This publication is also available in Arabic and French. Further information about this and other WHO publications is 
available at: http://www.who.int/publications/en/
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HIV infection and related risk behaviours among 
female sex workers in greater Cairo, Egypt
I.A. Kabbash,1 I. Abdul-Rahman,2 Y.A. Shehata 3 and A.A-R. Omar 1

ABSTRACT Although illegal in Egypt, prostitution exists. The prevalence of HIV infection among female sex 
workers (FSWs) in Cairo is not precisely known. This cross-sectional study investigated the high-risk behaviour for 
HIV infection and HIV prevalence among FSWs in greater Cairo. A total of 431 FSWs were interviewed about their 
sexual history with paid and unpaid partners, condom use and risky behaviour for HIV infection; all were tested 
for HIV. Use of alcohol and drugs was reported by 39.9% and 49.0% of the women respectively; 37.6% only used 
such substances while with a client. Male condoms were known by 72.6% but their use in the previous month 
was low (32.8%) and only 22.4% had used one with their last client. The main reasons for not using condoms were 
not thinking of it (40.6%) and client refusal (20.5%). All the women tested negative for HIV infection. The high-risk 
behaviour of many FSWs necessitates intervention programmes to reduce their risk of HIV infection.
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العدوى بفريوس اإليدز والسلوكيات ذات الصلة هبا بني البغايا يف القاهرة الكربى، مرص
إبراهيم عيل كباش، إهياب عبد الرمحن، يارس عطا شحاتة، أسامء عبد الرحيم عمر

اخلالصـة: توجد يف مرص ممارسة للبغاء رغم أن القانون حيظره. وال يعرف معدل انتشار العدوى بفريوس اإليدز بدقة بني البغايا يف القاهرة. وتستقيص هذه 
الدراسة السلوك املحفوف بمخاطر عالية للعدوى بفريوس اإليدز ومعدل انتشار فريوس اإليدز بني البغايا يف القاهرة. وقد شملت الدراسة 431 َبِغّيًا، أجرى 
الباحثون معهن مقابالت حول السوابق اجلنسية لدهين مع زبائن لقاء أجر أو بدون أجر، وحول استخدام العازل الذكري والسلوك املحفوف باملخاطر للعدوى 
بفريوس اإليدز، كام أجرى الباحثون هلن كلهن اختبارات لكشف فريوس اإليدز. وأبلغت البغايا عن تعاطي الكحول )39.9%( أو املخدرات )49%( وأن 
37.6% منهن يتعاطني مواد اإلدمان لدى وجود زبائنهن فقط. وكان العازل الذكري معروفًا لدى 72.6% منهن، إال أن معدل استخدامهن له خالل الشهر السابق 

كان منخفضًا )32.8%(، كام أن 22.4% منهن فقط أرشن إىل استخدامه من ِقَبل آخر زبون هلن. وقد كان السبب الرئييس لعدم استخدام العازل الذكري هو عدم 
التفكري به )40.6%(، ورفض الزبون الستخدامه )20.5%(، وكراهية العازل الذكري )19.3%(. وقد كانت مجيع النساء الاليت خضعن لالختبارات سلبيات 
لفريوس اإليدز. ويرى الباحثون أن السلوك املحفوف بمخاطر عالية لدى الكثري من البغايا حيتم إجياد برامج التدخل لتخفيف خماطر العدوى بفريوس اإليدز.

Infection à VIH et comportements à risque associés chez les professionnelles du sexe dans le Grand Caire (Égypte)

RÉSUMÉ Bien qu'illégale en Égypte, la prostitution existe. La prévalence de l'infection à VIH chez les professionnelles 
du sexe au Caire n'est pas connue précisément. La présente étude transversale a étudié les comportements associés 
à un risque important de contracter une infection à VIH et la prévalence de ce virus chez les professionnelles du 
sexe en activité dans le Grand Caire. Au total, 431 professionnelles du sexe ont été interrogées au sujet de leurs 
antécédents en matière de rapports sexuels avec des partenaires rémunérant ou non leurs services, d'utilisation du 
préservatif et de comportements à risque pour l'infection à VIH ; toutes les personnes interrogées ont été soumises 
à un test de dépistage du VIH. Parmi celles-ci, 39,9 % déclaraient consommer de l'alcool et 49,0 % de la drogue ; 
37,6 % en consommaient uniquement avec leurs clients. Les préservatifs masculins étaient connus de 72,6 % d'entre 
elles mais elles étaient peu nombreuses (32,8 %) à en avoir utilisé au cours du mois précédent et seulement 22,4 % en 
avaient utilisé un avec leur dernier client. Les principales raisons de leur absence d'utilisation des préservatifs étaient 
l'oubli (40,6 %) et le refus du client (20,5 %). Toutes les professionnelles du sexe de l'étude ont obtenu des résultats 
négatifs dans le dépistage du VIH. Le comportement à haut risque de nombreuses professionnelles du sexe appelle 
des programmes d'intervention afin de réduire leur risque d'infection à VIH.
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Introduction

Worldwide, commercial sex workers 
are considered one of the most at-risk 
groups, including for HIV infection [1]. 
Sex workers frequently have insufficient 
access to adequate health services, male 
and female condoms and other preven-
tive services [2].

The extent of HIV infection 
among female sex workers (FSWs) in 
Greater Cairo, Egypt, is not precisely 
known due to the fact that few field 
studies have been undertaken and 
therefore a scarcity of data. Conduct-
ing studies among female sex workers 
can be problematic because of the 
stigma related to sex work. That said, 
the prevalence of HIV infection in 
Greater Cairo still appears to be lower 
than that in other industrialized cit-
ies [3]. Worldwide studies estimate 
that nearly 5 million people are being 
infected with HIV every year [4,5] and 
about half of those currently infected 
with HIV are females [5]. Rates of 
HIV infection are higher among those 
involved with sex work than in most 
other populations [2].

The number of FSWs has been 
increasing over the past 2 decades 
mainly for economic reasons [5–7]. 
Many studies indicate that the risk 
of getting infected with HIV is high 
among FSWs and their clients [8]. 
Paid sex remains an important fac-
tor in many of the HIV epidemics in 
western, central and eastern Africa. 
It is estimated that 32% of new HIV 
infections in Ghana, 14% in Kenya 
and 10% in Uganda are linked to 
sex work (HIV infection among sex 
workers, their clients, or their other sex 
partners) [9].

In Egypt, commercial sex is illegal 
but it does exist. This study aimed to 
determine the prevalence of HIV infec-
tion among FSWs in Greater Cairo, 
Egypt, and identify the HIV-related risk 
behaviours among them.

Methods

Setting and subjects
The study was conducted in Greater 
Cairo which includes 3 Governo-
rates: Cairo, Giza and Qualiobia. This 
cosmopolitan area accommodates 
a population of nearly 14 million 
people [10]. Places of gathering of 
FSWs were identified through focus 
groups discussions with FSWs and 
with El-Shehab nongovernmental 
organization (NGO) working with 
FSWs.

The target population was FSWs 
representing different categories as 
identified by 3 focus group discussions 
that were conducted before starting the 
field work. Each focus group included 
6–8 sex workers recruited by El-Shehab 
organization. The focus group discus-
sions identified the different categories 
of FSWs and the main places they gath-
ered. These were: Street FSWs; FSWs at 
bars and night clubs; Dancers; FSWs at 
brothels; FSWs at coffeehouses; FSWs 
at hotels.

The sample size was based on the 
calculation: n = Zα0.95 × [p × (1–p)]/d2, 
where p = prevalence of HIV infection 
among FSWs, estimated to be 0.3% and 
d = expected margin of error (3%). Thus 
the total sample size was estimated at 
234. We increased this number to 431 
FSWs to ensure adequate representa-
tion of all categories.

A list of places where sex workers 
tended to gather was prepared based on 
information gained from focus group 
discussions and the experience of field 
work done by El-Shehab. One place for 
each category was randomly selected (a 
street, night club/bar, hair dresser where 
dancer gather to prepare for work, a 
brothel and a coffee shop). Sex work-
ers at hotels were difficult to access as 
we did not succeed in getting approval 
from hotel authorities to conduct field 
work there, so they had to be omitted 
from in the study.

Data collection and tools
This work was conducted during the 
period from August 2009 to end of April 
2010.

Data were collected by a question-
naire which was adapted from the ques-
tionnaire published by family health 
international [11]. It was translated into 
Arabic and some modifications were 
made to make it suitable for the situa-
tion of sex work in Egypt. Modifications 
were done based on the experience of 
the research team and in consultation 
with experts working previously with 
this group from El-Shehab. The ques-
tionnaire included questions covering 
the following:

•	 Sexual practices of FSWs

•	 HIV-related risk behaviour

•	 Knowledge and practice of FSWs of 
male condoms.
A pilot study was conducted with 

a sample of sex workers who were not 
included in the main study in order to 
test the questionnaire and ensure its 
feasibility for the study.

Data were collected through inter-
view of the participants by 6 trained 
former sex workers who worked with El-
Shehab outreach programme for harm 
reduction for HIV infection among sex 
workers in different regions of greater 
Cairo. The data collectors were directed 
to the locations to collect data from all 
those available at the time of interview. 
The process was repeated and another 
group of locations was randomly cho-
sen and visited until the desired sample 
size was obtained. For each category the 
suitable timing for visiting the place was 
identified to ensure cooperation of the 
study participants and avoid interfering 
with their work needs. A suitable place, 
which offered comfortable conditions 
and confidentiality, was chosen by the 
data collectors to conduct the inter-
view. The rate of refusal by the target 
population was 3%. Financial incentives 
were given to the sex workers who par-
ticipated in the study to compensate for 



EMHJ  •  Vol. 18  No. 9  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

922

the time lost during the interview. This 
incentive helped to minimize the rate 
for refusal.

Blood samples were also taken from 
each participant for HIV testing carried 
out using an ELISA method. The blood 
samples were taken by female workers 
trained in blood sampling who accom-
panied the data collector teams dur-
ing the field work. None of the FSWs 
refused to give a sample.

Analysis
The collected data were organized, 
tabulated and statistically analysed us-
ing SPSS, version 17.

Ethical considerations
Data collection was anonymous. Con-
fidentiality was ensured whereby no 
data were linked to names or specific 
persons. No pressure of any kind was 
used to recruit the study participants. 
The study objectives and contents of 
the questionnaire were explained to 
the participants before starting data 
collection. Witnessed (by the data col-
lectors), informed verbal consent was 
taken before the interview and blood 
sampling. The collected data were only 
used for research purposes according 
to the objectives of the study and for the 
benefit of the participants.

Results

A total of 431 FSWs were included in 
the study. Their mean age was 29.38 
[standard deviation (SD) 9.48] years 
and median age 27 years. Almost 61% 
had attended school with a mean 
duration of 10 years. The majority 
(65.9%) were ever or currently married 
during the study period. Over half of 
the participants (58.7%) first had sex 
in exchange of money or some other 
benefits between the ages of 15 and 25 
years, with a mean age of 22.28 (SD 
6.66) years. The mean duration of work-
ing as a sex worker was 6.32 (SD 6.42) 
years. Monthly income from sex work 

was reported as < US$ 100 by 29.2% 
of the women while 57.5% reported a 
monthly income ranging between US$ 
100 and 500 (Table 1).

Nearly 40% admitted drinking 
alcohol, 7% daily and 32.9% occasion-
ally. Drug use was reported by 49% of 
the women, which was mostly hashish 
(96.2%), and 37.6% of drug use was 
reported to be associated with sexual 
practices, i.e. they used drugs only when 
with a client. Injecting drug use was 
reported by 5.6% in the last year. The 
majority (61%) of the women reported 
freedom to choose clients while 8.1% 
never had this chance. Over one-third 
(35.3%) reported experiencing sexual 
violence , either the threat of violence to 
have sex or violence during sex, which 
was mostly physical as reported by 
73.7%. Abnormal vaginal discharge in 
the last year was reported by 76.1% of 
the women while 15.5% reported suffer-
ing of genital ulcers (Table 2).

Having unpaid sexual partners was 
reported by 59.2% of the women; these 
were husbands (30.6%) or boyfriends 

(21.6%). Of the participants with un-
paid partners, 38.4% reported that their 
partners had a spouse or other sexual 
partners. The number of times to have 
had sex with their unpaid partner in the 
month before data collection was 1–5 
times for 48.6% of the women while 
22.8% reported 10 or more times. Of 
the 255 women with unpaid partners, 
29.4% reported abuse was used for 
sexual relations by the unpaid partner, 
which was mainly physical (74.7%). 
Use of drugs by unpaid partners was 
reported by 70.6% of the women, 10.6% 
of whom injected drugs (Table 3).

Most of studied sex workers (72.6%) 
knew about male condoms. However, 
only 22.4% had used them with the last 
client and 32.8% had used them in the 
past month. Their use was at the sug-
gestion of the sex worker, as reported 
by 51.5% of the women who used a 
condom with their last client, while 
37.1% reported that the client asked for 
condom use. The main reasons for not 
using male condom were not thinking 
about it (40.6%), client refused (20.5%), 

Table 1 Sociodemographic characteristics of the female sex workers (n = 431)

Characteristic Value

Age (years)  

Mean (SD) 29.38 (9.48)

Median 27.00

Attended school  

Yes [No. (%)] 262 (60.8)

Mean (SD) no. of years at school 10.18 (3.24)

Median no. of years at school 10

Married, now or previously [No. (%)] 283 (65.7)

Mean (SD) age at first selling sex (years) 22.28 (6.66)

Duration of sex work (years)  

Range 1–35

Mean (SD) 6.32 (6.42)

Median 4.0

Monthly income (US$) [No. (%)]  

< 100 126 (29.2)

100– 158 (36.6)

200– 90 (20.9)

500+ 45 (10.4)

Unidentified 12 (2.8)

SD = standard deviation.
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do not like it (19.3%) and using another 
contraceptive method (13.5%). Con-
dom use during every a sexual relation 
during last month was reported by only 
7.7% while 67.2% reported never using 
condoms in the previous month (Table 
4).

Condom use with unpaid sexual 
partners was reported by 24.2% of the 
women which was at the recommenda-
tion of the sex worker in 58.8% of cases 
and of the sexual partner in 29.4%. Use 
of condom was “never thought of it” by 
37.7% of the women, while 17.8% had 
no reason, 17.3% did not like condoms 
and for 15.2% the unpaid sexual part-
ner refused. Most sex workers (76.3%) 
reported never using a condom with 

unpaid sexual partners in the last month 
while only 4.0% used one every time 
(Table 5)

The majority of the women identi-
fied pharmacies as the place for con-
dom purchase (74.3%). Almost all the 
women (97.9%) reported never using a 
condom more than once and 90.6% did 
not use lubricants with condoms. Con-
dom tear was experienced by 12.8% of 
the FSWs; the majority of these women 
(61.8%) continued sexual relations with 
a new condom and 29.1% continued 
without a condom. Having sex during 
menses was reported by 29.7% of the 
women; 61.7% of those doing this did so 
without a condom. On the other hand, 
35.1% reported ever using condoms 

while having sex during menstruation.  
Only 7.7% reported practising group 
sex and of these 21.2% reported using 
condoms while having group sex (Ta-
ble 6).

All the FSWs tested negative for 
HIV infection, giving a 0% prevalence 
of HIV infection.

Discussion

Our results show that the behaviours 
of FSWs in Cairo put them at risk of 
HIV infection. These include: alcohol 
intake, drug abuse, physical violence, 
inadequate use of protective measures, 
questionable self-efficacy in using con-
doms, and having sex during menstrua-
tion.

Although alcohol intake among 
Egyptians is extremely low (less than 
0.2% of males, and less than 0.01% of 
females) [12], alcohol intake was preva-
lent among FSWs in this study; nearly 
40% reported drinking alcohol. At the 
same time, drug use was reported by 
nearly a half of the FSWs, most com-
monly smoking hashish (cannabis), 
which parallels the fact that hashish is 
the most commonly abused drug in 
Egypt [13]. Injecting drugs was rela-
tively low (5.6%). This is comparable to 
findings of a study in London showing 
drug injection to be 13% among FSWs 
[14]. Most of these FSWs had com-
mercial and non-commercial (unpaid) 
partners and some of these unpaid part-
ners abused drugs by injection [14,15]. 
Nearly 60% of FSWs in our study were 
having sex with unpaid partners 70.6% 
of whom abused drugs and 10.6% were 
injecting drugs. This exposes FSWs to 
an additional HIV-risk, as drug intoxica-
tion alters the users’ mental status and 
judgement, which, in turn, can increase 
the likelihood that they will engage in 
high-risk sexual behaviours.

Violence against FSWs is wide-
spread and it is committed by clients, 
controllers, managers of sex work es-
tablishments and intimate partners [2]. 

Table 2 Distribution of sex workers in relation to some risky behaviour

Variable No. (n = 431) %

Alcohol intake in the last month   

Daily 30 7.0

At least once weekly 70 16.2

2–3 times monthly 72 16.7

None 259 60.1

Drug use

Used drugsa 211 49.0

Injecting drugs in the last year 24 5.6

Use of drugs associated with sex 162 37.6

Freedom to choose clients   

Always 263 61.0

Most of the time 50 11.6

Sometimes 52 12.1

Rarely 31 7.2

Never 35 8.1

Experienced sexual violenceb   

Many times 26 6.0

Sometimes 28 6.5

Few times 98 22.7

Never 279 64.7

Type of violence (n = 152)   

Physical 112 73.7

Verbal 7 4.6

Both 33 21.7

Sexual health issues in the past 12 months

Unusual vaginal discharge 328 76.1

Genital ulcers 67 15.5
a96.2% of reported drug use was cannabis. 
bEither the threat of violence to have sex or violence during sex.
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The same finding was obtained in our 
study where more than one-third of 
the studied sex workers reported hav-
ing sex under the threat of abuse or 
abusive sex, which was mostly physical. 
Violence is associated with unpro-
tected sex and increases the risk of HIV 
infection due to vaginal trauma and 
lacerations resulting from the use of 
force [2,15–18].

Sexually transmitted infections 
(STIs) are common among FSWs as 
shown by different studies [19–21]. 
However, the prevalence of such infec-
tions differs from one study to another 
based on the circumstances of sex work 
organization and whether it is legal 
or illegal [14,15]. In the present study 
abnormal vaginal discharge suggestive 
of STIs was reported by the majority 

of the FSWs as well as genital ulcers, 
at a lower prevalence. Individuals who 
are infected with STIs are 5–10 times 
more likely than uninfected individuals 
to acquire or to transmit HIV through 
sexual contact. The breaking of the 
genital tract lining creates a portal of 
entry for HIV, and HIV infected indi-
viduals with other STIs are more likely 
to shed HIV in their genital secretions 
[19].

Condoms are one of the most ef-
fective methods to prevent sexual 
transmission of HIV infection and other 
STIs. They should be readily available 
for sex workers and their clients [2]. 
Studies among FSWs show different 
rates of condom use in different coun-
tries. Condoms were always used by 
93.4% of FSWs in Santiago, Chile [22], 

44% in Calcutta, India [1] and 98% in 
London, UK [14]. Many reasons were 
given for not using a male condom in-
cluding never having thought of it, client 
refusal, dislike of condoms and using an-
other contraceptive method. Condom 
use among the women in our study 
was relatively lower with their unpaid 
partners. FSWs did not perceive the risk 
of HIV infection from their intimate 
unpaid partners in spite of our finding 
that these partners usually abused drugs 
and had other sexual partners. The same 
finding of low condom use with unpaid 
partners has been documented in other 
similar studies. [14,20,23]. Among a 
minority of the sex workers in our study 
reporting use of a condom with the 
last client, self-efficacy of condom use 
was questionable among those who 
experienced condom tear as almost 

Table 3 Distribution of sex workers by sexual practices with unpaid partners

Variable No. %

Unpaid sexual partners during last 6 months (n = 431)   

Husband 132 30.6

Boyfriend 93 21.6

Multiple boyfriends 28 6.5

Girlfriend 2 0.5

None 176 40.8

Unpaid partner has another sexual partner (spouse or other) (n = 255) 98 38.4

Average daily number of sexual relations last month with unpaid partner (n = 255)   

0 12 4.7

1– 124 48.6

5– 61 23.9

10– 31 12.2

> 15 27 10.6

Experienced sexual violence a (n = 255)   

Many times 17 6.7

Sometimes 20 7.8

Few times 38 14.9

Never 180 70.6

Type of violence (n = 75)   

Physical 56 74.7

Verbal 3 4.0

Both 16 21.3

Unpaid partner’s drug use

Uses drugs (n = 255) 180 70.6

Injects drugs (n = 180) 19 10.6
aEither the threat of violence to have sex or violence during sex.
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Table 4 Distribution of sex workers in relation to their experience with male condom during sex with clients

Variable No. %

Ever heard about male condom (n = 431) 313 72.6

Use of condoms with clients

Used a condom in the past month (n = 313) 102 32.6

Used a condom with last client (n = 313) 70 22.4

Person recommending male condom use (n = 70)   

Sex worker 36 51.5

Client 26 37.1

Both 8 11.4

Reasons for not using male condom (n = 243)a   

Unavailable 11 4.5

It is expensive 2 0.8

Client refusal 50 20.5

Don’t like it 47 19.3

Using other contraceptive methods 33 13.5

Not necessary to use it 11 4.5

Never thought of it 99 40.6

Don’t know 13 5.3

Other reasons 31 12.7

Frequency of male condom use in the last month with clients (n = 311)   

Every time 24 7.7

Almost all the time 28 9.0

Sometimes 50 16.1
Never 209 67.2

aNot mutually exclusive.

Table 5 Distribution of sex workers in relation to their experience with male condom during sex with unpaid sexual partners

Variable No. %

Ever used a condom with unpaid sexual partner (n = 252) 61 24.2

Used a condom during the last sexual act with unpaid sexual partner (n = 253) 34 13.4

Person recommending condom use (n = 34)   

Sex worker 20 58.8

Sexual partner 10 29.4

Both 4 11.8

Reason for not using condom (n = 191)a   

Condom unavailable 2 1.0

Expensive 0 0.0

Partner refused 29 15.2

Don’t like it 33 17.3

Using other contraceptive methods 23 12.0

Not necessary to use it 9 4.7

Did not consider using it 72 37.7

Don’t know 34 17.8

Other reasons 24 12.6

Frequency of male condom use during last month ith unpaid sexual 
partner (n = 253)   

Every time 10 4.0

Almost all the time 16 6.3

Sometimes 34 13.4
Never 193 76.3

aNot mutually exclusive.
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of condom use, may be explained by 
the low prevalence of HIV infection 
in FSWs’ communities and clients. In 
a study in India, which covered differ-
ent districts, the prevalence of HIV 
infection showed a large inter-district 
variation ranging from 2% to 38% 
which correlated with the prevalence 
of infection among clients in the differ-
ent districts [15].

The zero prevalence of HIV infec-
tion among our participants indicates 
a low prevalence of HIV infection in 
spite of the observed risky behaviours 
for infection. This indicates that the 
potential HIV epidemic may be in the 
first stages among this most at-risk 
population and it could be a golden 
opportunity for intervention pro-
grammes to be implemented to limit 
its spread among sex workers and their 
clients.

Limitations of the study
There are two noteworthy limitations 
regarding the present study. The first 
concerns the nature of this research; 
this study focused on a very sensitive 
subject, with much stigma attached to it, 
which has not previously been studied 
in Egypt. Clearly, this represents a chal-
lenging task for research. As such, the 
research was limited in scope and aimed 
mainly to generate knowledge for fur-
ther research. The second limitation 
has to do with the generalizability of the 
findings beyond the cases studied. Give 
the very specific group of participants 
the extent to which the results can be 
generalized to a wider population is 
limited.

Conclusion

FSWs in Greater Cairo are exposed 
to different factors that put them at 
high risk of HIV infection. These 
factors include: alcohol intake, drug 
abuse, physical violence, inadequate 
use of protective measures, question-
able self-efficacy in using condoms, 

Table 6 Distribution of studied female sex workers in relation to their knowledge 
about male condoms

Variable No. %

Places where condoms can be obtained (n = 424)   

Pharmacies 315 74.3

Supermarkets 1 0.2

Clinics 4 0.9

Hospitals 14 3.3

Bars/hotels 3 0.7

From a friend 15 3.5

Nongovernmental organizations 23 5.4

Don’t know 100 23.6

Have used a condom more than once (n = 429)   

Yes 9 2.1

No 420 97.9

Have used a lubricant with condoms (n = 427)   

Yes 40 9.4

No 387 90.6

Have experienced condom tear (n = 429)   

Yes 55 12.8

No 374 87.2

Response to condom tear (n = 55)   

Stopped sexual act 5 9.1

Continued after using a new condom 34 61.8

Continued without condom 16 29.1

Had sex during menses (n = 431)   

Yes 128 29.7

No 303 70.3

Used condom for sex during menses (n = 128)   

Yes 45 35.1

No 79 61.7

No answer 4 3.1

Group sex a

Have had group sex (n = 431) 33 7.7

Used condom during group sex (n = 33) 7 21.2
aHaving sex with more than 1 partner at the same time.

one-third continued sexual relations 
without a new condom. Similar findings 
were reported in a study conducted in 
Singapore [21].

An additional risk factor for HIV 
infection, as shown by a study on 
FSWs in Thailand, is having sex during 
menses [24]. With the shedding of 
the uterine mucosal lining, numerous 
blood vessels are open to receive the 
virus if the male partner is infected 
with HIV [24]. Sex during menses was 

reported by almost one-third of the 
FSWs in our study and almost two-
thirds of them did so without using 
condoms.

The prevalence of HIV infection 
among FSWs in Greater Cairo was 
0%. A similar finding was found among 
FSWs in Santiago, Chile, which was 
attributed to high compliance of con-
dom use among them [22]. In our 
study, however, this low prevalence 
of HIV infection, despite a low rate 
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and an additional risk of having sex 
during menstruation. These risk fac-
tors urgently require more focused 
HIV-related health research, and 
highly specific long-term intervention 
programmes.

Acknowledgements

The authors express their thanks and 
appreciation to Dr Mervat El-Gue-
neidy, Professor of Neuropsychiatric 
Nursing at the University of Alexandria 

References

1. Sarkar K et al. Epidemiology of HIV infection among brothel-
based sex workers in Kolkata, India. Journal of Health, Popula-
tion, and Nutrition, 2005, 23:231–235. 

2. UNAIDS guidance note on HIV and sex work. Geneva, Joint 
United Nations Programme on AIDS (UNAIDS), 2009–2012.

3. AIDS epidemic update, 2009. Geneva, Joint United Nations 
Programme on HIV/AIDS (UNAIDS) and World Health Or-
ganization, 2009.

4. Abu-Raddad L et al. Characterizing the HIV/AIDS epidemic in 
the Middle East and North Africa: time for strategic action. Wash-
ington DC, World Bank, 2010 (http://www-wds.worldbank.
org/external/default/WDSContentServer/WDSP/IB/2010/
06/04/000333038_20100604011533/Rendered/PDF/5488
90PUB0EPI11C10Dislosed061312010.pdf, accessed 12 August 
2012).

5. AIDS epidemic update 2005. Geneva, Joint United Nations 
Programme on HIV/AIDS and World Health Organization, 
2005.

6. Buckingham RW, Webb N. Condom use among the female sex 
worker population in Thailand. International Journal of STD & 
AIDS, 2004, 15:210–211. 

7. 100% Condom Use Programme in entertainment establishments. 
Manila, World Health Organization Regional Office for the 
Western Pacific, 2000.

8. Wolffers I, van Beelen N, Brussa L. Violence, repression and 
other health threats. Sex workers at risk. Research for sex work, 
2001, 4:1–32 

9. UNAIDS Report on the global AIDS epidemic 2010. Geneva, 
Joint United Nations Program on HIV/AIDS (UNAIDS), 2010.

10. Rohaa SM, Hafez Y. Monitoring urbanization growth in Cairo 
City. Journal of Engineering and Applied Sciences, 2002, 49:667–
679. 

11. Amon J et al. Behavioral surveillance surveys: Guideline for re-
peated behavioral surveys in populations at risk for HIV. Durham, 
NC, Family Health International, 2000:210–230. 

12. World Health Organization. WHO global status report on 
alcohol 2004. Eastern Mediterranean for Region. Country 
profiles: Egypt (http://www.who.int/substance_abuse/publi-
cations/en/egypt.pdf, accessed 10 July 2012). 

13. Illicit drug market in Greater Cairo. Cairo, United Nations Office 
for Drug Control and Crime Prevention, Regional Office for the 

Middle East and North Africa, 2001 (Technical report on drugs 
and crime in North Africa and the Middle East).

14. Ward HD et al. Prostitution and risk of HIV: female prostitutes 
in London. British medical journal, 1993, 307:356–358.

15. Ramesh BM et al. Determination of HIV prevalence among 
female sex workers in four south Indian states analysis of 
cross-sectional surveys in twenty-three districts. AIDS (London, 
England), 2008, 22(Suppl. 5):S35–S44. 

16. Mahfoud Z et al. HIV/AIDS among female sex workers, inject-
ing drug users and men who have sex with men in Lebanon: re-
sults of the first biobehavioral surveys. AIDS (London, England), 
2010, 24(Suppl. 2):S45–S54. 

17. Shannon K, Csete J. Violence, condom negotiation, and HIV/
STI risk among sex workers. Journal of the American Medical As-
sociation, 2010, 304(5):573–574. 

18. Renzaho A, Pallotta-Chiarolli M. Commercial sex work, surviv-
al sex, sexual violence and HIV/AIDS prevention in Arumeru 
District, Arusha Region of Tanzania. Open Tropical Medicine 
Journal, 2009, 2:27–38.

19. Da Ros CT, da Silva Schmitt C. Global epidemiology of sexu-
ally transmitted diseases. Asian Journal of Andrology, 2008, 
10:110–114.

20. Barrientos JE et al. Prevalencia del VIH, conocimientos sobre el 
SIDA, y uso del condón en trabajadoras sexuales de Santiago, 
Chile [HIV prevalence, AIDS knowledge, and condom use 
among female sex workers in Santiago, Chile]. Cadernos de 
saúde pública, 2007, 23:1777–1784. 

21. Vall-Mayans M et al. Sexually transmitted Chlamydia trachoma-
tis, Neisseria gonorrhoeae, and HIV-1 infections in two at-risk 
populations in Barcelona: female street prostitutes and STI 
clinic attendees. International Journal of Infectious Diseases, 
2007, 11:115–122. 

22. Bruckova M et al. Short report: HIV infection among com-
mercial sex workers and injecting drug users in the Czech 
Republic. American Journal of Tropical Medicine and Hygiene, 
2006, 75:1017–1020. 

23. Wee S et al. Determinants of inconsistent condom use with 
female sex workers among men attending the STD clinic in 
Singapore. Sexually Transmitted Infections, 2004, 80:310–314. 

24. Kilmarx PH et al. HIV-1 seroconversion in a prospective study 
of female sex workers in northern Thailand. AIDS (London, 
England), 1998, 12:1889–1898. 

for her help. We thank all the women 
who participated in our study and 
those who helped by referring us to 
others. We also thank El-Shehab or-
ganization for its help in conducting 
this study.



EMHJ  •  Vol. 18  No. 9  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

928

Tehran dentists’ self-reported knowledge and 
attitudes towards HIV/AIDS and observed 
willingness to treat simulated HIV-positive patients
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Sarab 5 and H. Rakhshan 5 

ABSTRACT Dentists’ self-reported attitudes towards patients with HIV/AIDS might not reflect their actual 
behaviour. In this study 2 observers posed as HIV-positive patients and directly evaluated the behaviour of 300 
dentists in Tehran, Islamic Republic of Iran. Two months later another observer interviewed the same dentists at 
their offices regarding AIDS-related knowledge and self-reported attitudes. Only 14.9% of dentists agreed to treat 
the simulated HIV-positive patients, 78.5% referred and 6.6% rejected them. Older age, longer work experience, 
graduation from a non-Iranian university and not having additional degrees were significantly related to adverse 
behaviours. Mean scores were 8.3 (SD 9.7) (out of 18) for knowledge and 17.5 (SD 7.1) (out of 39) for attitude. 
There were no significant correlations between dentists’ knowledge and attitude or between knowledge and 
behaviour, but there was a weak positive correlation between self-reported attitude and observed behaviour
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املعارف واملواقف التي يبلغ عنها أطباء األسنان عن أنفسهم حول اإليدز والعدوى بفريوسه يف طهران، والرتحيب امللحوظ 
بمعاجلة حاالت حماكية ملرىض إجيابيني لفريوس اإليدز

هبنام خرسواين فرد، وحيد رخشان، حممود قاسمي، عاطفه باكدل، شيام برادران اقبال، رضا شيخ اإلسالمي، تامجاه داداهلي ساراب، محيد رخشان

اخلالصـة: قد ال تتامشى البالغات التي يقدمها أطباء األسنان عن أنفسهم حول مواقفهم من مرىض اإليدز والعدوى بفريوسه مع سلوكياهتم الفعلية. ويف 
هذه الدراسة تم عرض مراقبني اثنني عىل أهنام إجيابيان لفريوس اإليدز، مع تقييم مبارش لسلوك 300 طبيب أسنان يف طهران، مجهورية إيران اإلسالمية. 
وبعد ميض شهرين أجرى مراقب ثالث مقابلة أخرى لألطباء ذاهتم يف عياداهتم حول معارفهم ومواقفهم التي يبلغون عنها بأنفسهم عن اإليدز والعدوى 
منهم   %78.5 قام  ثم  اإليدز،  لفريوس  اإلجيابية  حياكون  الذين  املرىض  معاجلة  عىل  وافقوا  قد  األسنان  أطباء  من   %14.9 أن  للباحثني  واتضح  بفريوسه. 
بتحويلهم ورفض 6.6% منهم معاجلتهم. أما العوامل التي ترتبط ارتباطًا ُيْعَتد به بالسلوكيات الضائرة فهي التقدم بالعمر، واخلربة العملية لفرتة أطول، 
والتخرج من جامعة غري إيرانية، وعدم اكتساب شهادات إضافية. وقد بلغ احلََرز الوسطي 8.3 )انحراف معياري 9.7( )من جممل 18( للمعارف، وقد بلغ 
احلَرَز الوسطي بالنسبة للمواقف 17.5 )انحراف معياري 7.1( )من جممل 39(، ومل  ُتشاهد تراُبطات ُيْعَتدُّ هبا بني معارف ومواقف أطباء األسنان، وال بني 

معارفهم وسلوكهم، باستثناء الرتابط اإلجيايب الضعيف الذي شوهد بني اإلبالغ الذايت عن املواقف وبني السلوك امللحوظ باملراقبة.

Connaissances et attitudes autodéclarées des dentistes à Téhéran par rapport au VIH/sida et disposition 
observée à soigner les patients se présentant comme positifs pour le VIH

RÉSUMÉ Il est possible que l'attitude autodéclarée des dentistes vis-à-vis des patients atteints du VIH/sida ne 
corresponde pas à leur comportement en situation réelle. Dans le cadre de cette étude, deux observateurs se sont 
fait passer pour des patients séropositifs pour le VIH et ont directement évalué le comportement de 300 dentistes 
de Téhéran (République islamique d'Iran). Deux mois plus tard, un autre observateur a interrogé les mêmes 
dentistes dans leur cabinet au sujet de leurs connaissances et de leur attitude autodéclarées à propos du sida. Seuls 
14,9 % des dentistes ont consenti à traiter les patients ayant déclaré une séropositivité fictive, 78,5 % les ont orientés 
vers d'autres confrères et 6,6 % ont refusé de les soigner. Un âge plus avancé, une expérience professionnelle plus 
longue, des études suivies dans une université non iranienne et le fait de ne pas avoir de diplômes supplémentaires 
étaient des facteurs significativement associés à des comportements de refus. Les scores moyens étaient de 8,3 (E.T. 
9,7) (sur 18) pour les connaissances et de 17,5 (E.T. 7,1) (sur 39) pour l'attitude. Aucune corrélation significative n'a 
été observée entre les connaissances et les attitudes des dentistes ni entre les connaissances et le comportement, 
mais une faible corrélation positive a été retrouvée entre l'attitude autodéclarée et le comportement observé.
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Introduction

Dental professionals are at a high risk for 
cross-infection with HIV [1] and may 
therefore avoid treating HIV-positive 
dental patients [2]. This has serious pub-
lic health consequences. For instance, in 
60% to 70% of HIV-positive individuals 
oral symptoms of HIV infection are the 
first signs of the syndrome appearing 
and these can be used as appropriate 
diagnostic criteria in the detection of 
AIDS [3]. Additionally, healthy asymp-
tomatic HIV-positive dental patients 
may conceal their condition in order 
to receive appropriate treatment, which 
may have serious consequences such as 
increased risk of cross-contamination 
[4].

The attitudes of medical health 
professionals towards treating patients 
living with HIV/AIDS seem to have 
changed over time and there appear 
to be a wide range of attitudes across 
different cultures [5–20]. There is also 
evidence that legal measures alone can-
not change health professionals’ atti-
tudes towards HIV patients. Improved 
awareness of dentistry personnel with 
respect to HIV carriers and the likeli-
hood of infection might play a positive 
role in improving dentists’ attitude and 
confidence towards treating patients 
with HIV [5,15]. However, previous 
studies worldwide of dentists’ attitudes 
towards treating HIV/AIDS-positive 
patients were based only on dentists’ 
or patients’ declarations, which might 
not necessarily be in line with clini-
cians' actual behaviours, and no studies 
have directly evaluated actual behav-
iours/reactions (practices) of dentists 
during visits by HIV/AIDS-positive 
patients. Furthermore, no similar stud-
ies have been performed on a sample 
of Tehran dentists. We aimed to evalu-
ate Tehran dentists’ practices directly 
using simulated patients [21] and then 
assess their AIDS-related knowledge 
and their declared attitudes towards 
treating AIDS patients in face-to-face 
interviews. This was the first study of 

its kind and it was hoped that the infor-
mation would be of value for alerting 
the authorities to allocate educational 
or infection control resources more 
effectively and to avoid discrimination 
against HIV patients.

Methods

This was a prospective, cross-sectional 
study carried out during 2008–09.

Sample
To obtain a test power of 0.85, and 
based on a pilot study, an estimated 
300 dentists were required to partici-
pate. A list of all dentists in Tehran was 
obtained from the Iranian Medical 
Council. Using simple random sam-
pling from the alphabetic list of about 
6100 Tehran dentists, and to allow 
for dropouts, a total of 411 dentists 
were randomly selected and visited. 
The final analysis was based on the 300 
dentists (230 general practitioners and 
70 specialists) who participated in both 
phases of the study. 

Data collection
Observed behaviour with simulated 
patients
Two female dental students aged 22 
and 23 years old were recruited as ob-
servers/simulated patients. An appoint-
ment for an oral examination session 
was made at each selected dentist by 
visiting or calling the dentist’s office 
(each observer evaluated half the se-
lected number of dentists). In the first 
session, just before the oral examination 
and/or when the patient’s profile was 
being recorded, the observer claimed to 
the dentist or the assistant, both orally 
and in written form, to be bloodborne 
HIV-positive. The observer also en-
sured that the dentist was fully aware 
of the condition by telling him/her 
directly as well before any examina-
tions. None of the clinicians suspected 
the observers were healthy researchers. 
The dentist’s reaction was documented 

and the behaviour was classified as: 
accepting (accepted the patient and 
scheduled the next session) or non-
accepting (refused to admit the patient 
but referred to a specialist centre or 
rejected the patient without referring to 
other colleagues).

Thirty dentists were randomly se-
lected to be assessed again, in terms of 
their reactions toward AIDS patients, 
by another observer about 1 month 
later. The reliability of dentists’ behav-
iours was determined as 89% (Cohen κ 
= 0.89, P = 0.001).

Interviews using knowledge and atti-
tude questionnaires
After 2 months, a third observer called 
and visited the same dentists and asked 
to interview them face-to-face about 
their knowledge and attitudes using 
a structured questionnaire. The ques-
tionnaire was specially designed for this 
study by a panel of experts.  The follow-
ing items were documented: demo-
graphic data (age, sex); office location, 
based on income status categorized by 
Tehran municipality (Tehran south, 
west and east districts versus central 
and north district); office type (private 
office or general clinic with different de-
partments); work experience; degrees 
obtained (Masters degree, degrees 
other than in the field of dentistry); 
country of graduation (Iranian versus 
foreign university); work experience; 
university staff member; continuing 
education courses (number of courses 
attended and time elapsed since last 
course).

The knowledge section of the 
questionnaire included 18 questions 
regarding diagnostic criteria and man-
agement of patients with HIV/AIDS 
(scored 1 or 0) [22–24]. The questions 
included the signs and symptoms of 
AIDS in dental patients, diagnosis of 
HIV and the latent period, methods of 
transmission, procedures for steriliza-
tion and avoidance of transmission, etc. 
The scores were stratified into 3 groups 
by a panel consisting of 8 specialists in 



EMHJ  •  Vol. 18  No. 9  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

930

dentistry and a statistician: good knowl-
edge (score 15–18); average knowl-
edge (score 10–15); poor knowledge 
(score < 10).

The attitudes section of the ques-
tionnaire included 13 questions with 4 
Likert-scale answers which represented 
the extent of dentists’ willingness to 
participate in treating AIDS patients 
(scored from 3 to 0, i.e. certainly dis-
agree, disagree, agree, certainly agree). 
The questions covered society’s respect 
for and beliefs about AIDS patients, 
their own and other dentists’ willing-
ness and duty to treat AID patients, 
concerns about treating such patients, 
costs of treatment, etc. Attitudes were 
categorized into 3 groups: negative at-
titude (score < 20); average attitude 
(score 20–30); positive attitude (score 
30–39).

Ethical considerations
The study was given ethical approval 
by the Research Committee of the 
Islamic Azad University, as well as the 
Medical Council of Iran. No personal 
identification or occupational data 
(i.e. names, phone numbers, exact ad-
dresses and license numbers) were 
collected. Each questionnaire included 
a consent form, in which the first phase 
(direct observation) was described to 
the dentists and they were assured that 
their personal information had not 
been collected.

Statistical analysis
Descriptive statistics were calculated. 
In the behaviour section, dentists were 
classified into accepting or non-
accepting groups. In the knowledge and 
attitude sections, the good and average 
groups were merged. The frequency 
distribution of each potentially corre-
lating factor was calculated across the 
sample, then in order to dichotomize 
quantitative variables (e.g. dentist’s age) 
to binominal ones, the distribution of 
each quantitative factor was divided 
into groups of greater and smaller than 
the rounded mean value of that factor. 

Odds ratios (OR) and 95% confidence 
intervals (CI) were calculated. Cor-
relations between the variables and 
behaviour, knowledge and attitude 
were assessed using the chi-squared 
test. Spearman correlations (rho) were 
done using ranked scores for knowledge 
(good =2, average/poor = 1) and for 
attitudes (positive/average = 2, negative 
= 1). The level of significance was set at 
0.05. 

Results

Background characteristics
Of the 411 dentists visited a total of 
111 were unavailable or refused to par-
ticipate in the second phase leaving 300 
dentists for the analysis. 

The mean age of the dentists was 
46.5 (SD 19.1) years (range 27–64 
years) and 71.0% of them were males; 
86.3% worked in private offices, 68.3% 
worked in the centre or north of the 
city. Their mean work experience was 
14.7 (SD 21.8) years (range 1–31); 
7.0% had university teaching experi-
ence, 80.0% had graduated from Iranian 
universities, and 4.3% had other degrees 
as well as dentistry qualifications. The 
average years since the last continuing 
education course was 1.9 (SD 1.5) years 
(range 0–3). 

Observed behaviour
Of the 300 dentists visited, 44 (14.7%) 
accepted the simulated HIV-positive 
patient for treatment, while 256 (85.3%, 
95% CI: 80.9%–88.9%) refused. Of the 
non-accepting dentists, 236 (78.6%) 
referred the patient elsewhere for treat-
ment, while 20 (6.7%) refused even to 
refer. Age, work experience, the coun-
try of graduation (Islamic Republic of 
Iran versus abroad) and having other 
degrees were significantly related to 
the dentists’ practice (Table 1). Older 
dentists were significantly more unwill-
ing to treat AIDS patients (OR = 3.12, 
95% CI: 1.08–10.0), and those who 
had studied at foreign universities were 

also less willing, which was borderl-
ine significant (OR = 2.8, 95% CI: 
0.96–8.16). In contrast, dentists with < 
10 years work experience (OR = 4.96, 
95% CI: 2.30–10.7) and dentists with 
additional degrees other than dentistry 
(OR = 3.97, 95% CI: 1.24–12.8) were 
significantly more likely to agree to 
treat AIDS patients. Participants with 
experience of teaching at universities 
were also more willing, but not sig-
nificantly so, to treat the simulated pa-
tients (OR = 2.54, 95% CI: 0.93–6.94) 
(Table 1).

Self-reported knowledge
In the knowledge section, 160 (53.3%) 
of the 300 dental professionals who 
agreed to be interviewed scored poor 
(95% CI: 47.7%–58.9%), 72 (24%) 
average and 68 (22.7%) good. The 
mean knowledge score was 8.3 (SD 
9.7) (range 0–17), out of a maximum 
score of 18. In the attitude section, 125 
(41.7%) of participants scored negative 
(95% CI: 36.2%–47.3%), 174 (58%) 
average and only 18 (0.6%) positive. 

Dentists’ knowledge was significant-
ly associated with the time since the last 
continuing education course (Table 
1). Dentists not admitted to continu-
ing education courses during the last 2 
years were slightly but not significantly 
more likely to score better in knowl-
edge (OR = 1.68, 95% CI = 0.93–3.02). 
Faculty members were 2.4 times more 
likely to show better knowledge statuses 
but this was not statistically significant 
(OR = 2.43, 95% CI: 0.95–6.20) (P = 
0.06) (Table 1).

Self-reported attitudes
The mean attitude score was 17.5 (SD 
7.1) (range 5–33) out of 33. Dentists 
with good attitudes were significantly 
more likely to have graduated from an 
Iranian university than abroad (OR = 
3.33, 95% CI: 1.84–6.01) (Table 1). 
Faculty members were more likely to 
show good attitudes (OR = 2.41, 95% 
CI: 0.86–6.78), although this was not 
statistically significant. Those with work 
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experience < 10 years were 6.8 times 
more likely to admit AIDS patients (OR 
= 6.77, 95% CI: 2.33–19.7). Dentists 
working in north and central Tehran 
districts had a tendency towards bet-
ter attitudes (OR = 1.50, 95% CI = 
0.92–2.45).

Correlations between 
knowledge, attitude and 
practice
The Spearman correlation coefficient 
did not indicate any significant cor-
relations between dentists’ knowledge 
and attitude (rho = 0.102, P = 0.077) or 
between knowledge and behaviour (rho 
= 0.008, P = 0.367). However, a signifi-
cant (but weak) positive correlation was 
found between attitude and observed 
behaviour (rho = 0.379, P = 0.02).

Discussion

In the present study, a great number 
of dentists in Tehran failed to score 
appropriately in knowledge, attitude 
and practices toward patients with 
HIV. Dentists’ age, work experience, 
their country of graduation, and having 
degrees other than dental degrees sig-
nificantly correlated with their observed 
practice in accepting or refusing to treat 
simulated patients. 

Our results of direct observations 
showing that 14.9% of dentists agreed 
to treat the simulate patients were very 
different from the results of Hazelkorn, 
who reported a 99% rate of acceptance 
to treat homosexual dental patients in 
1989 in the United States [21]. How-
ever, that study only assessed dentists’ 
behaviours when facing a dental pa-
tient with a higher risk of having AIDS, 
not an HIV-positive patient. Besides, 
the extent of the AIDS epidemic and 
the negative attitudes towards it may 
have been different in that time and 
locality.

Our results  concerning den-
tists’ knowledge about HIV/AIDS 
were generally poorer than in other 

published studies [5,8–10]. The differ-
ence in subjects’ knowledge in various 
investigations worldwide might be at-
tributed to the effect of education via 
the media (e.g. television, radio), which 
vary across countries, and the younger 
ages evaluated in those studies. The 
literature indicates that younger den-
tists’ attitudes and knowledge might be 
better [6,9,13]. However, comparison 
between the results from other settings 
is difficult as the studies have not used 
uniform methods/questionnaires 
to evaluate participants’ attitudes or 
knowledge. The attitudes of medical 
health professionals (dentists, physi-
cians and other health care staff) to-
wards treatment of AIDS patients seem 
to have changed over time and there 
might be cultural differences in atti-
tudes too. The findings in the literature 
vary widely, ranging from positive at-
titudes or appropriate knowledge—in 
Japan, 1997 [5], Mexico, 1998 [6], UK, 
2005 [7], Nigeria, 2009 [8], Islamic 
Republic of Iran, 2009 [9] and Turkey, 
2010 [10]—to relatively negative at-
titudes or poor knowledge observed in 
populations selected from USA, 1989 
to 2006 [11–15], Japan, 2006 [16], 
Islamic Republic of Iran, 2006 [17], 
Nigeria, 2007 [18], UK, 2008 [19], and 
the Netherlands, 2008 [20]. 

Even allowing for difference in the 
questionnaires and methods, the rate 
of positive attitudes towards delivering 
oral health services to AIDS patients 
in the present study was consider-
ably lower than in many other studies 
[5–7,9–11,16,17], similar to certain 
studies [7,16] and greater than the 
remainder [6,15,17]. This might be 
due to a combination of factors includ-
ing sample differences such as mean 
ages, population sizes of the cities in 
which the studies were conducted (e.g. 
Tehran versus Shiraz [17] versus Mex-
ico city [6]), differences in the level of 
education (e.g. dentists [6,7,17], dental 
students [10,14], dental residents [12], 
medical students [10,14] or dental fac-
ulty [13]), cultural differences among 

different countries (e.g. attitudes to-
wards having sexual relationships with 
various partners in different cultures), 
frequency of AIDS-related education 
via the media [5] (e.g. in the Islamic 
Republic of Iran versus in Japan with 
a 94% rate of AIDS-oriented educa-
tion via television) and the year of the 
study (e.g. in the early years of AIDS 
epidemic [21] versus 2008–09 in the 
present study). There were also meth-
odological differences between these 
studies, which used mass surveys such 
as interviewing with mail or during 
conferences [7], interviews at dental 
offices (the present study) and direct 
observations [21].

A negative correlation was found 
between dentist’s age and his/her 
observed reaction to an HIV-positive 
patient. However, data derived from 
the questionnaires failed to reveal any 
significant correlation between age 
and dentists' knowledge and attitudes. 
Therefore, in spite of their self-reported 
attitudes and knowledge, which were 
not significantly different from younger 
dentists, older dentists might be less 
financially interested in difficult cases, 
have higher workloads or be more 
disinclined to perform standard and 
appropriate infection control proto-
cols. Other questionnaire-based stud-
ies agree with this finding, showing 
non-significant effects of dentists’ age 
and work experience [8,13,14,17] and 
a significant effect of dentists’ sex on 
self-reported attitude [8,12,13,25]; 
however, there are some controversies 
over the effect of age [7,10] and sex 
[13,14]. The same reasoning might ac-
count for the lower tendency of more 
experienced dentists (who might have 
busier offices and/or be older) to treat 
HIV-positive patients. Possession of 
degrees other than dentistry was asso-
ciated with more favourable behaviour 
among clinicians. Further studies are 
needed to understand more about the 
reasons for this. In the present study, 
unlike the age factor, the country of 
graduation (Islamic Republic of Iran 
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or abroad) significantly affected cli-
nicians’ practices, both self-reported 
and observed. However, despite their 
poorer behaviour and attitudes, den-
tists who studied abroad had appro-
priate knowledge comparable to the 
homeland-graduated dentists. Hence, 
their poorer attitude and behaviour 
scores might be rooted in differences 
in the prevalence of AIDS in certain 
countries (e.g. Philippines or Russia) 
which might foster greater concern 
about treating HIV patients among 
dentists graduated from those coun-
tries.

In contrast to research conducted in 
Japan [5], we found no significant cor-
relation between dentists’ knowledge 
with their attitudes and behaviours. 
Knowledge may raise practitioners’ 
confidence to ignore negative messages 
regarding patients with HIV/AIDS; 
however, knowing how to manage and 
treat such patients is not the only factor 
a clinician may consider when deciding 
whether to treat a patient. Unlike many 
other countries, the main carriers of 
HIV in the Islamic Republic of Iran are 
intravenous drug users. This may give 
rise to concerns that the HIV-positive 
patient is financially and ethically impov-
erished, leading to further problems for 
the dentist, which might also influence 
his/her decision to treat. Furthermore, 
elementary standard precautions might 
be absent in private dental practices 
[17], which is a risk when dealing with 
AIDS patients. The infection control 
protocols needed for AIDS patients 

raise the cost of treatment, which might 
create a disincentive to treat them 
for some clinicians. Dentists should 
be taught that universal precautions 
should be used with all patients, since 
dentists and patients themselves will not 
always be aware of who is HIV-positive. 
Therefore, although knowledge is nec-
essary to improve attitudes [15], it may 
not be sufficient. The weak association 
found between the results of direct ob-
servation and dentists’ claimed attitudes 
in this study highlights the low reliability 
of self-reporting and the need for direct 
assessment methods in such surveys.

The face-to-face interview and direct 
survey approaches used in this study 
seem to be capable of obtaining more 
reliable results compared with designs 
based on mass data collection methods. 
However, this design is limited by factors 
such as being much slower to complete 
as well as the presence of observers’ 
subjective bias, although the latter was 
reduced by determining clear-cut be-
haviour categories. The observers might 
experience difficulties in pretending to 
be HIV-positive or face inappropriate 
behaviours of some dental personnel 
after revealing their HIV-positive status. 
Indeed several dentists expressed their 
anger over the observers and some used 
impolite language. Some dental profes-
sionals suspected the third observer 
was a government investigator or tax 
collector, which was a factor in their re-
fusal to participate and the subsequent 
loss of some data collected in the first 
phase. Another criticism of the study 

design is that during the first phase the 
dentists were deceived, which might 
give rise to ethical concerns. However, 
their personal data were not collected, 
and signed consent forms were taken 
from them in the second phase, after 
thoroughly describing the study. It 
might have been better to recruit trained 
actors as simulated patients [21] or ac-
tual HIV-positive patients. However, 
the students successfully convinced all 
the dentists they were AIDS patients. 
Another limitation of all of the studies in 
the field is the lack of standard question-
naires, which reduces the comparability 
of the results. In this study, simple ran-
dom sampling was used due to its con-
venience; a stratified random sampling 
method would be more representative 
of the population.

Conclusions

Declared attitudes of dentists towards 
AIDS patients seemed to differ from 
their actual behaviours. A high propor-
tion of Tehran dentists were unwilling 
to provide oral health care to AIDS 
patients, suggesting that there should be 
better legal provisions for AIDS patients 
facing discrimination [15]. Educational 
programmes are needed to improve  
attitudes of dentistry personnel—es-
pecially those who are older, more 
experienced and foreign-graduated—
towards patients with HIV/AIDS and 
improve knowledge about the risks of 
transmission [5,10].
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Knowledge, perceptions and practices towards 
medical ethics among physician residents of 
University of Alexandria hospitals, Egypt
A.M. Mohamed,1 M.A. Ghanem 2 and A.A. Kassem 3

ABSTRACT This cross-sectional study was conducted to assess the knowledge, perceptions and practices towards 
medical ethics of physician residents at university hospitals in Alexandria, Egypt. A self-administered structured 
questionnaire was used for knowledge and perceptions and a checklist for observations of doctor  –patient 
interactions in the outpatient setting. Only 18.0% of the 128 participating residents had obtained their knowledge 
from their medical education and 29.9% were dissatisfied with the roles played by the ethics committee. Most 
of the residents had satisfactory knowledge and 60.2% had satisfactory perceptions regarding ethical issues. 
The lowest perception score was in the domain of disclosing medical errors. Only 48.0% of the residents were 
compliant with the principles of medical ethics in practice and 52.0% of patients were dissatisfied with their 
treating physicians. The study identified areas of unsatisfactory knowledge and practices towards ethical issues 
so as to devise means to sensitize residents to these issues and train them appropriately.
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املعارف واملدارك واملامرسات حول األخالقيات الطبية بني األطباء املقيمني يف مستشفيات جامعة اإلسكندرية، مرص
عايدة حممد، مها غانم، أمحد قاسم

اخلالصـة: أجرى الباحثون هذه الدراسة املستعرضة لتقييم املعارف واملدارك واملامرسات حول األخالقيات الطبية بني األطباء املقيمني يف مستشفيات 
ذ ذاتيًا للتعرف عىل املعارف واملدارك، كام استخدموا قائمة تفّقدية للمالحظات حول التفاعل  ُينفَّ جامعة اإلسكندرية، مرص. واستخدموا استبيانًا 
املتبادل بني الطبيب واملريض يف العيادات اخلارجية. وتبنيَّ للباحثني أن 18% من املقيمني الـ 128 املسامهني يف الدراسة فقط قد حصلوا عىل املعارف 
من التعليم الطبي هلم، وأن 29.9% منهم مل يكونوا راضني باألدوار التي تؤّدهيا جلنة األخالقيات. وقد كان لدى معظم املقيمني معارف تبعث عىل 
الرىض، وكان لدى 60.2% منهم مدارك تبعث عىل الرىض حول قضايا األخالقيات. وكانت أدنى درجة عىل سّلم املدارك هي يف جمال اإلفصاح عن 
األخطاء الطبية. وقد كان 48% من املقيمني فقط ملتزمني بمبادئ األخالقيات الطبية أثناء تطبيقها باملامرسة، كام كان 52% من املرىض غري راضني عن 
األطباء الذين يعاجلوهنم. وقد تعرفت الدراسة عىل املجاالت التي ال تبعث املعارف واملامرسات فيها الرىض بقضايا األخالقيات، ويمكن االستفادة 
من نتائج الدراسة لصياغة اسرتاتيجيات تستهدف االرتقاء بمستوى الوعي لدى األطباء املقيمني حول هذه القضايا وتدريبهم عليها عىل نحٍو مالئم.

Connaissances, perceptions et pratiques en matière d'éthique médicale des internes des centres hospitaliers 
universitaires d'Alexandrie (Égypte)

RÉSUMÉ La présente étude transversale a été menée afin d'évaluer les connaissances, les perceptions et les pratiques 
en matière d'éthique médicale des internes exerçant dans des centres hospitaliers universitaires d'Alexandrie (Égypte). 
Un questionnaire autoadministré et structuré a été utilisé pour évaluer les connaissances et les perceptions des 
répondants. Une liste de contrôle des observations réalisées à partir des interactions entre le médecin et le patient en 
consultation externe a aussi été utilisée. Seuls 18,0 % des 128 internes participant avaient acquis leurs connaissances 
pendant leurs études de médecine et 29,9 % n'étaient pas satisfaits du rôle joué par le comité d'éthique. La plupart 
des internes avaient des connaissances satisfaisantes et 60,2 % une perception satisfaisante des questions éthiques. Le 
score le plus faible a été obtenu pour la perception de la divulgation des erreurs médicales. Seuls 48,0 % des internes 
respectaient les principes de l'éthique médicale dans la pratique, alors que 52,0 % des patients étaient mécontents 
de leur médecin traitant. L'étude a permis d'identifier des domaines où les connaissances et les pratiques en matière 
d'éthique étaitent insuffisantes. Les résultats pourront être exploités pour concevoir des moyens permettant de 
sensibiliser les internes à ces questions et de les former convenablement.
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Introduction

Medical ethics has been included in the 
training curriculum of health profes-
sionals in many countries and there 
has been a growth in the number of 
ethics specialists and ethics committees. 
Yet complaints from the public appear 
to be proliferating [1]. This may be a 
reflection of an increased public aware-
ness as well as poor practices within the 
health care sector. Traditional medical 
training offers little help in resolving the 
ethical dilemmas encountered by health 
care professionals. It has been argued 
that very few physicians are exposed to 
training in this important area of medi-
cal practice, yet on qualifying health 
care professionals are expected to know 
about ethical practice when applying 
their skills [1].

In the faculty of medicine in Al-
exandria, Egypt, formal teaching of 
medical ethics at the undergraduate 
and postgraduate levels is done as 
part of medical jurisprudence. One 
problem is that medical students do 
not have much interest in learning 
about medical ethics as they consider 
other subjects to be more impor-
tant for qualifying for examinations. 
Moreover, professional conduct and 
etiquette are learnt by observation 
rather than through theory. Yet stu-
dents may not find role models for 
ethical practice among their teachers. 
Senior doctors’ practices influence 
the behaviour and attitudes of junior 
doctors. The teaching environment 
and methods are also not favourable 
for the teaching of ethics [2]. 

To our knowledge, there have been 
no previous surveys of postgraduate 
clinical trainees affiliated to the Univer-
sity of Alexandria faculty of medicine. 
This study was conducted to reveal 
knowledge and perception of medi-
cal ethics among physician residents 
in University of Alexandria hospitals 
and to assess the degree to which they 
adhere to ethical practices during out-
patient consultations.

Methods 

Setting and sample
A descriptive cross-sectional survey was 
conducted at the 3 university hospitals 
of Alexandria from August 2009 to Sep-
tember 2010. All physician residents of 
the faculty of medicine at University of 
Alexandria, working in 16 clinical de-
partments, were invited to participate 
in this survey (n = 255, according to the 
hospital information system, 2008). A 
total of 128 completed and submitted 
the questionnaires. Observations were 
done on 100 residents (28 refused to be 
observed). 

A sample of patients attending 10 of 
the 16 outpatient clinics were invited to 
participate in the survey. A multistage 
random sampling technique was used 
to select patients. With the assump-
tion that patients’ perception of good 
ethical practices were 50% and using 
significance level of 0.05% a sample 
size of 100 patients was estimated. The 
outpatient registration record for such 
clinics was used to enrol patients for the 
study using systematic random sam-
pling. All patients agreed to participate 
in the study.

Data collection
Tools
Three tools were developed:

•	 An anonymous self-administered 
questionnaire was devised for this 
study based on a review of the lit-
erature. It collected data about the 
demographic characteristics of physi-
cians (sex, occupational category and 
postgraduate year), frequency of ethi-
cal problems encountered in practice, 
sources of knowledge about medical 
ethics, who they preferred to consult 
about ethical problems when these 
arise and knowledge of ethics commit-
tees and their roles. Another section 
included a range of statements de-
signed (after a thorough review of the 
literature) to identify respondents’ 
knowledge about medical ethics, per-
ceptions towards physician–patient 

ethics, physician–colleague relation-
ships and disclosure of medical errors. 

•	 An observation checklist assessed 
how far the physicians adhered to 
specified principles of medical ethics: 
informed consent, privacy, confiden-
tiality and collaboration of patients 
in the process of decision-making for 
treatment.

•	 An interview tool obtained infor-
mation about the demographic 
characteristics of patients and their 
satisfaction with adherence of physi-
cians to the principles of medical eth-
ics: physicians’ practices of informed 
consent, privacy and confidentiality 
and the way that physicians discussed 
treatment with them. 
All these tools were pilot-tested on 

15 residents and 15 patients. The main 
obstacle encountered was the poor 
cooperation of residents in returning 
the questionnaire. This was due to high 
workload and shift work patterns. The 
response rate was 77.6% and this did 
not differ significantly by department 
of affiliation. A random subset of 30 
residents also completed the survey 
to assess the reliability of the research 
tools. Intra-class correlation coefficients 
were used to compute internal reliabil-
ity estimates. Evaluations of reliability of 
tools were done using Cronbach alpha. 

Scoring
Variables were processed as following:

•	 The knowledge about medical eth-
ics scale comprised 13 statements 
(scored 1 = know and 0 = don’t 
know; negative questions were re-
verse scored) (α = 0.86). The total 
knowledge score was calculated as a 
percentage of the maximum possible 
score. 

•	 The perceptions towards physi-
cian–patients ethics scale comprised 
13 statements concerning ethical 
conduct, autonomy, paternalism, 
confidentiality, informing patients 
about wrong-doing and informing 
relatives about the patient’s condi-
tion, informed consent, treating 
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non-compliant or violent patients, 
religious beliefs influencing treat-
ment and abortion and euthanasia. 
The perceptions towards disclosing 
medical errors scale comprised 4 
statements. The perception scale of 
physician–colleague relationships 
comprised 6 statements (all scored 
as 1 = agree and 0 = disagree). Com-
posite perception scores was calcu-
lated by summing the 23 perception 
statements scores, negative questions 
were reverse scored (α = 0.90). The 
total perception score was calculated 
as a percentage of the maximum pos-
sible score. 

•	 The compliance scale comprised 15 
statements (scored 1 = done and 
0 = not done) (α = 0.82). The total 
compliance score was calculated as a 
percentage of the maximum possible 
score. 

•	 Patients’ satisfaction scale comprised 
9 statements (scored 1 = satisfied and 
0 = dissatisfied) (α = 0.83). The total 
satisfaction score was calculated as a 
percentage of the maximum possible 
score. 
Satisfactory knowledge, perception 

and compliance of residents to ethical 
practices and adequate patients’ satisfac-
tion were defined as percentage scores 
above the median percentage score.

Ethical considerations
The ethics committee of the faculty of 
medicine approved the study. Informed 
consent was taken from physicians and 
patients before starting data collection, 
after a full explanation of the purpose 
and aims of the study. Questionnaires 
were distributed by the investigator 
herself with a covering letter indicating 
the purpose of the study, confidentiality 
procedures and faculty review approval. 
Informed consent was taken from phy-
sicians before starting collecting data, 
after a full explanation of the purpose 
and aims of the study. Participants’ 
anonymity was preserved. Data about 
responses and views of physicians and 
patients as well as the performance of 

each resident remained undisclosed by 
the researcher. 

Data processing and analysis 
After data collection, the raw data was 
coded and scored and a coding instruc-
tion manual was prepared. Data were 
fed to the computer and statistical anal-
ysis was performed using SPSS, version 
18.0. The significance of the results was 
judged at the 5% level of significance.

Results

Physicians’ characteristics
The characteristics of the 128 resi-
dent physicians who completed the 
questionnaires have been described 
in a previous paper [3]. Two-fifths of 
residents (40.6%) had learned about 
medical ethics from their own experi-
ence at work, 27.3% had read about it 
and 18.0% had their knowledge from 
their medical education; only 14.1% 
gained their knowledge from exposure 
to a training course on the subject. Of 
the total residents approached, 98.0% 
admitted facing ethical problems and 
the rest (2.0%) denied it. More than 
one-third (37.0%) stated that they 
faced them daily. One-third (33.0%) of 
physicians consulted their immediate 
supervisor when they encountered an 
ethical problem, 24.0% went to the eth-
ics committee, 19.0% asked advice from 
a colleague and the rest either consulted 
a professor (15.0%) or the head of the 
department (9.0%).

Physicians’ knowledge about 
ethics committees
Only 4 physicians (3.1%) did not know 
about the existence of the ethics com-
mittee in the faculty of medicine. All 
residents felt that among the roles of this 
committee was to approve and guide re-
search. Many residents (72.6%) claimed 
that it had a role in teaching medical 
ethics and 8.1% that it conducted medi-
cal ethics conferences. Asked about its 
role, 58.9% thought it was to ensure 

standard ethical practices of health care 
personnel, 24.2% to advise health care 
personnel about ethical problems and 
12.1% to advise administrators. A few 
residents stated that the committee re-
solved conflicts between professionals 
(2.4%) and between professionals and 
patients’ relatives (1.6%). Apart of those 
who denied its existence (3.1%), 29.9% 
were dissatisfied with its role.

Physicians’ knowledge about 
medical ethics and rights of 
patients
All residents except 1 believed that 
medical ethics was an essential subject 
for physicians and 86.7% were able to 
define it. A majority (89.8%) agreed 
that rapport can be established between 
physician and patient in medical prac-
tice. Most residents (91.4%) could 
mention at least 1 of the 4 patients’ 
rights: privacy (89.8%), obtaining an 
informed consent (87.5%), verac-
ity (85.9%) and beneficence (84.4%). 
More than two-thirds of them (68.7%) 
stated non-maleficence and less than 
two-thirds mentioned autonomy as a 
right. Justice and confidentiality were 
mentioned each by 59.4%. 

Less than half the physicians 
(45.3%) were of the opinion that disclo-
sure of medical reports is a good idea. 
The majority (97.7%) agreed that the 
patient has the right for a second medi-
cal opinion and 74.0% felt it is good for 
to patients learn about their own disor-
ders through the Internet and/or books.

The majority of residents (96.9%) 
agreed that palliative care is good and 
that medical treatment should rely 
heavily on drugs (88.3%). When asked 
whether as a routine physicians should 
describe and/or explain aspects of 
therapy there was agreement about ex-
plaining methods of drug use (99.2%) 
and effects of the drug on the patient’s 
illness (93.0%), while fewer physicians 
would explain side-effects (79.7%) or 
names of drugs (52.3%) (Table 1).

The overall knowledge score ranged 
from 30.7%–92.3% with a median and 
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interquartile range of 80.8% (IQR 
9.8%). Over two-thirds of the residents 
(69.5%) had satisfactory knowledge 
(total knowledge scores greater than 
median score). No significant knowl-
edge differences were noted between 
residents by sex (P = 0.729), depart-
ment affiliation (P = 0.258) or post-
graduate year (P = 0.253) (data not 
shown).

Physicians’ perceptions about 
different domains of medical 
ethics
The majority of residents disagreed 
with several statements about the phy-
sician–patient relationship: avoiding 
legal action (95.3%), inability to apply 
it in modern care (90.6%), assisting 
patients who wished to die (97.7%), re-
fusing to treat violent patients (88.3%) 
and refusing abortions (85.2%). 
The majority of physicians (96.1%) 
however, agreed that children should 
never be treated without the consent 
of their parents/guardians except in 
an emergency and that patients should 

always be told if something is wrong 
(83.6%). Physicians mostly agreed that 
confidential information can only be 
disclosed if the patient gives explicit 
consent or if expressly provided for in 
the law (77.3%) but fewer agreed to tell 
close relatives about a patient’s condi-
tion (50.0%) or that patients should 
be told to find another doctor if they 
are refused treatment due to beliefs 
(60.2%) (Table 2).

When asked about the disclosure of 
medical errors 32.0% would only do it in 
cases of death or disability while 64.1% 
would act in cases of only minor medi-
cal harm. Fear of malpractice was the 
main reason for non-disclosure of medi-
cal errors (75.0%) but 34.4% agreed that 
patients’ forgiveness was an important 
motive for disclosure (Table 2). 

Concerning physician–colleague 
relationships 70.3% agreed that physi-
cians should treat colleagues respect-
fully and work cooperatively, 54.7% 
that they should resolve conflicts with 
colleagues and 48.4% that they should 
cooperate with others in the care of 

patients. All the residents condemned 
stealing other colleagues’ patients and 
only 23.4% agreed that physicians 
should be paid to procure the referral 
of a patient. However, 60.9% did not ap-
prove reporting colleagues’ misconduct 
(Table 2). 

The overall total perception score 
was 74.8% (IQR 6.4%) and 60.2% of 
residents had a satisfactory level of per-
ception. Of the 3 domains, the highest 
scores were for the domain of physi-
cian–colleague relationship (62.6% had 
a satisfactory level) and the lowest for 
disclosing medical errors (40.7% satis-
factory), while 59.6% scored satisfactory 
for physician–patient relationships. No 
significant differences were observed 
as regards level of perception and sex 
(P = 0.749) or department of affilia-
tion (P = 0.295). However, residents 
enrolled in 2nd and 3rd years (70.5% 
and 66.7%) were more likely to have a 
satisfactory perceptions compared with 
those enrolled in first (41.2%) and 4th 
year of postgraduate (48.4%) (data not 
shown). 

Table 1 Physicians’ knowledge about medical ethics and patients’ rights (n = 128) 

Knowledge statementa Know Don’t know

No. % No. %

Medical ethics is an essential subject for physicians 127 99.2 1 0.8

Briefly define the term “medical ethics” 111 86.7 17 13.3

Rights of patients that should be acknowledgedb 117 91.4 11 8.6

Disclosure of medical reports is a good idea 58 45.3 70 54.7

Rapport can be established between a physician and the patient in 
medical practice 115 89.8 13 10.2

It is good for patients to know about their own disorders via the 
Internet and/or books 94 74.0 33 26.0

Patients have the right to a second medical opinion 125 97.7 3 2.3

Palliative care is good 124 96.9 4 3.1

Medical treatment should rely heavily on drugs 113 88.3 15 11.7

Physicians as a routine should describe and/or explain:

Names of drugs 67 52.3 61 47.7

Methods of drug use 127 99.2 1 0.8

Effects of drugs 119 93.0 9 7.0

Side-effects of drugs 102 79.7 26 20.3

Total – – – –

The median (interquartile range) was 80.8% (9.8). 
aStatements are mutually exclusive; bResident was considered knowledgeable if he/she mentioned at least 4 (out of 8) of patient’ rights: privacy, informed consent, 
veracity, beneficence, non-maleficience, autonomy, justice and confidentiality.
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Table 2 Physicians’ perceptions towards medical ethics (n = 128)

Perception domain/perception statement Agree Disagree Median 
(IQR) score

No. % No. % %

Physician–patient relationship 77.3 (8.9)

 Ethical conduct is important only to avoid legal action 6 4.7 122 95.3

 Patient’s wishes must always be adhered to 74 57.8 54 42.2

 Physician should do what is best irrespective of patient’s 
 opinion 46 35.9 82 64.1

 Patient should always be told if something is wrong 107 83.6 21 16.4

 Confidential information can only be disclosed if the 
 patient gives explicit consent or if expressly provided for in the law 99 77.3 29 22.7

 Confidentiality cannot be applied in modern care and should be 
 abandoned 12 9.4 116 90.6

 Close relatives must always be told about a patient’s condition 64 50.0 64 50.0

 Patients need to consent only for operations but not for tests or 
 medications 23 18.0 105 82.0

 Children should never be treated without the consent of their
 parents or guardians (except in an emergency) 123 96.1 5 3.9

 Doctors and nurses should refuse to treat patients who behave 
 violently 15 11.7 113 88.3

 Patients who refuse treatment due to beliefs should be 
 instructed to find another doctor 77 60.2 51 39.8

 Health care worker cannot refuse to do an abortion if the law 
 allows it to be performed 19 14.8 109 85.2

 Patient who wishes to die should be assisted in doing so 3 2.3 125 97.7

Disclosing medical errors 52.7 (6.9)

 Would disclose medical error resulting in minor medical harm 
 (prolonged treatment/discomfort or extra cost) 82 64.1 46 35.9

 Would disclose medical error only if it caused major harm 
 (disability or death) 41 32.0 87 68.0

 Fear of malpractice is an important reason why doctors do not 
 disclose medical errors 96 75.0 32 25.0

 Patients’ forgiveness plays an important role in motivating
 doctors to disclose medical errors 44 34.4 84 65.6

Physician-colleague relationship 69.4 (8.9)

 Treat colleagues respectfully and work cooperatively to 
 maximize patient care 90 70.3 38 29.7

 Pay or receive fee to procure referral of a patient to a colleague 30 23.4 98 76.6

 Steal patients from colleagues 0 0.0 128 100.0

 Report colleagues’ misconduct 50 39.1 78 60.9

 Apply the main ethical principles relating to cooperation with 
 others in patient care 62 48.4 66 51.6

 Resolve conflicts with other health care providers 70 54.7 58 45.3

Total – – – – 74.8 (6.4)

IQR = interquartile range.

Physicians’ ethical practices

Observations of physicians’ compli-
ance with ethical practices showed that 
only 48.0% of residents overall were 

compliant with the principles of medical 
ethics in practice. All residents took in-
formed consent and complied with the 
principle of not harming the patient), 
94.0% of them showed respect towards 

patients’ needs and 93.0% accepted the 
patients’ request not to be examined 
by medical students (Table 3). Privacy 
during examination was ensured by 
90.0%; however, only 76.0% made sure 
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that no third party was present. The 
majority of residents (89.0%) complied 
with the principles of confidentiality. 

The lowest median score was for 
patient management [62.7% (IQR 
3.2%)]. Only 40.0% of residents in-
formed their patients about the cost of 
treatment, 53.0% shared the solution 
of their problem with patients or fully 
informed them about side-effects of 
treatment (54.0%); however, 98.0% 
fully informed their patients as regards 
the cause of disease. Only 62.0% of 
residents made a full examination to 
reach their diagnosis. 

Significant sex differences were 
noted as 61.8% of woman physicians 
were compliant with the principles of 
medical ethics compared with 31.2% 
of men (P = 0.003) (data not shown). 
Residents in psychiatry (80.0%) and 
paediatrics (80.0%) were significantly 
more likely to comply with medical 
ethics than those in internal medicine 
(50.0%), family medicine (40.0%) 
or other departments (38.3%) (P 
= 0.003). No significant differences 
however, were observed as regards 
compliance and postgraduate year (P 
= 0.539). 

Patients’ characteristics 
Of the 100 patients approached, 22.0% 
were aged < 20 years and 43.0% were > 
40 years, 56.0% were male, 48.0% them 
were currently married, 31.0% did not 
hold any educational certificates and 
53.0% were residing in rural areas. The 
majority of patients were seeking cura-
tive care (81.0%) and the rest attended 
for preventive or rehabilitative care. 

Patients’ satisfaction with 
services and environment
Only 48.0% of patients were satisfied 
with their treating physician. About 

Table 3 Physicians’ observed compliance to ethical practices during physician–patient interactions (n = 100)

Compliance practice Done Not done Median (IQR) 
score

No. % No. % %

Informed consenta 100.0 (0.0)

 Took informed consent from patient (before history- 
 taking, before examination or before exposing any 
 body part) 100 100.0 0 0.0

Patient right not to be harmed 100.0 (0.0)

 Did not prescribed medication that was not 
 indicated (e.g. only for research) 100 100.0 0 0.0

 Did not order investigations that were not 
 indicated (e.g. only for research) 100 100.0 0 0.0

Respect and dignity 82.6 (5.1)

 Showed respect, dignity, responsiveness and 
 attention to patient’s health needs 94 94.0 6 6.0

 Accepted patient’s request not to be examined by 
 medical students 93 93.0 7 7.0

Privacy 74.5 (3.6)

 Used a private room/screen for examination 90 90.0 10 10.0

 Ensured nobody present other than medical team 67 67.0 33 33.0

Confidentiality 72.0 (6.2)

 Did not share information without patient’s consent 89 89.0 11 11.0

Case management 62.7 (3.2)

 Gave patient the right to refuse treatment and 
 change health care provider 3 3.0 97 97.0

 Gave patient the opportunity to share in decision 
 about treatment 53 53.0 47 47.0

 Fully informed patient about cause(s) of illness 98 98.0 2 2.0

 Fully informed patient about side-effects of treatment 54 54.0 46 46.0

 Fully informed patient about cost of drugs 40 40.0 60 60.0

 Made full examination of patient to reach diagnosis 62 62.0 38 38.0

 Informed patient about follow-up visits 77 77.0 23 23.0

Total – – – – 70.5 (5.6)
aResident was considered compliant if he/she practised any of the 3 items of informed consent. 
IQR = interquartile range.
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two-thirds (67.0%) were satisfied with 
the doctor’s practice in obtaining an 
informed consent and 62.0% with hav-
ing privacy during medical consulta-
tion. Only 49.0% were satisfied with 
the doctor’s practice of confidentiality. 
Just over half (52.0%) claimed that they 
were satisfied with the doctor’s way of 
communicating with them (Table 4).

Patients’ views of physicians’ 
performance 
Of the patients 61.0% claimed that 
the physician discussed the causes of 
their illness, 37.0% complications of 
the disease, 60.0% treatment modal-
ity and 68.0% drugs and their possible 
side-effects. Only 42.0% were informed 
about the cost of treatment (Table 4).

Patients were significantly more likely 
to be satisfied with their ethical treatment 
if they were aged < 20 years (P =0.017), of 
lower educational level (P = 0.003) and 

receiving preventive or rehabilitative care 
(P = 0.004) (Table 5). No significant 
differences were observed as regards the 
satisfaction of patients according to their 
sex (P = 0.091), marital status (P = 0.395) 
or residence (P = 0.072). Significant dif-
ferences were also observed as regards 
frequency of visits; patients attending 
2+ times were more likely to be dissatis-
fied (83.7%) than those on the first visit 
(28.1%) (P = 0.002). 

Discussion

In order to construct an effective eth-
ics teaching curriculum for physician 
residents, the first step is to determine 
their current basic knowledge, percep-
tions and practices related to ethical 
issues and patients’ rights. Ethical 
problems were common among physi-
cian residents in our study. The major-
ity of residents (98.0%) encountered 
ethical issues during their practice and 
37.0% of them claimed that they faced 
them on a daily basis. This indicates 
the importance of preparing residents 
to deal with ethical dilemmas and 
providing them with guidance, sup-
port and supervision. Only 33.0% of 
respondents preferred to consult their 
immediate supervisor about ethical 
issues and senior staff, and the head 
of the department was less frequently 
consulted. This finding is consistent 
with the commonly preferred option to 
settle the matter at the department level 
rather than taking it to the higher levels 
[4]. The end result will be that senior 
staff, who should act as mentors, will 
not be aware of ethical problems facing 
their junior staff, either because they 
have no time or due to administrative 
and communication barriers. Similar 
results were reported by Nakao et al. 
in Japan [5]. Our results showed that 

senior staff in Alexandria need to be 
more involved in the ethical problems 
that do arise and need to be prepared 
for guidance and handling of ethical 
problems. 

It is interesting to note that few re-
spondents (18.0%) had obtained their 
knowledge of ethics from their medi-
cal education and 40.6% had learned 
about medical ethics from their own 
experience at work. This shows that the 
curricular training regarding ethics is 
either inadequate or ineffective. Also, 
if residents feel that their main source 
of knowledge of health care ethics is 
during experience at work, job experi-
ence should be used to reinforce ethical 
knowledge and practice. 

Ethics committees are the most 
prominent formal institutional mecha-
nism for considering and resolving 
ethical dilemmas in medicine. Despite 
that, hospital ethics committees are 
largely untested, unproven and un-
known entities [6]. The present study 
indicated that the majority of physi-
cians acknowledged the presence of 
an ethics committee in the faculty. 
Despite this, only a few of them stated 
that they approached the committee 
for advice. Awareness about the ethi-
cal committee in this study disagrees 
with another study regarding physi-
cians’ perceptions of a hospital ethics 

Table 4 Patients’ satisfaction with physicians’ ethical practices (n = 100)

Satisfaction item Satisfied Dissatisfied

No. % No. %

Physician’s practices in general

Manner in communicating 52 52.0 48 48.0

Ensuring informed consent 67 67.0 33 33.0

Ensuring privacy 62 62.0 38 38.0

Ensuring confidentiality 49 49.0 51 51.0

Physician’s practices in informing and discussing

Causes of illness 61 61.0 39 39.0

Complications of illness 37 37.0 63 63.0

Treatment modalities 60 60.0 40 40.0

Drugs and its possible side effects 68 68.0 32 32.0

Cost of treatment 42 42.0 58 58.0

The median (interquartile range) was 63.9% (7.3).
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committee from the United States, in 
which large number of residents ex-
pressed dismay at the “invisibility” of 
the ethics committee [7]. Of our resi-
dents, 29.9% were dissatisfied with the 
role played by the present committee. 
Therefore, the role of the medical ethics 
committee in University of Alexandria 
hospitals should be strengthened to in-
clude involvement not only in research 
but also in education and advice about 
ethical issues.

The present study revealed that only 
48.0% of physician residents were com-
pliant with all the principles of ethics. 
Their levels of knowledge and percep-
tions were also lower than expected. 
Poor compliance might therefore be 
attributed to unsatisfactory levels of 
knowledge and perceptions about the 
subject, or it may be a reflection of the 

relatively high non-response rate to the 
questionnaire. 

While a majority of our residents 
were aware of the common ethical 
issues and patient’s rights, they had 
unsatisfactory levels of knowledge 
about certain ethical issues. This result 
suggests that medical ethics education 
in Alexandria should be strengthened 
in topics where knowledge levels were 
low. Medical education should also 
address changing attitudes and percep-
tions of residents. Previous research 
suggested that positive attitudes of 
residents toward ethics preparation 
improved beneficial outcomes of edu-
cational innovations [8]. Such findings 
support the belief that assessing train-
ees’ attitudes, views and preferences 
is important in developing curricular 
approaches attuned to their concerns 

and experiences [9]. This information 
may help in the creation of curricular 
content and methods that are more 
acceptable to trainees [10,11]. In ac-
cordance, we found that the majority of 
residents disagreed with several state-
ments related to physician–patient 
relationships. However, the strong 
negative perceptions of the residents 
about certain issues may reflect differ-
ences in the intensity of training. In 
a study on attitudes towards patient 
autonomy, residents in the United 
Kingdom showed a lower commit-
ment to patient autonomy than did any 
of the United States groups [12]. The 
fact that 42.2% of residents in our study 
did not feel that the patient’s wishes 
should be adhered to at all times shows 
the lack of knowledge about the funda-
mental principles of medical ethics.

Table 5 Patients’ satisfaction with physicians’ ethical practices by patients’ sociodemographic variables (n = 100) 

Variable Total
(n = 100)

Satisfied
( n = 48)

Dissatisfied
(n = 52)

χ2 P-value

No. % No. %

Age group (years)

< 20 22 15 68.2 7 31.8

6.72 0.01720– < 40 35 17 48.6 18 51.4

40+ 43 16 27.2 27 62.8

Sex

Male 56 34 60.7 22 39.3
4.34 0.091

Female 44 14 31.8 30 68.2

Marital status

Married 48 28 58.3 20 41.7
0.96 0.395

Unmarried 52 20 38.5 32 61.5

Education level

Secondary education or higher 60 12 20.0 48 80.0
0.003a

Less than secondary education/no formal education 40 36 90.0 4 10.0

Residence

Urban 47 17 36.2 30 63.8
4.77 0.072

Rural 53 31 58.5 22 41.5

Type of care

Preventive 10 9 90.0 1 10.0

6.93b 0.004Curative 81 31 38.3 50 61.7

Rehabilitative 9 8 88.9 1 11.1

Frequency of visits

First 57 41 71.9 16 28.1
8.73 0.002

Second or more 43 7 16.3 36 83.7
aFisher exact test; bMonte Carlo test.
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Critical steps toward improving the 
safety of the health care system include 
ensuring that the system is aware of its 
errors so that effective remedies can 
be applied, and enhancing the trust-
worthiness of the health care system 
for patients by disclosing errors that 
are meaningful to them [13]. In Fein 
et al.’s study all residents believed that 
errors should be disclosed. Important 
influences on whether disclosure would 
occur fell into 4 categories: provider, pa-
tient, error and institutional culture fac-
tors [14]. The present study addressed 
some of the above-mentioned factors. 
The majority of residents agreed that 
fear of malpractice was the main reason 
for non-disclosure of medical errors, 
while patients’ forgiveness was another 
important motivator for disclosure. 
Further qualitative research is needed 
to apply the previous grounded model 
of error disclosure in order to deline-
ate areas for interventions to increase 
disclosure as a step toward improving 
patient safety.

The present work described resi-
dents’ perceptions about how physicians 
should behave towards one another. 
The obligation to report incompetence, 
impairment or misconduct of one’s 
colleagues is emphasized in codes of 
medical ethics [15], but the majority 
of our respondents did not approve of 
reporting it. However, the application 
of this principle is not easy. A physician 
may be reluctant to report a colleague’s 
misbehaviour because of friendship or 
sympathy or for fear of hostility on the 
part of the accused and possibly other 
colleagues [16]. 

Our observations of the actual prac-
tice of medical ethics by the residents 
showed that the majority of residents 
showed respect towards their patients. 
This is widely regarded as the most im-
portant principle of medical ethics [17]. 
The burden of patients at outpatient 
clinics of public hospitals in Egypt often 
makes it impossible for the doctors to 
follow the full protocol of privacy and 
patients’ problems are often discussed 

in front of all present in the room. Such 
a practice may prevent the patient from 
revealing his/her complete history and 
symptoms [18]. A study from a public 
hospital in Karachi reported that the 
number of patients complaining of lack 
of privacy was greater than in more de-
veloped countries [19]. Nevertheless, 
the present work showed that privacy 
was mostly ensured during consulta-
tions. Similarly, the principle of confi-
dentiality (information privacy) was 
also adequately practised. This was in 
accordance with a study in Canada that 
showed many family physicians fully 
understood their obligations towards 
patient confidentiality [20]. 

On the other hand, adherence to 
case management ethical principles in 
medical practice was inadequate in Al-
exandria teaching hospitals. One of rea-
sons behind such a practice is that the 
cultural trends in Egypt still tend to ac-
cept the paternalistic model of medical 
care. This is in line with the Arab culture 
as a whole, where decision-making is 
often left purely to the doctors or other 
family members of the patient. A study 
from Karachi in Pakistan reflect similar 
practices, in which patients are willing 
to accept what doctors choose for them, 
while doctors are satisfied with their role 
as decision-makers [21]. While the situ-
ation in the US was not much different 
until the 1960s [22], current medical 
practice attaches great importance to 
the concepts of informed consent and 
shared decision-making. This differs 
substantially from the situation in Al-
exandria [23] and experts have called it 
a “cultural artefact”, in that reliance on 
this concept is not universal [24]. Even 
in the US, there is often a clash between 
these ethical standards and the moral 
intuitions of many physicians [25].

It is noteworthy that there were 
other reasons for inadequate ethical 
practices in our setting. Although in-
novative ethical curricula have been 
shown to improve the confidence and 
practices of doctors with regards to 
medical ethics [26], medical education 

in Alexandria does not include bioethics 
training as a major component of the 
medical curriculum [27]. Lack of ap-
plied ethics training has also been noted 
in other countries such as Germany 
[28] and even the US, which has always 
championed the cause of bioethics [29]. 
The lack of education in ethics means 
that trainees can only learn from the 
practices of their consultants, most of 
whom belong to the era when a pater-
nalistic approach towards patients was 
in vogue. This leads to a vicious cycle 
where every subsequent generation of 
doctors believes in paternalism. Even 
doctors who favour practices such as 
informed consent often abandon these 
practices in the belief that most of their 
patients are uneducated and would not 
be able to decide what is best for them. 
It is true, though, that patients often do 
not want to take decisions and allow 
doctors to decide for them. Further-
more, the lack of accountability and 
legal recourse means that doctors who 
do not respect patient ethics are never 
taken to task in Egypt [23].

The present  work compared 
whether the patients’ satisfaction and 
views of these ethical practices matched 
correctly with the observed assessment 
of residents’ performance. Less than 
half of patients were satisfied with their 
physicians. In some instances, patients’ 
were satisfied even when the physician’s 
performance was judged to be unethical 
by the investigator. This finding can be 
explained by patients’ misunderstand-
ings of their ethical rights [30]. Public 
health programmes are needed to make 
patients aware of their legal rights to 
informed consent, confidentiality and 
privacy. The discordance observed may 
be related to characteristics of these 
patients as the study indicated that dis-
satisfied patients were those who were 
older, of higher education, obtained cu-
rative care and made frequent visits. Pa-
tients can under- or overestimate their 
ethical rights and hence their opinion 
may not necessarily be in line with cur-
rent standards [1]. In other instances, 
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patients’ views about the physician’s 
performance were similar to what was 
actually observed. For example dissat-
isfaction with instructions related to 
treatment reflects a distrust of doctors. 
Education needs to be directed at help-
ing doctors gain the trust of patients 
[31].

Significant sex differences were 
observed between residents in the 
practice of medical ethics, with women 
being more compliant with ethical 
practices than men. This pattern rep-
licates previous work [32]. Reasons for 
sex differences in adherence to ethical 
practices, and how these differences 
may influence patient care, remain 

uncertain [33]. Moazam proposed 
that women tend to adhere more to 
standards of morality and that their 
ideas of “goodness” depend on pleas-
ing and helping others [34]. These re-
sults are an invitation for further study. 
Residents in psychiatry and paediatrics 
were more likely to comply with medi-
cal ethics standards than those in other 
departments. The practice of psychia-
try and that of paediatrics, perhaps 
more than other medical specialties, 
place a heavy emphasis on dealing with 
people who may not always feel the 
need for expert assistance or may not 
be competent to understand their own 
needs. Ethics training demands careful 
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9th Global Summit of National Ethics Committees

An increasing number of countries have created national ethics committees (NECs) to provide advice about ethical 
issues related to health to their executive and legislative branches as well as to the general public. The Global Summit of 
the National Ethics Committees is a biennial world meeting that has been held since 1996 and which: 

•	 Provides a unique platform for exchange of information about on-going work of the NECs. 

•	 Gives the opportunity for open debate, focusing on specific issues such as the protection of human participants in 
health research, stem cell research, end of life choices, etc. 

•	 Facilitates access to working documents prepared and circulated previous to the meeting. 

•	 Contributes to update information regarding the status and functions of national bodies.

The 9th Global Summit of National Ethics Committees is being hosted by Tunisia in Carthage from 26 to 28 
September 2012. This is the first time the Summit will take place in Africa. Further information about the Summit is 
available at: http://www.9gsnec.tunisia2012.rns.tn/congre_en/
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Study of adverse events of A/H1N1 vaccine among 
health care staff in selected provinces of Afghanistan, 
2010
J.A. Mofleh,1 Z. Akbarian,2 N. Muserat,3 H. Yosofi,4 A. Alkozai 5 and B. Noormal 6

ABSTRACT At the end of March 2010 an A/H1N1 vaccination campaign was conducted in Afghanistan using 
donated vaccines. However, no surveillance system for detection of adverse events following immunization was 
in place. We report a cross-sectional, descriptive survey in 4 provinces of Afghanistan to assess the rate of adverse 
events among health care staff immunized with A/H1N1 monovalent vaccine 4 weeks after vaccination. Using 
random sampling proportionate to size, 350 staff (mean age 36 years, range 16–65 years) were surveyed using a 
questionnaire. The highest self-reported rates of adverse events were pain at the injection site (53%), fever in the 
first 3 days after immunization (40%), body pain (39%), tiredness (33%), swelling at the injection site (29%) and 
redness at the injection site (28%). More females than males suffered adverse reactions and the rates varied across 
different provinces, ranging from 79% in Balkh to 23% in Kabul.

1Eastern Mediterranean Public Health Network; 2Disease Early Warning System (DEWS) Office, Western Region; 3DEWS Office Central Region; 
4DEWS Office Northern Region; 5DEWS Office Eastern Region; 6Afghan Public Health Institute, Ministry of Public Health, Kabul, Afghanistan 
(Correspondence to J. Mofleh: jmofleh@yahoo.com).
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دراسة األحداث الضائرة للقاح اإلنفلونزا A/H1N1 بني العاملني يف الرعاية الصحية يف واليات منتقاة من أفغانستان 2010
جواد أمحد مفلح، ظريف اكربيان، نويد مرست، حسينعيل يوسفي، إيميل الكوزي، بشري نورمل

متها أطراف مانحة؛  اخلالصـة: يف هناية شهر آذار/مارس 2010 أجريت محلة تلقيح ضد اإلنفلونزا A/H1N1 يف أفغانستان باستخدام اللقاحات التي قدَّ
د لكشف األحداث الضائرة التالية له. ويقدم الباحثون دراسة مستعرضة وصفية ملسح أجري  ومل يوضع موضع التنفيذ بعد التمنيع أي نظام للرتصُّ
يف أربع واليات يف أفغانستان، استهدف تقييم معدل األحداث الضائرة بني العاملني يف الرعاية الصحية الذين تلقوا التمنيع باللقاح الوحيد التكافؤ 
املضاد لإلنفلونزا A/H1N1، وذلك بعد ميض أربعة أسابيع عىل التلقيح. وقد استخدم الباحثون عينات تتناسب عشوائيًا مع حجم الدراسة، وشملت 
350 من العاملني )العمر الوسطي 36 عامًا، واملجال 16 إىل 65 عامًا(، وتم التحّري باستخدام استبيان. وقد كانت أعىل املعدالت لألحداث الضائرة 

التي تم اإلبالغ عنها هو األمل يف موضع احلقن )53%(، واحلمى يف األيام الثالثة األوىل التي أعقبت التمنيع )40%(، واآلالم اجلسدية )39%(، والتعب 
الضائرة واختلفت  التفاعالت  الرجال من  مما عانى  أكثر  النساء  )28%(. وقد عانت  احلقن  )29%(، وامحرار موضع  احلقن  )33%(، وتورم موضع 

اِوحًة بني 79% يف بلخ و23% يف كابل. املعدالت بني والية وأخرى، ُمرترَ

Étude des manifestations indésirables suite à la vaccination contre la grippe A (H1N1) chez les agents de santé 
dans des provinces afghanes sélectionnées sur l'année 2010

RÉSUMÉ Fin mars 2010, une campagne de vaccination contre la grippe A (H1N1) a été menée en Afghanistan avec 
des vaccins faisant l'objet de dons. Toutefois, aucun système de surveillance pour détecter les manifestations 
postvaccinales indésirables n'était en place. Nous transmettons les résultats d'une enquête descriptive transversale, 
menée dans quatre provinces de l'Afghanistan pour évaluer le taux de manifestations postvaccinales indésirables chez 
les agents de santé vaccinés avec le vaccin monovalent contre la grippe A (H1N1) quatre semaines après l'injection. 
Sélectionnés par échantillonnage aléatoire proportionnel, 350 agents de santé (âge moyen:  36 ans, fourchettes : 
16–65 ans) ont participé à l'enquête en répondant à un questionnaire. Les manifestations postvaccinales  indésirables 
les plus fréquemment déclarées étaient une douleur au niveau du site d'injection (53 %), de la fièvre dans les trois 
premiers jours suivant la vaccination (40 %), des courbatures (39 %), de la fatigue (33 %), un gonflement (29 %) ou une 
rougeur (28 %) au niveau du site d'injection . Les femmes étaient plus nombreuses que les hommes à être affectées par 
des réactions indésirables et les taux de réaction variaient entre les provinces, allant de 79 % dans la province de Balkh 
à 23 % dans la province de Kaboul.
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Introduction

Emergence of the A/H1N1/2009 virus 
in early 2009 was the trigger for the first 
pandemic influenza this century [1]. 
The virus spread to several countries 
within weeks, which reduced the pos-
sibility of rapid containment to zero, 
and the World Health Organization 
(WHO) declared pandemic influenza 
on 11 June 2009 [2]. By the time the 
virus was detected it was widespread in 
Mexico, parts of the United States and 
Canada, hence the rapid containment 
of the disease was practically impossi-
ble, and other recommendations of the 
International Health Regulations, e.g. 
pharmaceutical and not pharmaceutical 
interventions, were implemented. On 
the principle of access to health and 
treatment, after declaration of phase 
5, WHO started deploying 3 million 
doses of the antiviral drug osletamivir to 
Mexico and to 71 pre-identified low-in-
come countries, of which 50 000 doses 
of the medicine reached Afghanistan 
by October 2009. Influenza A/H1N1 
monovalent vaccine was licensed in 
September 2009 and was on the market 
by the end October 2009 [3,4]. Use of 
this vaccine was considered to be safe 
by producers, the Centers for Disease 
Control and WHO [5–9]. A total of 
78 million doses of pandemic influenza 
vaccine were deployed to 77 countries 
in 2009 and 2010.

In February 2010 Afghanistan 
received 0.5 million doses of Glaxo-
SmithKline pandemic influenza vac-
cine to protect the health workforce, 
pregnant women, young children and 
people with chronic illnesses. The 
Ministry of Public Health in Afghani-
stan decided to vaccinate health care 
staff first and planned to receive more 
vaccine for other high-risk groups lat-
er. Influenza vaccination was not part 
of the routine regime of vaccination 
in the country and therefore no sur-
veillance system for detection of ad-
verse events following immunization 
(AEFI) with influenza vaccine was 

in place. Also as the vaccines reached 
Afghanistan at the peak of pandemic 
influenza, the vaccination campaign 
was conducted immediately to ensure 
the integrity of the health system in 
Afghanistan and prevent a collapse in 
the system. This paper reports a survey 
to assess the rate of self-reported AEFI 
among a sample of health care staff im-
munized with A/H1N1 monovalent 
vaccine in 4 provinces of Afghanistan 
in 2010.

Methods

Study design
This was a descriptive, cross-sectional 
study with a simple random sampling 
proportionate to size method. Afghani-
stan received the donation of vaccines 
from WHO in February 2010 and the 
vaccination campaign was conducted at 
the end of March 2010. This study was 
conducted at the end of April 2010, just 
over 4 weeks after administration of the 
vaccines.

Study setting and sample
The study was conducted in the 4 
major provinces of Kabul, Nangarhar, 
Balkh and Herat. Health facilities in the 
selected provinces were the sampling 
frame and the subjects were health care 
workers who received H1N1 vaccina-
tion. Health care facilities were ran-
domly selected from the list of health 
facilities that received the vaccine. 
Study candidates were also selected 
randomly from the list of the health 
care workers receiving vaccination in 
the respective health facilities. A total 
of 27 100 people received A/H1N1 
monovalent vaccine in these 4 prov-
inces of Afghanistan. OpenEpi was used 
to draw a sample of 417 from the pool 
of subjects.

Data collection
A questionnaire was developed, field 
tested and applied to all study candi-
dates by a team of 11 qualified trained 

surveyors who conducted the inter-
views and filled the questionnaires. Oral 
consent from participants was obtained 
prior to interview. Reports of local AEFI 
were all subjective and based on the 
respondents’ own reports. Reports of 
systemic AEFI were verified where 
possible by medical doctors and were 
registered.

Analysis
The data were entered to Epi Info 
database and analysed using Epi Info 
and Microsoft. Excel statistical pack-
ages. The rates of adverse reactions or 
adverse events were compared with the 
manufacturer’s reported rate of adverse 
events following immunization with the 
influenza monovalent vaccine [10]. The 
manufacturer categorized the AEFI as: 
common (> 1/100 but < 1/10 people), 
uncommon (> 1 /1000 but < 1/100), 
rare (1/10 000 but < 1/ 1000) and very 
rare (< 1/10 000).

Results

Background characteristics
After excluding forms with inaccurate 
or missing data 360 of the selected 
candidates were included in the 
study: 91 (25%) females and 279 
(75%) males; 86% were married. The 
mean age was 36 years, range 16–65 
years. There were 137 in Kabul (103 
males/34 females), 87 in Nangarhar 
(64 males/14 females), 66 in Balkh 
(48 males/18 females) and 80 in 
Herat (55 males/25 females). The dis-
tribution by educational level showed 
44 (12%) staff with no education (i.e. 
ancillary staff), 23 (6%) primacy edu-
cation, 13 (4%) secondary education, 
39 (11%) high school graduates, 142 
(39%) paramedical (12 –15 years of 
education) and 100 (28%) university 
graduates.

Adverse events reported
Table 1 summarizes the rate of each ad-
verse event. Pain at the site of injection 
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was the most common AEFI, reported 
by 53% of study participants. Other 
local reactions—swelling, redness and 
hardness at the injection site—were 
reported by 29%, 28% and 24% of re-
spondents respectively. Some of the 
study participants (13%) experienced 
all the classic signs of local inflammation 
(heat, redness, swelling and pain).

The second most common AEFI 
was a systemic one, fever in the first 
3 days after immunization, reported 
by 40% of respondents. Some of the 
respondents (9%) had all the signs 
of local inflammation plus fever and 

5 (1%) reported all the injection site 
effects together with fever, body pain 
and shivering. Overall, 10% of the study 
participants reported influenza-like ill-
ness in the first 7 days after the influenza 
vaccination.

Body pain was the third most com-
mon complain, experienced by 39% of 
all those who received vaccine: 49% 
among females versus 36% among 
males. Other common complaints re-
ported by respondents were: tiredness 
(33%), muscle pain (26%), headache 
(21%), muscle weakness (16%), chills 
(13%) and fainting (9%). Blurred 

vision, neuritis, bleeding, vasculitis 
and convulsions were rarely reported 
(0.3%, 0.3%, 0.6%, 0.8% and 0.8% re-
spectively). 

No infections at the site of injec-
tion, purulent discharge from the site of 
injection, anaphylactic shock or deaths 
were recorded after influenza immuni-
zation.

Adverse events reported by 
demographic characteristics
Feelings of pain at the injection site were 
experienced by more females (62%) 
than male respondents (50%). Fever 
was also more common among females 

Table 1 Rates of adverse events following immunization of a sample of health staff in Afghanistan with A/H1N1 vaccine 
(n = 360) 

Adverse event Females
(n = 91)

Males
(n = 270)

Both sexes
(n = 361)

No. % No. % No. %

Pain at injection site 56 62.2 136 50.4 192 53.2

Body pain 44 48.9 96 35.6 140 38.9

Fever 44 48.9 100 37.0 144 40.0

Tiredness 33 36.7 87 32.2 120 33.3

Swelling at injection site 33 36.7 71 26.3 104 28.9

Hardness at injection site 29 32.2 57 21.7 86 23.9

Redness at injection site 27 30.0 72 26.7 99 27.5

Muscle pain 27 30.0 67 24.8 94 26.1

Chills 24 26.7 24 8.9 48 13.3

Headache 23 25.4 52 19.3 75 20.8

Muscle weakness 14 15.6 42 15.6 56 15.6

Shivering 12 13.3 15 5.6 27 7.5

Sweating 10 11.0 20 7.4 30 8.3

Fainting 9 10.0 24 8.9 33 9.2

Coryza 9 10.0 17 6.3 26 7.2

Hypotension 9 10.0 15 6.5 24 6.7

Numbness 6 6.7 12 4.4 18 5.0

Tingling 6 6.7 9 3.3 15 4.2

Insomnia 5 5.6 17 6.3 22 6.1

Tinnitus 5 5.6 9 3.3 14 3.9

Neuralgia 4 4.4 6 2.2 10 2.8

Generalized rash 4 4.4 4 1.5 8 2.2

Blurred vision 2 2.2 8 3.0 10 2.8

Hypertension 2 2.2 1 0.4 3 0.8

Bruising 2 2.2 1 0.4 3 0.8

Convulsion 1 0.0 2 0.7 3 0.8

Bleeding 1 0.0 1 0.4 2 0.6

Vasculitis 0 0.0 3 1.1 3 0.8
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(54%) than males (37%). The rate 
of fever was 63% in Nangarhar, 56% 
in Herat, 49% in Balkh and 16% in 
Kabul. Pain at the injection site differed 
across residents of different provinces, 
ranging from 79% in Balkh to 23% in 
Kabul. The highest rate of pain among 
females was reported in Nangarhar 
province (93%), followed by Herat 
(84%), Balkh (72%) and Kabul (26%). 
Experience of AEFI also varied by edu-
cational level. Pain was reported more 
in those with only had primary edu-
cation (83%), followed by university 
graduates (58%), high-school gradu-
ates (55%), no education (ancillary 
staff) (54%), paramedics (46%) and 
secondary education (39%).

Discussion

The study showed that the highest 
rate of AEFI was a local one—pain at 
the injection site—in 53% of partici-
pants. A systemic AEFI—fever—was 
reported by 40%. All the classic signs 
of local inflammation (heat, redness, 
swelling and pain) were reported by 
13% of subjects. The findings of this 
study agree with a study conducted in 
Australia, in which the highest rate of 
adverse events were systemic (53.8%) 
and injection site events (56.3%) [11]. 
However, comparing the results of this 
study with similar studies conducted 
in the United States of America and 
Canada prior to the licensing of the 
A/H1N1 vaccine [5] (Table 2) show 
much higher rates of pain, redness and 
swelling at the injection site in our 
study and for all adverse events in this 
study except for headache. The find-
ings were also not replicated in another 
study conducted in Canada in 2010 
[12] and a multi-centre double-blind 
randomized trail conducted in China 
in 2009 in which the authors reported 
a local reaction of 5.3% and pain of 
4.6% among a sample size of over 
11400 individuals who received the 

first dose of the influenza vaccine [13]. 
However, a study in Canada reported 
that the incidence of AEFI was higher 
in those who received higher doses of 
the AH1N1 vaccine compared with 
those who received lower doses of the 
vaccine and this may be one of the 
reasons for a higher number of adverse 
effects in Afghanistan.

There are many factors that can 
contribute to higher rates of adverse 
effects following immunization: a 
higher dose than recommended may 
be administered,  (e.g. > 15 µg); poor 
training of injectors may increase 
the risk of AEFI (e.g. shallow or deep 
injections may cause pain, redness 
and swelling of the injection site); 
and knowledge of participants about 
adverse events may lead to bias in an-
swering. Among many difficulties that 
Afghanistan faced in this the first ever 
influenza vaccination campaign in the 
country were limited trained vaccina-
tors, limited capacity for the logistic of 
vaccines which were not included in 
the routine immunization schedule, 
willingness of the vaccine recipients 
and attitudes of people toward the 
vaccine and vaccine safety.

This study had some limitations 
which should be noted. A cross-sec-
tional study was conducted, while a 
prospective, cohort study would have 

been better. The results were a snapshot 
which was taken 4 weeks after vaccina-
tion. No objective measures were in-
cluded in the study; all responses were 
based on the participants’ self-reports 
and we could not clinically verify their 
responses because it was 4 weeks after 
the administration of the vaccine. As 
most of the reactions were mild and 
the study population was health care 
workers they were either self-treated or 
treated by colleagues without proper 
registration of the adverse event. No 
AEFI surveillance system for influenza 
vaccination was available in Afghani-
stan to compare our data with. The 
study was conducted only 4 weeks after 
implementation of the influenza vac-
cination campaign and therefore no 
delayed reactions/adverse effects were 
recorded.

Nevertheless, this was the first 
time that a major influenza vaccina-
tion campaign was conducted at the 
country level and it provides useful 
baseline data for future research. Im-
plementation of an H1N1 vaccination 
campaign needs in-depth planning, 
logistics and training to reduce associ-
ated adverse effects and ensure injec-
tion safety. A proper AEFI surveillance 
system should be implemented to 
capture all events associated with the 
immunization.

Table 2 Comparison of the rates of adverse events in the current study in 
Afghanistan with data from the United States of America (USA) and Canada prior 
to the licensing of the A/H1N1 vaccine [5] 

Adverse event Rate of adverse event (%)

USA Canada Afghanistan 
(current study)

Pain 24 21 53

Fever 11 1 40

Fatigue 17 10 33

Redness 11 14 28

Swelling 10 6 29

Myalgia 13 11 26

Headache 28 10 21

Chills 5 3 13
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Estimation of malaria transmission intensity in Sennar 
state, central Sudan
Z.A. Elmahdi,1 A.A. Nugud 2 and I.M. Elhassan 3

ABSTRACT Understanding the behaviour of malaria vectors is crucial for planning mosquito control programmes. 
The aim of this study was to estimate the malaria transmission intensity in 2 different ecological zones in a highly 
endemic malaria area of Sennar state in central Sudan over the main transmission period. Species confirmation 
by PCR indicated that Anopheles arabiensis was the only malaria vector in the study area, with high anthropophilic 
behaviour (84.9% human-feeding). ELISA studies showed Plasmodium falciparum sporozoite rates rose from 
1.8% to 4.5% and the average entomological inoculation rates rose from 2.4 to 4.2 infectious bites per person per 
night in September (the beginning) to November (the end) of the 3-month transmission season. The proportion 
of malaria-positive slides ranged from 50.1% to 57.0%. The proportion of human-blood positive mosquitoes was 
significantly higher in the irrigated area (El Booster) compared with the non-irrigated area (Rahal). 
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تقدير شدة رساية املالريا يف والية سنَّار، وسط السودان
زينب املهدي، عبد احلميد نقد، إبراهيم حممد احلسن

اخلالصـة: ُيَعد فهم سلوكيات البعوض الناقل للمالريا أمرًا بالغ األمهية يف التخطيط لربامج مكافحة البعوض. وهتدف هذه الدراسة إىل تقدير شدة 
رساية املالريا يف منطقتني ختتلفان من حيث السامت البيئية ضمن منطقة تعاين من توطن مرتفع للمالريا يف والية سنار يف وسط السودان، وذلك عىل 
الوحيد  الناقل  العربية هي  للبوليمراز أن األنوفيلة  السلسيل  التفاعل  باستخدام  البعوض  أنواع  التأكد من  الرئيسية. وقد أوضح  مدى فرتة الرساية 
املناعي  باملمتز  الدراسة  البرش بدرجة مرتفعة )84.9%(. وأوضحت  الناحية السلوكية تفّضل أن تتغّذى عىل  الدراسة، وأهنا من  للمالريا يف منطقة 
)إليزا( أن معدالت احليوانات البوغية للمصورات املنجلية قد ارتفعت من 1.8% لتصل إىل 4.5%، وأن معدالت التلقيح للحرشات قد ارتفعت من 
2.4 َلْسَعات ُمْعدية لكل شخص لكل ليلة لتصل إىل 4.2، وذلك بدءًا من شهر أيلول/سبتمرب وانتهاءًا بشهر ترشين الثاين/نوفمرب يف فصل الرساية 

الذي يمتد لثالثة أشهر. أما النسبة املئوية للرشائح اإلجيابية للمالريا فرتاوحت بني 50.1% و57.0%. وقد كانت النسبة املئوية للبعوضات اإلجيابية لدم 
ة )البوسرت( منها يف املناطق غري املروية )الرحال(. البرش أعىل بمقدار ُيْعَتدُّ به يف املناطق امَلْرِويَّ

Estimation de l'intensité de la transmission du paludisme dans l'État de Sennar (centre du Soudan)

RÉSUMÉ La compréhension du comportement des vecteurs du paludisme est cruciale pour la planification 
des programmes de lutte contre ces moustiques. L'objectif de la présente étude était d'estimer, pendant la 
principale période de transmission, l'intensité de la transmission du paludisme dans deux zones écologiquement 
différentes de l'état de Sennar, au centre du Soudan, où le paludisme est fortement endémique. La confirmation 
de l'espèce par la méthode PCR a indiqué qu'Anopheles arabiensis était le seul vecteur du paludisme présent 
dans la zone étudiée, et qu'il avait un comportement hautement anthropophile (alimentation d'origine humaine 
à 84,9 % ). La méthode ELISA a révélé que les taux sporozoïtiques de Plasmodium falciparum avaient augmenté 
de 1,8 % à 4,5 % et les taux d'inoculation entomologique moyens de 2,4 à 4,2 piqûres infectieuses par personne 
et par nuit entre septembre, le début de la période, et novembre, c'est-à-dire la fin de la saison de transmission 
qui dure trois mois. La proportion de lames positives pour le paludisme allait de 50,1 % à 57,0 %. La proportion 
de moustiques positifs pour le sang humain était significativement plus elevée dans la zone irriguée (El Booster) 
que dans la zone non irriguée (Rahal). 
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Introduction

Malaria is a major health problem in 
Sudan. With the exception of a small 
area at the Sudan–Egypt border, the 
whole population is considered to be 
at risk of infection. More than 95% of 
malaria cases in Sudan are due to Plas-
modium falciparum [1] and mosquitoes 
of the Anopheles gambiae complex Giles 
are the main vectors [2–6]. As malaria 
transmission in Africa is characterized 
by complex species heterogeneity, un-
derstanding the factors that facilitate 
transmission are very important in tar-
geted malaria control and eradication 
programmes.

The sporozoite infection rate (SR) 
of the mosquito population is a power-
ful and sensitive measure for describing 
the epidemiology of malaria in a particu-
lar area. It is also used to determine the 
entomological inoculation rate (EIR), 
to establish both vector identity and dif-
ferences in transmission intensity over 
space and time and for the assessment 
of malaria control programmes. The 
EIR estimates the level of exposure to P. 
falciparum-infected mosquitoes. It is the 
most common measure for assessing 
malaria endemicity and transmission 
intensity and is particularly useful when 
estimating the effect of human–vector 
contact [7]. SR and EIR are largely de-
pendent on environmental conditions 
and would be expected to vary seasonal-
ly. Studies have compared transmission 
intensity in different ecological zones 
and have reported significant variations 
in the transmission intensity of malaria 
between rural and urban settings within 
the same locality and even between 
villages separated by short distances 
[8]. Development of enzyme-linked 
immunosorbent assays (ELISA) for the 
detection of circumsporozoite protein 
provide an effective tool for determina-
tion of the infection rates in mosquitoes 
and the consequent incrimination of 
malaria vector(s) [9] and for identify-
ing the blood meals of vectors [10]. 
Understanding the feeding preferences 

of a given malaria vector has paramount 
epidemiological importance in selec-
tion of the appropriate vector control 
measure(s).

In the present study, we used poly-
merase chain reaction (PCR) for the 
identification of the vector responsible 
for malaria transmission and ELISA 
to determine the SR and blood-meal 
sources of the malaria vectors in an area 
of central Sudan characterized by highly 
seasonal malaria transmission.

Methods

Study area
The study was conducted in Sennar 
state which lies in a rich savannah region 
between latitude 12.5°–14.7° N and 
longitude 32.9°–35.4° S in central east-
ern Sudan. It shares borders with Gezira 
state in the north, White Nile and Up-
per Nile states in the west, Gadarif state 
in the east and Blue Nile state and Ethio-
pia in the south. The summer extends 
from March to May, with average daily 
temperatures of 32–40° C and relative 
humidity of 25%. The rainy season starts 
early in June and continues until Sep-
tember. Winter starts in October with 
average daily temperatures of 20–25 °C 
[Sudan Meteorological Services, 2005, 
unpublished].

The population is close to 2 million. 
The study area is characterized by stable 
and highly seasonal malaria transmis-
sion. For the purpose of this study the 
following sites were selected:

•	 Rahal area (33°55' E, 13°10' N); lies 
in central-east Sennar and it is an ur-
ban area. Most of the people work as 
employees in different organizations 
or have their own jobs. The houses are 
generally well-constructed. Around 
90% of the people, especially children, 
use impregnated or non-impregnated 
bednets. The main mosquito breed-
ing sites are rain pools.

•	 El Booster area in western Sennar 
(33°36' E, 13°32' N). It lies in the 

middle of cotton and sugarcane agri-
cultural schemes. Most of the people 
are working in farming in cotton and 
sugar schemes. The houses are poorly 
constructed and the use of bednets is 
not common. The breeding sites are 
mainly rain pools and different types 
of drains.
Ethical approval for this project 

was obtained from the national ethics 
committee and the ethics committee 
of the Institute of Endemic Diseases, 
University of Khartoum.

Mosquito sampling and 
processing
Mosquito collections
Entomological surveys were conducted 
during the main malaria transmission 
months between September and No-
vember 2008. Mosquito collections 
were made once per month from each 
site from 7 randomly selected rooms 
by using the pyrethrum spray catch 
method. Mosquitoes were sorted ac-
cording to their feeding status as unfed, 
fresh fed, half-gravid and gravid and 
then identified to species based on 
morphological characteristics [11]. 
Specimens resembling An. gambiae were 
individually preserved in labelled tubes 
containing silica gel and stored at room 
temperature until further processing.

Species identifications using PCR
Females belonging to the An. gambiae 
complex were identified to species using 
the PCR technique described by Scott 
et al. [12]. A small segment from a leg 
of a mosquito was placed directly into 
reaction mixture containing species-
specific primers, dNTPs, buffer and 
polymerase. The resultant amplicon 
was detected on 2% agarose gel stained 
with ethidium bromide.

Detection of sporozoite infections
For detection of sporozoite infections, 
circumsporozoite ELISA was carried 
out as previously described [9,13]. In 
brief, the head and thorax of each mos-
quito were separated from the abdo-
men and tested for the presence of P. 
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falciparum circumsporozoite antigen. 
Mosquitoes were ground in 50 µL of 
boiled casein containing (Igepal CA 
630) and the final volume was brought 
to 250 µL with blocking buffer; 50 µL 
of the triturate was used in sporozoite 
enzyme-linked immunosorbent assays. 
Positive reactions were determined 
visually and spectrophotometrically. 
All ELISA chemicals were obtained 
from Sigma and the reagents (MAPs 
and peroxidases) were provided by the 
US Centers for Disease Control and 
Prevention and Kirkegaard and Perry 
Laboratories Inc.

Identification of blood-meal sources
All blood-fed An. arabiensis were tested 
against anti-human antigens using the 
ELISA method of Bier et al. [14]. Mos-
quito abdomens were ground in 50 
µL grinding buffer and completed the 
total volume to 450 µL; 50 µL of mos-
quito homogenate was used for blood 
meal detection. Positive samples were 
determined visually and spectrophoto-
metrically.

Calculation of SR and EIR
SR was calculated by dividing the 
number of mosquitoes positive for 
P. falciparum by the number of tested 
mosquitoes. The EIR, expressed as the 
number of infectious bites per person 
per unit time, was derived as a product 
of the SR and the human biting rate 
[15]. The monthly EIRs were derived 
by multiplying the daily EIR [infectious 

bites per person per night (ib/p/n)] by 
30 days.

Parasitological data
Parasitological data on the prevalence 
of malaria in the area were obtained 
from the malaria health authority’s 
reports (State Ministry of Health, cen-
tral Sudan). These data were used to 
correlate entomological parameters 
with the prevalence of malaria in the 
study area.

Statistical analysis

Data entry was performed using the 
Microsoft Excel program. SPSS, ver-
sion 11.5 software was used for data 
analysis. Frequency distributions were 
calculated. Student t-test was used to 
evaluate whether there was a significant 
difference between measures from the 2 
areas. The level of P < 0.05 was used to 
indicate statistical significance.

Results

Vector identification

A total of 970 anopheline mosquitoes 
were collected. Morphological iden-
tification and subsequent application 
of species-specific PCR analysis con-
firmed that An. arabiensis was the only 
member of the An. gambiae complex in 
the study area. Out of 412 mosquitoes 
(randomly selected) 370 (89.8%) were 
identified as An. arabiensis.

Sporozoite infection rate

All An. arabiensis were tested for the 
presence of P. falciparum sporozoite and 
30 specimens were found to be posi-
tive. The mean positivity rates over the 
3-month period were 4.2% (SD 2.0%) 
and 2.3% (SD 0.8%)  in El Booster and 
Rahal areas respectively (P > 0.05). The 
SR values increased from September 
through to November in each area 
(Table 1) and both areas combined 
(Figure 1).

Blood-meal sources

A total of 360 An. arabiensis collected 
from the study sites were tested for 
human blood and 307 mosquitoes 
(85.3%) were positive for human blood. 
The proportion of mosquitoes that were 
human-blood positive was significantly 
higher in El Booster (86.9%) than in 
Rahal (82.9%) (P = 0.01).

Entomological inoculation 
rate

The mean EIR over the 3-month 
transmission season was significantly 
higher in El Booster [5.6 (SD 2.0) 
ib/p/n] than Rahal [2.1 (SD 0.5) 
ib/p/n ] (P = 0.01). The EIR in the 
2 areas combined increased from 
September through to November 
(Figure 1). The highest EIR values 
were recorded in November in each 
area: 6.8 and 2.5 ib/p/n for El Booster 
and Rahal respectively. 

Table 1 Monthly sporozoite and entomological inoculation rates in the 2 study areas of Sennar state, central Sudan 

Measure/area Month Mean (SD)

Sep. Oct. Nov.

Sporozoite rate (%)

El Booster 2.1 4.4 6.0 4.2 (2.0)

Rahal 1.4 2.5 3.0 2.3 (0.8)a

Entomological inoculation rate (infectious 
bites/person/night)

El Booster 3.3 6.6 6.8 5.6 (2.0)

Rahal 1.5 2.3 2.5 2.1 (0.5)b

aP > 0.05; bP = 0.01 between the 2 areas.  
SD = standard deviation
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Relationship between 
parasitological and 
entomological parameters
The proportion of malaria-positive slides 
rose from 50.1% in September through 
to 57.0% in November. High positive 
correlations were found between the 
proportion of malaria-positive slides 
and both SR (0.88) and EIR (0.90) 
(Figure 1).

Discussion

Information concerning the species 
composition, biology and behaviour 
of malaria vectors is crucial for under-
standing the vector’s epidemiological 
role in malaria transmission and there-
fore for designing and planning control 
programmes. Previously, vector identifi-
cation in Sudan was conducted through 
morphological studies which indicated 
that the principal vector of malaria in the 
country was An. gambiae s.l. The subse-
quent genetic studies (crossing experi-
ments) revealed that the only member 
of An. gambie found in central Sudan 
was An. gambiae species B [16,17]. This 
was followed by cytotaxonomy stud-
ies which showed that An. arabiensis 
was the only malaria vector in central 

Sudan [5]. The non-extracted DNA 
protocol of Scott et al. has been shown 
to be sensitive [12], easy and suitable 
for routine work as large number of 
samples can be identified in a single 
day [18]. In the present study, we used 
the PCR technique in order to confirm 
the species identification carried out 
earlier in Sudan. Our results confirmed 
that An. arabiensis was the only member 
of An. gambiae complex present in the 
study areas.

In this study we found that the SR 
ranged from 1.4% to 6.0%. The highest 
rates were reported during the peak of 
the transmission season (November) 
in both sites, when the conditions are 
less favourable for breeding and the 
vector population is mostly composed 
of older mosquitoes [19]. The infectiv-
ity rates in both study sites were found 
to be within the normal range reported 
for members of An. gambiae complex 
[20]. Increases in SR were observed 
from the beginning of the transmis-
sion season (September) to the peak of 
the rainy season (November) in both 
areas. A relatively broad range of SRs 
have been recorded in other African 
countries [21–23]. In central Sudan, no 
sporozoites were detected in all dissec-
tions carried out in the Blue Nile health 

project area which covered the Gezira 
irrigation in the period between 1981 
and 1989. However, Elsafi reported a 
SR of 0.45% in Gezira area of central Su-
dan in 1992 [unpublished data], while 
in the Gadaref area of eastern Sudan, 
a SR of 1.44% was reported during the 
malaria transmission season of 1995 
[6]. The relatively high SRs recorded in 
the present study could be explained the 
high anthropophilic feeding behaviour 
of An. arabiensis in the absence of other 
animals. In addition, all samples of the 
current study were collected during the 
malaria transmission season.

Malaria transmission intensity is 
best expressed as the EIR, which di-
rectly reflects the exposure of humans 
to pathogenic Plasmodium spp. parasites 
[24]. It has been observed that EIR val-
ues in Africa vary widely both spatially 
and temporally from 0 to 884 infectious 
bites per person per year [25], with rural 
areas experiencing higher intensities of 
transmission than urban areas [24]. In 
the present study we compared 2 sites 
representing rural and irrigated areas 
in order to get more accurate informa-
tion on variations in the transmission of 
malaria in different environmental and 
ecological situations of this region. Ir-
rigation schemes provide ideal breeding 
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Figure 1 Monthly sporozoite rate, entomological inoculation rate and proportion of malaria-positive slides in the 2 study 
areas of Sennar state, central Sudan (combined data)

(a) Sporozoite rate (b) Entomological inoculation rate (c) Malaria-positive slides rate
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sites for malaria vectors in Africa [26]. 
However, no simple association has 
been found between irrigation and the 
degree of exposure to malaria parasites 
(EIR) as measured using classical 
entomological methods [27,28]. Our 
results indicated that exposure to ma-
laria infection was significantly higher 
in the study population of the irrigated 
area (El Booster) compared with the 
non-irrigated area (Rahal). This result 
is in agreement with a previously study 
carried out in Ghana [28].

A number of studies have reported 
that the high EIR values and therefore 
high risk of exposure to infective bites 
usually occur during the wet seasons 
in which 75% of the annual EIR is re-
corded [24]. Our results showed that 
the overall EIR ranged between 1.5–6.9 
ib/p/n. These values were comparable 
to other EIR values reported from dif-
ferent African countries,; for example, 
in Kenya Shililu et al. reported a range of 
0–7 ib/p/ts [29]. Furthermore, ranges 
of 3–5 ib/p/ts and 5–12 ib/p/ts were 
reported from Gambia and Burundi 
respectively [30,31]. Nonetheless the 
highest ranges of EIR (122–702 ib/p/
ts) have been recorded from Tanzania 
[26,32].

We noted an increase in the risk of 
malaria infection from the beginning of 
the malaria transmission season (Sep-
tember) through to the end of the ma-
laria season (November), as indicated 
by the increases in SR and EIR values. 
A significant positive correlation was 
found between the SR, EIR and the 
proportions of malaria-positive slides 
reported during the study months.

Identification of blood-meal sourc-
es for mosquitoes is an important fac-
tor in the study of malaria transmission 
and vectorial capacity [33]. Also feed-
ing behaviour is of great importance 
with respect to the planning of vector 
control programmes [34]. Our overall 
results of blood-meal analysis showed 
that the main source of blood for the 
majority (almost 85%) of An. arabiensis 
was human. Generally, An. arabiensis is 
regarded as being more exophilic, ex-
ophagic and zoophilic than An. gambiae 
s.s., but although it is a highly efficient 
vector of malaria [34], it appears to be 
an east–west behavioural cline. For An. 
arabiensis populations in West Africa, 
the proportion of blood meals from hu-
mans has been reported as 80%–100% 
indoors, with most feeding and resting 
occurring indoors [35]. By contrast, in 
East Africa, a greater proportion of An. 
arabiensis feed on cattle and rest out-
doors. In Tanzania, for example, White 
et al. reported human blood indices of 
61% and 7% for samples collected in-
doors and outdoors, respectively [36]. 
These behavioural differences may be 
linked to observed genetic variability 
[37] and the opportunistic behaviour 
of An. arabiensis [38]. However, the 
high rate of feeding on humans in 
this study showed that humans were 
indeed the preferred host, and An. 
arabiensis is highly anthropophilic. 
These results confirmed a previously 
published report from Ethiopia [39]. 
In the current study the proportion 
of human-blood positive mosquitoes 
was significantly higher in El Booster 
compared with Rahal. This could be 

explained by the fact that inhabitants 
of Rahal area tend to keep cattle and 
other grazing animals around their set-
tlements and these animals may have 
a zooprophylactic effect. In this study, 
the high percentage of indoor collected 
An. arabiensis females from the 2 areas 
were found to be fed on humans. Thus, 
the use of long-lasting insecticidal nets 
and residual spraying are the most suit-
able measures for malaria control in 
central Sudan.

Conclusions

This study confirmed that An. arabien-
sis is the only member of An. gambiae 
complex present in Elbooster and Rahal 
areas of Sennar state. Malaria in central 
Sudan is highly seasonal with the peak 
during the known transmission season 
occurring in November.
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Drug resistance pattern and outcome of treatment in 
recurrent episodes of tuberculosis
M. Marjani,1 P. Baghaei,1 P. Tabarsi,1 M. Shamaei,1 D. Mansouri,1 M.R. Masjedi 1 and A.A. Velayati  1

ABSTRACT Patterns of drug resistance in recurrent cases of tuberculosis may be different than in those without a 
history of treatment. In this retrospective study, the drug resistance pattern and outcome of treatment with DOTS 
category I (CAT I) regimen was compared in 63 recurrent cases and 872 new cases of pulmonary tuberculosis from 
April 2003 to January 2008 at the National Research Institute of Tuberculosis and Lung Disease in Tehran, Islamic 
Republic of Iran. Resistance to isoniazid and ethambutol was significantly more common in recurrent cases, but 
there were no differences in rates of resistance to rifampin, pyrazinamide, streptomycin or the rate of multi-drug 
resistant strains. Resistance to streptomycin was the most common. No significant differences in treatment outcome 
and deaths were found between the 2 groups. Due to the low frequency of multi-drug resistance in the recurrent 
cases, a CAT I regimen may be suitable for empirical therapy before drug sensitivity results become available.
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أنامط املقاومة لألدوية وحصائل املعاجلة يف اهلجامت املتكررة للسل
جمید مرجاين، بروانه بقایی، بیام طربسی، مسعود شامیی، داوود منصوری، حممد رضا مسجدی، علی اکرب والیتی

اخلالصـة: قد ختتلف أنامط املقاومة لألدویة يف احلاالت املعاودة للسل عن تلك التي تضم سوابق معاجلة ويف هذه الدراسة االستعادیة، قارن الباحثون 
63 من احلاالت  I من اسرتاتیجیة املعاجلة القصرية األمد حتت اإلرشاف املبارش )دوتس( لدى  الفئة  نمط املقاومة لألدویة وحصائل املعاجلة بنظام 
املتكررة و872 من احلاالت اجلدیدة للسل الرئوي يف الفرتة بني نیسان/أبریل 2003 وکانون الثاين/ینایر 2008، يف املعهد الوطني للبحوث حول 
السل وأمراض الرئة يف طهران، يف مجهوریة إیران اإلسالمیة، واتضح أن املقاومة لإلیزونیازید ولإلیثامبوتول کانت أکثر شیوعًا بدرجة ُیْعَتدُّ هبا يف 
احلاالت املتكررة، يف حني مل یكن هناك فرق يف معدالت املقاومة للریفامبني والبريازینامید والسرتبتومیسني، وال يف معدل الذراري املقاومة ألدویة 
ُیعتدُّ هبا يف حصائل املعاجلة والوفیات بني املجموعتني. ونتیجًة  املقاومة للسرتبتومیسني هي األکثر شیوعًا، ومل تكن هناك فوارق  متعددة. وکانت 
مالئمة  تكون  قد  املبارش  اإلرشاف  حتت  األمد  القصرية  املعاجلة  اسرتاتیجیة  من   I الفئة  فإن  متعددة،  ألدویة  للمقاومة  املنخفض  )للتكرار(  للتواُتر 

للمعاجلة التجریبیة قبل أن تتوافر نتائج التحسس لألدویة.

Profils de pharmacorésistance et résultats du traitement des épisodes récurrents de tuberculose

RÉSUMÉ Les profils de pharmacorésistance dans les cas récurrents de tuberculose peuvent être différents 
de ceux qui n'ont pas d'antécédents thérapeutiques. Dans la présente étude rétrospective, les profils de 
pharmacorésistance et les résultats du traitement de brève durée sous surveillance directe (DOTS) de catégorie I 
ont été comparés dans 63 cas récurrents et 872 nouveaux cas de tuberculose pulmonaire entre avril 2003 
et janvier 2008 à l’Institut national de recherche sur la tuberculose et les maladies pulmonaires de Téhéran 
(République islamique d'Iran). La résistance à l'isoniazide et à l'éthambutol était nettement plus fréquente 
dans les cas récurrents, mais aucune différence n'a été observée dans les taux de résistance à la rifampine, la 
pyrazinamide, la streptomycine, ni dans le taux des souches multirésistantes. La résistance à la streptomycine 
était la plus fréquente. Aucune différence significative dans les résultats thérapeutiques et les décès n'a été 
observée entre les deux groupes. En raison de la faible fréquence de polypharmacorésistance parmi les cas 
récurrents, le traitement de catégorie I peut convenir en tant que traitement empirique en attendant que les 
résultats des tests de sensibilité aux médicaments deviennent disponibles.
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Introduction

With 8.8 million new cases and the 
deaths of 2 million people reported an-
nually worldwide, tuberculosis (TB) is 
still an important health problem [1,2]. 
Studies have shown that a previous his-
tory of TB treatment, especially irregular 
drug therapy, is an important risk factor 
for resistance to anti-TB drugs [3,4]. 
In most communities, recurrent cases 
make up the largest proportion of previ-
ously treated patients [5]. The pattern 
of anti-TB drug resistance in this group 
may be different from that in defaulters 
and patients with treatment failure. Ide-
ally, drug susceptibility testing should 
be obtained from all previously treated 
TB patients. In settings where drug sus-
ceptibility results are not routinely avail-
able and if country-specific data show 
low or medium levels of multi-drug 
resistant TB (MDR), TB cases with 
a first episode of relapse may receive 
the DOTS category II regimen (CAT 
II). This regimen consists of isoniazid 
(INH), rifampin (RIF), pyrazinamide 
(PZA), ethambutol (ETB) and strep-
tomycin (STR) for 2 months, followed 
by the first 4 drugs without STR for 1 
month and INH, RIF and ETB for the 
remaining 5 months [6]. The CAT II 
regimen is more costly and has more 
adverse effects than the DOTS category 
I regimen (CAT I) which consists of 2 
months of INH, RIF, PZA and ETB and 
4 months of INH and RIF [7].

The incidence of TB in the Islamic 
Republic of Iran was estimated as 22 
per 100 000 people in 2005; 1.9% of 
confirmed TB patients were recurrent 
TB cases according to a World Health 
Organization (WHO) report [2]. Re-
sistance to RIF and concomitant resist-
ance to INH and RIF have the most 
effect on the outcome of treatment. 
Therefore information about drug 
resistance prevalence is necessary for 
more effective treatment of previously 
treated cases and for national strategic 
planning [5]. The aim of the present 
study was to identify the drug resistance 

patterns among recurrent and new TB 
cases and assess the efficacy of the CAT 
I regimen in these groups.

Methods

Study setting
This retrospective study was conducted 
at the National Research Institute of Tu-
berculosis and Lung Disease (NRITLD), 
Tehran, Islamic Republic of Iran, from 
April 2003 to January 2008. NRITLD 
is a specialized centre for TB and lung 
disease and has a bidirectional relation-
ship with the national TB programme. 
New cases diagnosed at NRITLD are 
referred to the national TB programme 
for supervision of their treatment and the 
national TB programme refers complex 
TB cases to NRITLD. This research was 
reviewed and approved by the ethics 
committee of the centre.

Sample
Over the study period 63 cases of recur-
rent pulmonary TB and 872 cases of 
new pulmonary TB with mycobacte-
riologic confirmation were diagnosed. 
All of them were recruited to the study. 
Recurrent cases were defined as TB 
patients with previous history of TB 
who were cured or completed treat-
ment based on WHO definitions. New 
cases were defined as any pulmonary 
TB patient with no history of treatment 
or a history of anti-TB therapy for less 
than 1 month [6]. All patients were over 
14 years of age.

Data collection
Sputum smear and culture testing were 
performed for all patients. The tests were 
done at the WHO-approved National 
Mycobacteriology Reference Labora-
tory. The laboratory is supervised by the 
Swedish Institute for Infectious Disease 
Control and the Research Institute of Tu-
berculosis of the Japan Anti-Tuberculosis 
Association. Anti-TB drug susceptibility 
tests (proportional method) were per-
formed for culture-positive specimens.

Both groups were treated with 
standard CAT I regimen (see earlier), 
except for MDR cases or patients with 
severe adverse drug reactions in which 
modifications to their drug regimen was 
necessary. Treatment was initiated as 
inpatients or outpatients and continued 
by the national TB programme under 
the DOTS strategy.

Demographic information (age, sex, 
nationality and residency), smoking 
and drug misuse status, drug resistance 
pattern and outcome of treatment were 
obtained for both groups. Successful 
treatment consisted of cure (patient 
had negative sputum smear at the end 
of treatment) and treatment completed 
(patient completed treatment but did 
not meet the criteria for cure). Treat-
ment failure was defined according to 
WHO guidelines [6].

Data analysis
For statistical analysis, all data gathered 
were entered into SPSS, version 15. The 
association between qualitative vari-
ables was evaluated by the chi-squared 
test or Fisher exact test. Student t-test 
and Mann–Whitney tests were used for 
quantitative variables with normal dis-
tribution and non-distributed variables 
respectively. A P-value < 0.05 was con-
sidered statistically significant. Adjusted 
Mantel–Haenszel test was utilized to 
exclude covariates.

Results

Background characteristics of 
the groups
The study sample included 63 (6.7%) 
recurrent cases and 872 new cases of 
pulmonary TB from April 2003 to 
January 2008. The background char-
acteristics, outcome of treatment and 
drug resistance pattern of both groups 
are summarized in Table 1. Males 
were 61.9% of the recurrent cases and 
49.4% of new cases, although this dif-
ference was not significant. There was 
no significant difference in the mean 
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age of recurrent cases [49.9 (SD 20.1) 
range 15–87 years] compared with 
new cases [51.8 (SD 21.4) range 14–90 
years]. Among new cases 78.0% were 
Iranian and 22.0% were other nation-
alities, primarily Afghan. In the recurrent 
group 79.4% were Iranian. Smoking 
and drug misuse were more common 
in recurrent cases (46.0% and 36.5% 
respectively) than new cases (26.6% 
and 15.4% respectively) (P = 0.001).

TB-free duration
In the recurrent group the mean TB-
free duration between the 2 episodes 
of disease was 99 months (median 36 
months, range 6–540 months). Over 
half (53.4%) of the recurring cases 
occurred during the first 3 years after 
the previous episode. There was no 
relationship between the first TB-free 
period and drug resistance pattern or 
outcome of treatment (P = 0.29 and 

P = 0.53 respectively): mean time be-
tween 2 episodes of TB was 10.56 years 
for recurrent cases without any drug 
resistance and 6.97 years for recurrent 
cases with any drug resistance, while for 
outcome of treatment it was 9.54 and 
3.71 years for successfully treated and 
unsuccessfully treated respectively.

Drug susceptibility
Drug susceptibility testing was per-
formed on 46 culture-positive recurrent 
cases [16 (25.4%) had negative cultures 
and data were missing for 1 case]. In 
the newly occurring group 95 patients 
had negative cultures and among the 
culture-positive cases drug susceptibil-
ity testing was done for 508 cases (data 
missing for the remaining cases).

Resistance to first-line anti-TB 
drugs was found in strains cultured 
from 22/46 (47.8%) recurrent cases 
and this was a significantly higher 

proportion than among newly occurring 
cases (136/508, 26.8%) (P = 0.002). 
Although resistance to INH and ETB 
were more common in cultures from re-
current cases than new cases (P = 0.022 
and P = 0.012 respectively), there was no 
statistical difference in resistance to RIF, 
PZA and STR. In both groups resistance 
to STR was the highest among all drugs 
(28.3% in recurrent and 20.3% in new 
cases). Two MDR strains were cultured 
in recurrent cases and 10 in new cases 
(4.3% and 2% respectively) (P = 0.262).

In recurrent cases the CAT I regi-
men was modified only in 2 MDR cases 
and another 6 cases due to severe ad-
verse drug reactions, especially drug 
hepatitis.

Outcome of treatment
Excluding two MDR cases, 87.5% of the 
recurrent cases were treated success-
fully with the CAT I regimen.

Table 1 Demographic profile and outcome of treatment of new and recurrent tuberculosis cases

Variable New cases Recurrent cases P-value

No. % No. %

(n = 872) (n = 63)

Sex

Male 431 49.4 39 61.9
NS

Female 441 50.6 24 38.1

Age [mean (SD)] 51.8 (21.4) 49.9 (20.1) NS

Nationality

Iranian 680 78.0 50 79.4
NS

Other 192 22.0 13 20.6

Smoking

Yes 232 26.6 29 46.0 0.001

No 640 73.4 34 54.0 0.001

Drug abuse

Yes 134 15.4 23 36.5
NS

No 738 84.6 40 63.5

Alcohol use

Yes 74 8.5 9 14.3
NS

No 798 91.5 54 85.7

Successful treatmenta (n = 683) (n = 58)

Yes 621 90.9 51 87.9 NS

Death

Yes 56 8.2 7 12.1 NS
aSuccessful treatment consisted of cure and treatment completed. 
SD = standard deviation; NS = not significant.
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There was no significant difference 
between the new and recurrent groups in 
the rates of successful treatment (90.9% 
and 87.9% respectively) or in the mortal-
ity rate (8.2% and 12.1% respectively). 
Using the Mantel–Haenszel test to ad-
just for the effect of smoking and drug 
misuse showed a higher rate of success-
ful treatment in recurrent cases than new 
cases (P = 0.007, odds ratio = 1.107, 95% 
confidence interval = 1.078–1.137), but 
no significant difference in the death rate.

Discussion

Our study compared drug resistance 
patterns and the efficacy of the CAT I 
regimen between new and recurrent 
cases of TB. Resistance to INH and ETB 
was more common among recurrent 
cases but there was no difference in rates 
of resistance to RIF, PZA and STR and 
in the rate of MDR strains. Resistance 
to STR was high in our setting (over 
20% in both groups). A total of 87.5% of 
non-MDR recurrent cases were treated 
successfully with the CAT I regimen. 
Rates of successful treatment and death 
were similar between the 2 groups.

This study had some limitations. 
First of all, our centre is a national refer-
ral centre for TB patients in the Islamic 
Republic of Iran, so further prospective 

studies in the wider community are 
necessary. Lack of information about 
HIV status was the second limitation, 
although the prevalence of coinfection 
with HIV and TB was low in the coun-
try in the period of study (2.2% in new 
cases of TB) [8]. The most important 
limitation was the difficulty of following 
most patients for a long period after 
completion of treatment due to address 
changes or emigration.

In low TB incidence communities, 
the most frequent cause of recurrence is 
true relapse or treatment failure [9,10], 
whereas in high TB incidence populations 
reinfection is the most common mecha-
nism for recurrence of disease [11,12]. 
Therefore, efficacy of the CAT II regimen 
in recurrent cases may be dependent on 
the frequency of drug-resistant strains in 
the community, the primary mechanisms 
of recurrent disease and the efficiency of 
the national TB programmes [5]. There 
are no randomized clinical trials to sup-
port STR consumption in the CAT II 
regimen or the superiority of CAT II over 
CAT I among relapse cases.

Resistance to RIF may occur with 
use of first-line anti-TB drugs in a sub-
population with a high frequency of 
INH resistance and lead to the genera-
tion of MDR-TB strains [13]. However, 
resistance to RIF or both RIF and INH 

have the greatest effect on the outcome 
of treatment [14].

National TB programmers need 
data about country-specific drug re-
sistance patterns to inform decisions 
on each country’s standard treatment 
regimens for defined patient groups [6]. 
Many studies have shown that resistant 
strains are more frequent in TB patients 
with a history of treatment than in new 
TB cases [10] but that the rate of this 
resistance varies among communities. 
In addition, in most studies, recurrent 
cases were not analysed separately from 
other previously treated patients. In a 
study in Malawi 81% of recurrent cases 
were sensitive to first-line anti-TB drugs 
[15]. However, there was resistance to at 
least 1 anti-TB drug among 85.9% and 
84.4% of TB cases with a history of treat-
ment in Tashkent (Uzbekistan) and 
Baku (Azerbaijan) respectively [16]. In 
another study performed from 2003 to 
2004 in our centre, 78% of previously 
treated patients (recurrent and others) 
had any resistance to first-line anti-TB 
drugs [17]. In the present study, we 
found resistance to at least 1 first-line 
anti-TB drug in 47.8% of recurrent cases.

Drug resistance surveys often show 
that TB patients relapsing have a me-
dium or low likelihood of harbouring 
MDR stains; such patients can receive a 

Table 2 Drug resistance pattern in bacterial strains isolated from culture-positive new and recurrent tuberculosis cases

Variable New cases
(n = 508)

Recurrent cases
(n = 46)

P-value

No. % No. %

Any drug resistance

Yes 136 26.8 22 47.8 0.002

No 372 73.2 24 52.2

Any resistance to:

Isoniazid 69 13.6 12 26.1 0.022

Rifampin 23 4.5 4 8.7 NS

Pyrazinamide 11 2.2 3 6.5 NS

Ethambutol 17 3.3 5 10.9 0.012

Streptomycin 103 20.3 13 28.3 NS

Multi-drug resistance

Yes 10 2.0 2 4.3 NS

NS = not significant.
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re-treatment regimen of first-line drugs 
[6]. Previous studies showed different 
results for the efficacy of the CAT II regi-
men. In 2003 Salaniponi et al. demon-
strated a 65% success rate with the CAT 
II regimen in Malawi but the frequency 
of STR resistance was low in their set-
ting and 81% of strains were sensitive 
to first-line anti-TB drugs. However, the 
mortality rate was as high as 25% [16]. 
In similar studies, success rates were es-
timated as 74.8% and 64.9% in Morocco 
and Turkey respectively [14,18].

In our study, recurrent cases (ex-
cluding the 2 MDR cases) were treated 
with the CAT I regimen, with an 87.5% 
success rate. In the recurrent patients 
who were fully sensitive to first-line 
anti-TB drugs the success rate reached 
95.5%. This was significantly higher than 
that reported by Espinal et al., although 

their analysis did not separate the pa-
tients with recurrence from the patients 
with treatment failure [19]. We cannot 
justify the efficiency of the CAT II regi-
men in our patients as it was not used, 
but the CAT II regimen does not have 
any additional benefits in cases with 
sensitive strains and, on the basis of the 
drug resistance patterns, it is probably 
suboptimal in patients harbouring re-
sistant strains.

In a study in Thailand, MDR-TB 
was found in 80% of treatment failed 
cases but the frequency of MDR was as 
low as 8% in recurrent cases [20]. In our 
study, we found only 2 MDR-TB cases 
among recurrent cases (4.6%) and there 
was no statistical difference between the 
proportion of new and recurrent cases 
in the frequency of RIF resistance or of 
MDR strains.

The high frequency of STR resistance 
in our setting is notable and it might be 
related to use of this drug in the treatment 
of brucellosis, which is an endemic dis-
ease in the Islamic Republic of Iran [21].

In summary, our study showed a 
need to perform drug sensitivity test-
ing for recurrent TB cases. Moreover 
resistance to STR is common in our set-
ting. The CAT I regimen was effective 
for treatment of non-MDR recurrent 
cases. Due to the low frequency of MDR 
among this group, the CAT I regimen 
may be suitable for empirical therapy 
before drug sensitivity test results be-
come available. Further studies in differ-
ent communities, with consideration of 
long-term outcomes of treated patients, 
are necessary to investigate the best ap-
proach to the management of patients 
with recurrent TB.
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Updating and validation of the socioeconomic status 
scale for health research in Egypt
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ABSTRACT This study aimed to update and re-validate the scoring system of Fahmy and El-Sherbini for 
measurement of socioeconomic status in health research in Egypt. The new socioeconomic status scale has 7 
domains with a total score of 84. Intra-and inter-observer variability and the internal consistency of the scale were 
assessed. A linear regression model was performed to determine the relative importance of each domain to the 
total score. Kappa coefficient was used to measure the agreement between the socioeconomic levels of the new 
and the old scales. There was a strong correlation between most of the 7 domains of the scale. Cronbach α for 
the scale was 0.66. The education domain contributed to 0.898 of variation in total score. There was a moderate 
agreement (κ = 0.76) and strong positive significant correlation (r = 0.93) between the socioeconomic levels and 
scores of both scales. We conclude that the new socioeconomic status scale is valid and reliable.
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حتديث سلم قياس الوضع االجتامعي واالقتصادي املستخدم يف البحوث الصحية يف مرص والتحقق من صحته
عبد اهلادي اجليالين، عادل الوهادي، حممد الوصيفي

الذي يستخدم  "فهمي والرشبيني" للوضع االجتامعي، واالقتصادي  املعلومات حول سلم قياس نظام  الدراسة حتديث  اخلالصـة: تستهدف هذه 
يف البحوث الصحية يف مرص والتحقق من صحته. ويضم سلم قياس الوضع االجتامعي واالقتصادي اجلديد سبعة جماالت ويبلغ إمجايل األحراز 
)درجات القياس( فيه 84. وقد قيَّم الباحثون االختالف بني املراقبني واالختالف لدى كل مراقب عىل ِحَدة وُطبِّق نموذج للتحّوف اخلطي للتعرف 
االقتصادية واالجتامعية يف  املستويات  التوافق بني  لقياس  املعامل )كابا(  الباحثون  النسبية لكل جمال ضمن جممل األحراز. واستخدم  عىل األمهية 
ُسلََّمْي القياس القديم واجلديد. واتضح للباحثني وجود ترابط قوي بني معظم املجاالت السبعة لسلم القياس. وقد بلغت قيمة كرونباخ ألفا )لقياس 
موثوقية االتصاف الداخيل( لسلم القياس 0.66. كام ساهم املجال التعليمي يف 0.898 من التفاوت يف جممل نتائج القياس وكان هناك توافق متوسط 
واستنتج  املقياسني.  كال  يف  األحراز  وبني  واالجتامعية  االقتصادية  املستويات  بني   )r = 0.93( إحصائيًا  به  ُيْعَتد  قوي  إجيايب  وتراُبط   )0.76 )كابا= 

الباحثون أن سلم قياس الوضع االجتامعي واالقتصادي اجلديد يتمتع بالصحة وباملوثوقية.

Mise à jour et validation d'une échelle du statut socioéconomique pour la recherche en santé en Égypte

RÉSUMÉ La présente étude visait à mettre à jour et à revalider le système d'évaluation de Fahmy et El-Sherbini 
relatif à la mesure du statut socioéconomique dans la recherche en santé en Égypte. La nouvelle échelle du statut 
socioéconomique compte sept domaines pour un score total de 84. La variabilité inter- et intra-observateurs et 
la cohérence interne de l'échelle ont été évaluées. Un modèle de régression linéaire a été mis en oeuvre pour 
déterminer l'importance relative de chaque domaine par rapport au score total. Le coefficient Kappa a été utilisé 
pour mesurer la concordance entre les niveaux socioéconomiques de la nouvelle échelle et de l'ancienne. Une 
forte corrélation a été observée entre la plupart des sept domaines de l'échelle. Le coefficient α de Cronbach 
pour l'échelle était de 0,66. Le domaine portant sur le niveau d'études contribuait pour 0,898 dans la variation 
du score total. Une concordance modérée (κ = 0,76) et une forte corrélation positive (r = 0,93) ont été observées 
entre les statuts socioéconomiques et les résultats des deux échelles. Nous en avons conclu que la nouvelle 
échelle du statut socioéconomique était valable et fiable.
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Introduction

The terms socioeconomic status (SES), 
socioeconomic position and social class 
are widely used in health research [1]. 
Assessment of SES is an important aspect 
in community-based health research as 
this is a major determinant of health and 
nutritional status as well as of mortal-
ity and morbidity [2–4]. SES is usually 
measured by 3 variables: education, oc-
cupation and income [4–10]. Occupa-
tional categories based on prestige, skills, 
social influence, and/or power have been 
the primary basis for SES classification in 
western European countries [1]. While 
SES has been seen as an inherited factor, 
in modern society it may migrate on the 
basis of factors such as occupation, edu-
cation, income, type of housing, material 
possessions, etc. [10].

In Egypt there have been only 2 
recorded attempts to develop scales 
to determine SES. The scale of Fahmy 
and El-Sherbini, which was originally 
published in 1983 [5], is the most com-
monly used in health research, while 
the second scale of El-Shakhs [6] has 
been developed for use in educational 
research. However, social transforma-
tions and the fast growing economy 
of the country may have reduced the 
validity of these scales for measuring 
SES over the decades. Furthermore, 
monetary inflation and the consequent 
fall in the value of the currency make 
the economic criteria of the scale less 
relevant. We suggested the need for an 
economic revision of this scale in order 
to account for the devaluation of the 
Egyptian pound and other changes over 
time. This study therefore aimed to up-
date and re-validate the scoring system 
of Fahmy and El-Sherbini for measure-
ment of SES in health research [5].

Methods

Sample
The target population was a con-
venience sample of 100 households 

distributed proportionally between 
both urban and rural areas (40% and 
60%, respectively). Ten (10) clusters, 
each cluster with 10 households, were 
selected from 6 villages and 4 sectors 
of Mansoura city in Egypt. The villages 
were selected to represent small and 
large villages, as well as those with and 
without rural health services. The urban 
sectors were chosen to represent differ-
ent social strata of the community. The 
first home in each cluster was randomly 
chosen. Empty homes were replaced by 
their neighbours.

In each household we interviewed 
one adult family member (aged 18+ 
years)who volunteered to participate in 
the study. A total of 96 agreed to partici-
pate in the study and were interviewed; 
6 questionnaires were excluded from 
analysis (3 due to incomplete data, 2 
because the family member interviewed 
at the first visit was not available at the 
second visit and 1 due to inability to 
complete the retest interview as the 
family was unavailable at their home). 
Thus 90 questionnaires were analysed 
(response rate of 90%).

Study tool
The old scoring system of Fahmy and 
El-Sherbini [5] was updated by the 
authors, based on a literature review 
and extensive discussion with a jury 
of 10 experts (3 psychologists, 3 soci-
ologists and 4 public health specialists). 
The relative weight of each item and its 
allocation to different domains were 
defined by the relevant jury. In case of 
disagreement between juries, the most 
frequently cited weight and domain 
allocation of each item was chosen. The 
final scale included 7 domains with a 
total score of 84, with a higher score 
indicating better SES: Education and 
cultural, Occupation, Family, Family 
possessions, Economic, Home sanita-
tion, Health care (Box 1). 

The original scale of Fahmy and 
El-Sherbini included items with no 
domains and there was more than one 
model for different health problems 

[5]. Furthermore, the old scale was not 
tested for its reliability and validity. It 
measured the woman’s (and man’s) 
education and occupation as 1 item 
and we judged this to be inappropriate 
as education does not necessarily cor-
respond to occupation.

The updated scale included all the 
variables of the previous one. In ad-
dition new items and domains were 
included, e.g. access to health informa-
tion, more items in the family, family 
possessions and economic domains, 
and the health care domain. The vari-
ables were grouped into 7 domains 
and the weight of each item was up-
dated according to the opinion of the 
jury experts. Both the old and the new 
scales were developed in English, the 
official language of scientific writing 
in the medicine and health fields in 
Egypt.

Data collection
With the help of the local health facili-
ties of the chosen areas, 2 researchers 
(A. El-W. and M. El-W.) contacted the 
target families and agreed a day and 
time for home visits. At the visit the re-
searchers introduced themselves to the 
head of the household and obtained 
verbal approval for his/her participa-
tion in the study. To test the reliability 
of the new scale (final version) it was 
applied to the 90 households during 3 
assessments. To assess inter-observer 
variability the first 2 assessments were 
performed consecutively on the same 
visit by the 2 researchers at an interval 
of 15 to 20 minutes, with either re-
searcher 1 or researcher 2 applying the 
first assessment, thus preventing ha-
bituation bias. To assess intra-observer 
reliability the third assessment was 
applied after 10 days by researcher 1. 
Personal data of the interviewed family 
member were collected during the first 
visit. The tool was completed by the 
2 interviewers at the 2 occasions for 
all subjects to ensure standardization 
of the wording of the questions and 
statements.
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Name of head of family: Address:

Definition of the family: It includes nuclear or joint family. Married couple with unmarried children or without children. 
Head of the family will be either husband/wife. Dependent father/mother/brother/sister does not become member of the 
family unless he/she is earning and one kitchen with pooled income is managed by him/her.

This scale includes 7 domains with a total score of 84

Socioeconomic level: to be classified into very low, low, middle and high levels depending on the quartiles 
of the score calculated.

NB In case of death or retirement of husband or wife, record the education and occupation before death or retirement

Education and cultural domain 
(for both husband & wife) 

(score = 30)

Highest level of education Husband Wife

Illiterate 0 0

Read & write 2 2

Primary 4 4

Preparatory 6 6

Secondary (general & technical of 
3 or 5 years) 8 8

Intermediate (2 years) institutes 10 10

University graduate 12 12

Postgraduate degree 14 14

Access to health information (1 each for the following 
items): Printed materials, e.g. books, posters, booklets, 
etc.; Audiovisual message on television &/or radio

Occupation domain 
(for both husband & wife) 

(score = 10)

Occupation Husband Wife

Non-working/house wife 0 0

Unskilled manual worker 1 1

Skilled manual worker/farmer 2 2

Trades/business 3 3

Semi-professional/clerk 4 4

Professional 5 5

Family possessions domain 
(score = 12: 1 each for the presence of items given below)

Refrigerator – Radio – Television – Washing machine – Telephone/
mobile phone – Car – Agricultural land – Non-agricultural land for 
housing – Shop or animal shed – Other house (beside the house 
in which the family is living) – Animals/poultry – Computer/ 
Internet

Family domain 
(score = 10)

Residence: Urban slum = 0; Rural = 1; Urban = 2

Number of family members (parents, children & all de-
pendents): < 5 members = 2; ≥ 5 members = 1

Number of earning family members: 1 member = 1; 2 
members = 2; ≥ 3 members = 3

Education of children (aged ≥ 5 years, whether free 
or private education): All children going or ever gone 
to school/university = 3; ≥ 50% going or ever gone to 
school/university = 2; < 50% going or ever gone to 
school/university = 1; None go/gone to school/univer-
sity/not applicable = 0

Home sanitation domain 
(score = 12)

Services (1 each for the presence of the following items): Pure wa-
ter supply – Electricity – Natural gas – Sewerage system – Munici-
pal collection of solid wastes – Flush latrine – Air conditioning

Type of house: Owned, ≥ 4 rooms = 4; Owned, < 4 rooms = 3; 
Rented, ≥ 4 rooms = 2; Rented, < 4 rooms = 1; No place to reside 
= 0

Crowing index: (number of family members divided by number 
of rooms): ≤ 1 person per room = 1 = 1; > 1 person per room = 0

Economic domain 
(score = 5)

Income from all sources: In debt = 0; 1 Just meet routine 
expenses = 1; Meet routine expenses and emergencies = 
2; Able to save/invest money = 3

Family receives governmental support: Yes = 1; No = 0

Family pays tax: Yes = 1; No = 0

Health care domain 
(score = 5)

Usual source of health care: Private health facilities = 5; Health in-
surance = 4; Free governmental health service = 3; More than one 
of the above sources = 2; Traditional healer/self-care = 1

Box 1 Scoring of scale for measuring family socioeconomic status (SES) for health research in Egypt
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Ethical considerations
The objectives and content of the ques-
tionnaire as well as the confidentially of 
data collected were discussed with an 
adult member of the household. Par-
ticipation was on a voluntary basis after 
giving verbal consent. Households were 
included if the same adult member was 
available for retest on a mutually agreed 
day. At the time of starting this research 
there was no research ethics committee 
in our institution.

Data analysis
Data were analysed using SPSS, version 
16. Descriptive statistical analysis was 
used for personal data and the total 
score. The correlation between differ-
ent domains of the scale as well as their 
inter-and intra-observer reliability were 
determined by Pearson correlation 
coefficient. The internal consistency of 
the scale was assessed by Cronbach α. 
Multivariate stepwise linear regression 
analysis was performed to detect the 
relative contribution of each domain 
to the total score. R2 and added R2 were 
calculated. The new scale was catego-
rized into 4 socioeconomic levels ac-
cording to the 3 quartiles. Agreement 
between the different levels of SES of 
the new and the old scales was assessed 
by kappa coefficient of agreement. A P-
value ≤ 0.05 was considered statistically 
significant.

Results

The respondents were 47 women 
(52.2%), 36 men (40.0%), 4 female 
youths (4.4%) and 3 male youths 
(3.3%). Their age ranged from 18 to 
65 years with a mean of 35.5 (standard 
deviation 12.0) years. Their other socio-
economic features are shown in Table 1.

Table 2 shows that the total mean 
SES scores were nearly equal in the test, 
retest and second rater rounds (48.2, 
48.0 and 47.9 respectively).

Table 3 lists the correlation coef-
ficients between the 7 domains and the 

total SES score. There was no significant 
correlation between the family domain 
and the educational, family posses-
sions, economic and home sanitation 
domains or the economic and health 
care domains. The other correlation 
coefficients were either moderately or 
highly significant.

Within each domain, both the test-
retest and inter-rater correlation coef-
ficients were very strong, ranging from 
0.84 to 1.00 (Table 4). The different 
domains showed a moderate internal 

consistency (Cronbach α = 0.66) (not 
shown in the tables).

Table 5 shows the multiple linear 
regression of the SES scale. The most 
important predictor was the education 
and cultural domain (R2 = 0.898), fol-
lowed by the occupation domain (R2 = 
0.042). Both the home sanitation and 
health care domains had the lowest con-
tributions to the SES score (R2 = 0.005 
and 0.002 respectively).

Table 6 shows that there was a mod-
erate coefficient of agreement between 

Table 1 Socioeconomic characteristics of the interviewed household members 
(n = 90)

Variable No. %

Age (years)

< 25 13 14.4

25 –< 50 60 66.6

≥ 50 17 18.9

Sex

Male 39 43.3

Female 51 56.7

Residence

Rural 52 57.8

Urban, slum 17 18.9

Urban, non-slum 21 23.3

Education

Illiterate 21 23.3

Below secondary 17 18.9

Secondary 28 31.1

Above secondary 24 26.7

Occupation

Housewife 26 28.9

Farmer/ manual worker 15 16.7

Professional/ semiprofessional 29 32.2

Othera 20 22.2
aTrades, business, students, not working and retired.

Table 2 Descriptive statistics of scores on the proposed socioeconomic status 
scale (total score range 0–84)

Variable Test scores Retest scores Second rater scores

Min.–max. 19–78 18–78 19–78

Mean (SD) 48.2 (14.8) 48.0 (14.9) 47.9 (14.6)

1st quartile 36.8 36.0 37.0

2nd quartile (median) 46.5 46.0 47.0

3rd quartile 58.3 60.3 58.3

SD = standard deviation.
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the levels of the new and the old SES 
scores (κ = 0.76) and there was a strong 
positive significant correlation between 
both scores (r = 0.93).

Discussion

A number of classifications and scales 
for SES have been devised and used in 
different countries and settings; each 
has its own strengths and inadequacies 
and no single scale is suited to every 
sociocultural setting around the world. 
However, the general consensus is that 
occupation, income and education are 
the key variables that determine the SES 
of a person [8].

The original scale that we updated 
in this study [5] measures income 
in monetary terms (e.g. monthly in-
come per capita). This is often difficult 
to ascertain. There are difficulties in 
obtaining income because people 
may be reluctant to talk about their 
income openly [10]. Instead we asked 
about the total family income in non-
monetary terms. Also an indirect meas-
ure of income was included in other 
domains, covering family possessions 
and ownership of agricultural land and 
non-agricultural land for housing, own-
ership of other houses, etc. All these 
contribute to the family income. In 
rural Egypt the whole family—men, 
women and children—may be work-
ing. Likewise, child labour is widely 
prevalent in urban-based enterprises, 

especially in the informal sector [11]. 
Because of these considerations, we 
used the number of earning members 
of the family, whatever the type and 
seasonality of the occupation.

Evidence from the literature in-
dicates that while standard measures 
of education and income are cor-
related, these correlations are gener-
ally not strong enough to justify using 

education as a proxy for income (or 
vice versa). Earnings can vary con-
siderably among people of similar 
educational level, particularly across 
different social groups [1]. Both in-
come and education can influence 
the etiology of many health outcomes, 
in part through pathways involving 
material resources. Education can also 
affect a range of non-economic social 

Table 3 Correlation coefficients between different domains and total socioeconomic status (SES) scale

Domain Domain

Education & 
cultural

Occupation Family Family 
possessions

Economic Home 
sanitation

Health care

Occupation 0.66*** – – – – – –

Family 0.20 0.23* – – – – –

Family possessions 0.56*** 0.38*** 0.09 – – – –

Economic 0.50*** 0.38*** 0.17 0.62*** – – –

Home sanitation 0.47*** 0.34*** 0.15 0.61*** 0.49*** – –

Health care 0.49*** 0.27** 0.30** 0.24* 0.18 0.37*** –

Total SES 0.95*** 0.75*** 0.32** 0.69*** 0.62*** 0.62*** 0.55***

*P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001.

Table 4 Test–retest and inter-rater correlation coefficients of different domains and 
total socioeconomic status (SES) scale

Domain Test–retest Inter-rater

Education & cultural 0.94*** 1.00***

Occupation 0.98*** 0.96***

Family 0.94*** 0.92***

Family possessions 0.95*** 0.93***

Economic 0.84*** 0.92***

Home sanitation 0.96*** 0.89***

Health care 0.92*** 0.91***

Total SES 0.93*** 0.99***

***P ≤ 0.001.

Table 5 Best model obtained by multiple linear regression for prediction of 
socioeconomic status

Domain β Added R2 t-value

Education & cultural 0.59 0.898 93.9***

Occupation 0.11 0.042 22.5***

Family 0.20 0.027 40.0***

Family possessions 0.10 0.014 25.0***

Economic 0.14 0.012 25.0***

Home sanitation 0.09 0.005 20.5***

Health care 0.06 0.002 12.2***

Constant = 1.4; model F = 10073.1***; model R2 = 0.999. 
***P ≤ 0.001.
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characteristics (e.g. health-related 
knowledge, literacy, problem-solving 
skills, prestige, influence over others 
and one’s own life) with important 
health effects [12–16]. Income is not 
a proxy for wealth. The total accumu-
lated economic resources or wealth 
could be at least as important for 
health. Wealth can buffer the effects 
of temporarily low income due to un-
employment or illness and can reflect 
power or influence over others [1,17].

In the absence of a gold stand-
ard or reference scale, we compared 
the revised scale with the original 
scale of Fahmy and El-Sherbini [5], 
which is most commonly used in 
health research in Egypt. There was a 
strong positive correlation between 
both scales. Furthermore, there was 
moderate agreement between the 
socioeconomic levels of the 2 scales. 
This relatively low agreement can 
be explained by the different cutoff 
points in each scale. In the old scale 
the cutoff points were based on arbi-
trary points (85%, 75% and 50% of 
the total score) [5]. However, in the 
new scale the cutoff points were based 
on statistical parameters (1st, 2nd and 
3rd quartiles). The relative increase 
in the percentage of people of high 
social level in the new scale could be 
a reflection of better opportunities for 
higher education in Egypt since the 
time when Fahmy and El-Sherbini’s 
scale was developed.

Multiple linear regression of the 
SES scale revealed that the most im-
portant predictor was the education 

domain (R2 = 0.898), followed by the 
occupation domain. Both home sani-
tation and health care domains had 
the lowest contribution to SES. This 
raises the possibility of using a shorter 
version of the scale as a proxy measure 
of SES. This short version could be 
useful for clinical and hospital-based 
research. However, a short form would 
need further validation before its ap-
plication. Busy clinicians considering 
SES as confounder may ask about 3 or 
4 domains, e.g. education, occupation, 
family and family possessions. For re-
searchers seeking a causal association 
of SES with specific outcomes, it could 
be more appropriate to use the full 
version of the new SES scale.

What is new in the proposed scale? 
SES scores were classified into very low, 
low, middle and high levels, depending 
on the quartiles of the calculated score 
rather than a fixed point. This could 
be more practical for application in dif-
ferent settings and populations with 
varying socioeconomic backgrounds. 
Education and occupation were dealt 
with as separate domains. In recent 
decades the association between educa-
tion and occupation has diminished. 
Income was expressed in perceived 
terms, independent of the actually mon-
etary salary or income. This overcomes 
the problem of the devaluation of the 
Egyptian currency. Also family wealth 
or possessions, as an indicator of family 
economic status, was included in the 
scale. Indirect measures of income were 
also included, e.g. receiving government 
financial support or paying taxes. The 

Table 6 Agreement between the socioeconomic status (SES) scores of the updated scale and Fahmy and El-Sherbini scale [5] 
in a sample of 90 people

SES level of 
proposed scale

SES level of Fahmy & El-Sherbeni scale Total

Very low Low Middle High

No. % No. % No. % No. % No. %

Very low 18 – 2 – 0 – 0 – 20 22.2

Low 4 – 19 – 3 – 0 – 26 28.9

Middle 0 – 2 – 16 – 1 – 19 21.1

High 0 – 0 – 4 – 21 – 25 27.8

Total 22 24.4 23 25.6 23 25.6 22 24.4 90 100.0

% agreement = 82.2%; κ coefficient = 0.76; correlation coefficient between the 2 scores, r = 0.93***. 
***P ≤ 0.001.

content of the new scale was validated 
by a jury of experts in this field and its 
items and domains were tested for reli-
ability by Cronbach alpha as well as 
inter and intra-rater reliability. Finally, 
the contribution of each component 
to the total score was assesses by linear 
regression model.

The study had some limitations 
which should be noted. The sample 
was selected on a convenience ba-
sis which means that the results may 
not be generalizable to other popula-
tions. The cross-sectional design of 
this study made it impossible to assess 
fluctuations in income over time and 
their impact on the SES scale. It is diffi-
cult to calculate the SES of individuals 
living alone (single member family), 
such as retired elderly living alone 
and dependent on income contrib-
uted by their children. The situation 
is even more complicated in extended 
families with more than more nuclear 
families.

This new scale should be tested in 
different community and clinical set-
tings in Egypt. Also further research 
is needed to evaluate the predictive 
validity of the scale in predicting 
morbidity (both communicable and 
noncommunicable), mortality and 
health care utilization, among others. 
It will be useful to translate the SES 
scale into Arabic language to be used 
for self-evaluation of SES. Both the 
Arabic and the short versions should 
be adequately tested. Application of 
this new scale in different Arab cultures 
is strongly recommended
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Natural killer cell populations in Egyptians infected 
with hepatitis C virus
M. Rafik,1 G. Sidhom,2 R. Mamdouh,1 D. Ellebedy 2 and M. Mohamed 2

ABSTRACT Natural killer (NK) cells are key players in the immune response to viruses. This study examined the effect 
of hepatitis C virus (HCV) on the frequency of NK cells and their subsets in individuals with different clinical outcomes; 
20 positive for anti-HCV and HCV-RNA (chronic hepatitis C), 20 positive for anti-HCV but negative for HCV-RNA 
(spontaneously resolved) and 20 healthy controls free of HCV. There was a significant reduction in the frequency of 
total NK cells in the chronic group compared to the control (P = 0.001) or resolved (P = 0.01) groups. The percentage of 
CD56(bright) cells was significantly higher than the control group (P = 0.04). While the percentages of CD56 (dim) cells and 
their CD16 expression were lower in the chronic group, this was not statistically significant. The frequency of CD3+CD56– T 
cells was significantly lower in both the chronic and resolved groups compared to the control group (P = 0.04). Our results 
confirm a potential role of NK cells and the different subsets in the pathogenesis of chronic HCV infection.
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جمموعات اخلاليا الفاتكة الطبيعية لدى املرصيني املصابني بالتهاب الكبد الفريويس "يس"
منى رفيق، جلوريا سيدهم، رشا ممدوح، داليا اللبيدى، مى حممد

اخلالصـة: تؤدي اخلاليا الفاتكة الطبيعية دورًا رئيسيًا يف االستجابة املناعية للفريوسات. وتتحّرى هذه الدراسة أثر التهاب الكبد الفريويس "يس" 
عىل تكرار اخلاليا الفاتكة الطبيعية وعىل جمموعاهتا الفرعية لدى األشخاص املصابني بحصائل رسيرية خمتلفة؛ وشملت الدراسة 20 شخصًا إجيابيًا 
ملضادات  إجيابيًا  شخصًا  و20  "يس"(  بالفريوس  املزمن  الكبد  "يس" )التهاب  الكبد  التهاب  فريوس  "يس" ولرنا  الكبد  التهاب  فريوس  ملضادات 
فريوس  من  اخلالني  األصحاء  الشواهد  من  و20  تلقائي(،  )شفاء  يس  الكبد  التهاب  فريوس  لرنا  سلبيون  ولكنهم  "يس"  الكبد  التهاب  فريوس 
الشواهد بمجموعة  مقارنة  املزمنني  املرىض  جمموعة  لدى  الطبيعية  الفاتكة  اخلاليا  جممل  تواتر  يف  ملحوظ  نقص  هناك  وكان  "يس"  الكبد   التهاب 
)P = 0.001 ( أو بمجموعة الذين شفوا من التهاب الكبد "يس" )P = 0.01 (. واتضح أيضًا أن النسبة املئوية للخاليا CD56 )املرشقة( كان أعىل بقدر 
يعتد به )P = 0.04 ( مما هو لدى جمموعة الشواهد، وأن النسب املئوية للخاليا CD56 )القامتة( وتعبريها CD16 أخفض لدى جمموعة املرىض املزمنني 
دون أن يكون لذلك اعتداد إحصائي. كام كان تكرار اخلاليا CD3 +CD56 – T أخفض بمقدار ُيْعَتدُّ به لدى كل من جمموعَتْي املرىض املزمنني والذين 
د الدور املحتمل للخاليا  شفوا من التهاب الكبد "يس" باملقارنة مع املجموعة الشاهدة )P = 0.04 (. ويرى الباحثون أن النتائج التي حصلوا عليها تؤكِّ

الفاتكة الطبيعية وجمموعاهتا الفرعية املختلفة يف إمراض العدوى بفريوس التهاب الكبد "يس".

Populations de cellules tueuses naturelles chez des Égyptiens infectés par le virus de l'hépatite C

RÉSUMÉ Les cellules tueuses naturelles jouent un rôle majeur dans la réponse immunitaire aux virus. La présente 
étude a examiné l'effet du virus de l'hépatite C (VHC) sur la fréquence des cellules tueuses naturelles et de leurs sous-
groupes chez des personnes présentant des issues cliniques différentes : 20 patients positifs pour les anticorps anti-
VHC et pour son ARN (hépatite C chronique) ; 20 personnes positives pour les anticorps anti-VHC mais négatives 
pour son ARN (résolution spontanée) ; et 20 témoins en bonne santé ne présentant pas d'infection par le virus de 
l'hépatite C. Une réduction importante de la fréquence des cellules tueuses naturelles totales dans le groupe des 
patients porteurs d'une infection chronique a été observée par rapport au groupe des témoins (P = 0,001) ou au 
groupe des patients dont l'infection a connu une résolution spontanée (P = 0,01). Le pourcentage des cellules CD56 
(bright) était significativement supérieur (P = 0,04) à celui du groupe témoin. Si le pourcentage des cellules CD56 
(dim) et de leur expression de CD16 était inférieur dans le groupe de patients infectés chroniquement, la différence 
n'était pas statistiquement significative. La fréquence des cellules T CD3+CD56 était très inférieure à la fois dans 
le groupe de patients infectés chroniquement et dans le groupe ayant bénéficié d'une résolution spontanée par 
rapport au groupe témoin (P = 0,04). Nos résultats confirment le rôle potentiel des cellules tueuses naturelles et de 
ses différents sous-groupes dans la pathogénèse de l'infection chronique par le virus de l'hépatite C.
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Introduction

Hepatitis C virus (HCV) infection has 
the ability to establish chronic infection 
in approximately 75%–80% of cases 
[1–4]. The elimination or persistence 
of the infection depends on a balance 
between the immune response and the 
virus replication rate [5] and play a cru-
cial role in the pathogenesis of chronic 
hepatitis C [6].

Natural killer (NK) cells are potent 
antiviral cells which eliminate the vi-
rus through direct killing and cytokine 
production, and are the key players in 
immune responses to viruses [7]. Like 
many other viruses, HCV has evolved 
strategies to evade detection and elimi-
nation by NK cells and these have been 
proposed as a mechanism of virus per-
sistence and chronic infection [8].

According to CD56 expression, NK 
cells are divided into 2 subsets, dim and 
bright [9]. Dim NK cells are mainly 
cytolytic and comprise more than 90% 
of NK cells in peripheral blood, whereas 
bright NK cells are immune-regulatory 
mainly through cytokine production, 
and display homing receptors required 
for migration to 2ry lymph nodes 
[10,11].

CD56 together with natural T 
(NT) cells comprise about 5%–15% of 
the peripheral T cell pool and up to 50% 
of T cells within the liver microenviron-
ment, which is the primary site of HCV 
replication [12]. These cells have been 
reported to be impaired in the blood 
and/or liver of chronic HCV patients 
[12–16].

HCV may evade the immune re-
sponse either by inhibition of NK cell 
activation receptor genes or by decreas-
ing the activity of these cells by reducing 
their number and function in chroni-
cally infected individuals [17,18]. Also, 
the inheritance of particular inhibitory 
killer immunoglobulin-like receptors 
genes, which control NK cell activity, 
may play a role in predisposing to chro-
nicity [19].

Recently, altered NK cell frequency 
has been suggested to contribute to the 
impaired cellular immune response and 
virus persistence [8]. Some T cells are 
known to express NK cells receptors 
(NKRs) and mediate functions of both 
T cells and NK cells [13]. Studies sug-
gest that HCV inhibits receptor genes in 
the activation of NK cells [20], and the 
phenotypes and/or functional activities 
of various populations of NKR+ T cells 
have been reported to be impaired in 
chronic hepatitis C patients [16,21].

In order to study the possible role 
that NK cells might play in the patho-
genesis of the different clinical outcomes 
of HCV infection in our population, we 
aimed in this study to assess the impact 
of HCV on the frequency and subset 
distribution of circulating NK cells, in-
cluding CD56 dim and bright popula-
tions and CD56 + NT cells in different 
clinical outcomes of HCV infection.

Methods

Participants
The study included 60 participants: 
40 health care workers (HCWs), who 
were a part of a screening programme 
for HCV infection among HCWs at 
the internal medicine hospital of Ain-
Shams University, and 20 age- and sex-
matched healthy volunteers recruited 
from the same hospital, who were 
negative for both HCV antibody and 
HCV RNA, who served as a control 
group. Exclusion criteria for all groups 
included interferon or ribavirin therapy 
and dialysis. Written informed consent 
was obtained from all the participants 
and the study was approved by the ethi-
cal committee of the National Research 
Centre in Cairo, Egypt.

Methodology
All participants were screened for 
HCV antibodies (HCV-Ab) by a 3rd 
generation enzyme-linked immuno-
sorbent assay (Diasorin SPA, Italy) and 
HCV-RNA by qualitative real-time 

polymerase chain reaction (Stratagene 
Mx3000P). The percentage of total 
circulating NK cells, NK subsets (in-
cluding both CD56 dim and bright, 
with their CD16 expression), total T 
cells and CD56+NT cells was charac-
terized by flow cytometry using anti 
CD3, CD56 and CD16 monoclonal 
antibodies.

For flow cytometric analysis, 3 mL 
whole blood were withdrawn from 
each participant on ethylenediamine-
tetraacetic acid (EDTA), and layered 
over Ficoll-Hypaque (density 1.077 
g/L) (Amersham Biosciences) and 
centrifuged at 2000× g for 20 min at 
24 °C. The mononuclear layer was care-
fully separated, washed 3 times with 
phosphate buffer saline (PBS), and the 
cell pellet was resuspended in 1 mL 
FACS buffer (500 mL PBS + 5 mL 
pooled human serum + 5 mL fetal bo-
vine serum + 1 mL sodium azide). Then, 
the mononuclear layer was stained with 
CD16-FITC, CD56-PE and CD3-PE-
Cy5 monoclonal antibodies (Sigma), 
according to the manufacturer’s instruc-
tions. Briefly, 5 µL of each monoclonal 
antibody were added to 100 µL of the 
resuspended cells and incubated for 
20 min at 4 °C in the dark. Then 1 mL 
of FACS buffer was added followed 
by centrifugation for 5 min at 1500× g. 
Finally, 500 µL of supernatant were 
discarded and samples were ready for 
processing on the flow cytometer.

Flow cytometric analysis was done 
using the EPICS-XL Coulter (Coulter 
Diagnostics, Hialeah, Florida, United 
States of America), with standard filter 
setting using 488 nm wavelength laser 
excitation. The following parameters 
were used: linear forward scatter, side 
scatter (log), log fluorescence 1 for 
detection of CD16-FITC, log fluores-
cence 2 for detection of CD56-PE and 
log fluorescence 4 for CD3-PE-Cy5. 

Statistical analysis
Data were analysed using SPSS, version 
15.0. Qualitative data are presented 
as frequency and percentage, while 
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quantitative data are presented as 
mean, standard deviation (SD) and 
range. The chi-squared test was used 
to compare qualitative variables, and 
the Student t-test was used to compare 
quantitative variables. A P-value < 0.05 
was considered statistically significant; 
P < 0.01 was considered highly signifi-
cant.

Results

According to their HCV-Abs and 
HCV-RNA results, our patients were 
divided into a “spontaneously resolved 
patient group” which included 20 pa-
tients who were positive for anti-HCV 
and negative for HCV-RNA, and a 
“chronic hepatitis C patient group” 
included 20 patients who were positive 
for both anti-HCV and HCV-RNA. 
The mean percentage of the cell popula-
tions in the different groups are shown 
and compared in Table 1.

On comparing the percentage of 
different cell populations in the differ-
ent groups, the percentage of the total 
circulating NK cell population was 
significantly lower in chronic hepatitis 
C patients [mean 3.3 (SD 1.9)]  com-
pared to either the spontaneously re-
solved group [9.3 (SD 6.3)] (P = 0.01) 
or the healthy control group [9.5 (SD 
4.5)] (P = 0.001) (Table 1).

As regards NK subsets, the CD56 
(bright) NK cell population was sig-
nificantly higher in chronic hepatitis 
C patients than in the healthy control 
group [mean 12.2 (SD 7.1) vs 5.9 (SD 
5.5), P = 0.04]. In the spontaneously 
resolved group the CD56 (bright) NK 
cell population was also higher but this 
was not statistically significant [mean 
12.2 (SD 7.1) vs 10.6 (SD 9.40), P = 
0.4]. Although the percentage of CD56 
(dim) NK cells was lower in chronic 
hepatitis C patients than in the control 
group, this was not was statistically sig-
nificant (P = 0.05) (Table 1). CD16 
expression was lower on CD56 (dim) 
NK cells of chronic hepatitis C patients 
than healthy controls or spontaneously 
resolved patients but not significantly so 
(P = 0.13 and P = 0.2 respectively).

The percentage of non-CD56 
expressing T cells (CD3+CD56–T) 
was significantly lower in both chronic 
hepatitis C patients and spontaneously 
resolved patients compared to healthy 
controls (P = 0.04). The percentage of 
CD56+ NT cells showed no statistically 
significant difference between the differ-
ent groups.

Discussion

In our study, we examined the frequency 
of circulating NK cell populations (total 

and subsets) as well as total T cells and 
CD56+NT cells in peripheral blood 
of both chronic hepatitis C patients 
and spontaneous resolvers compared 
to a control group of healthy volunteers 
using flow cytometry.

Our results revealed that the total 
circulating NK cells were highly signifi-
cantly different in the different studied 
groups. A significant reduction in the 
frequency of circulating total NK cells in 
chronic hepatitis C patients compared 
to either healthy controls or sponta-
neous resolvers was found. Total NK 
cell frequency and/or cytotoxic activity 
have been reported to be low in chroni-
cally infected patients in several studies 
[8,22].

As regards NK cell subsets, the per-
centage of CD56(bright) NK cells was 
significantly higher in chronic hepati-
tis C patients than in the resolved or 
control groups, while the percentage 
of CD56(dim) NK cells was lower in 
chronic hepatitis C patients than in the 
other groups. This concurs with sev-
eral studies [8,16,23,24]; Morishima 
et al. found that the percentage of 
CD56(dim) cytolytic NK cells was 
30% lower in HCV-infected patients 
compared with uninfected subjects 
and this was paralleled by a decrease in 
circulating NK cells [16]. Meier et al. 
suggested that the deficit in interleukin 
15 (IL-15) might be responsible for 

Table 1 Frequency (%) of the different cell populations in different hepatitis C virus (HCV) infection outcomes

Cell population Controls Chronic 
hepatitis Ca

Spontaneously 
resolvedb

P-value (control 
vs chronic)

P-value (control vs 
resolved)

P-value (chronic 
vs resolved)

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

Total T cells 64.1 (10.4) 50.2 (16.9) 58.6 (10.9) 0.08 0.12 0.3

CD56+NT 3.3 (1.3) 4.7 (4.8) 4.7 (3.5) 0.8 0.4 0.7

CD3+CD56–T 60.8 (10.7) 45.5 (15.8) 53.9 (12.2) 0.04 0.04 0.2

Total NK 9.5 (4.5) 3.3 (1.9) 9.3 (6.3) 0.001 0.5 0.01

NK(dim) 94.1 (5.5) 87.8 (9.6) 89.4 (9.4) 0.05 0.1 0.3

NK(dim) CD16+ 92.2 (6.2) 86.0 (8.9) 90.7 (6.03) 0.13 0.5 0.2

NK(bright) 5.9 (5.5) 12.2 (7.1) 10.6 (9.4) 0.04 0.1 0.4

NK(bright) CD16+ 38.9 (13.3) 41.1 (9.5) 47.9 (18.1) 0.6 0.14 0.5
aPositive for both anti-HCV and HCV-RNA. 
bPositive for anti-HCV and negative for HCV-RNA. 
SD = standard deviation; NT = natural T cells; NK = natural killer cells.
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this change [25]. IL-15 is thought to 
regulate the function of NK cells and 
to promote their survival ex vivo [26], 
and abnormalities in the production of 
this cytokine contribute to a reduction 
in NK cell number and a decrease in 
the CD56(dim) population in HCV 
infection.

Th e  f r e q u e n c y  o f  t h e 
CD56(dim)16+ subset was low 
in our chronic hepatitis C patients 
compared to the resolved or healthy 
control groups, which is in agreement 
with Dessouki et al. [8], suggesting the 
expansion of NK cells is to produce 

interferon-gamma, while dim cells de-
crease to minimize cytotoxicity and 
limit liver damage [27].

In agreement with Corado et al. 
[28], there was no statistically sig-
nificant difference in the percentage 
of total T cells between the different 
studied groups. However, the per-
centage of CD3+CD56– cells was 
significantly lower in chronic hepatitis 
C patients and spontaneous resolvers 
than in healthy controls. This might 
be due to a decrease in other T cell 
populations including CD4+ and/or 
CD8+ T cells [29].

Collectively, the results of our 
study confirm a potential role of 
NK cells and the different subsets 
in chronic HCV infection. More 
focused research on this cell popu-
lation with its different stimulatory, co- 
stimulatory and inhibitory receptors 
might answer questions concerning 
the pathogenesis of chronicity in HCV 
infection. This knowledge could help 
in the design of more effective thera-
peutic approaches for HCV infection 
and contribute to the improvement of 
antiviral therapy and the eradication 
of the virus.
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Prevention and control of viral hepatitis infection: framework for global action

Around 500 000 000 people are chronically infected with hepatitis B virus (HBV) or hepatitis C virus (HCV). 
Approximately 1 000 000 people die each year (about 2.7% of all deaths) from causes related to viral hepatitis, most 
commonly liver disease, including liver cancer. An estimated 57% of cases of liver cirrhosis and 78% of cases of primary 
liver cancer result from HBV or HCV infection. 

Despite affecting such a huge number of people worldwide, these diseases remain largely unknown, undiagnosed and 
untreated. WHO’s Prevention and control of viral hepatitis infection: framework for global action describes the 4 areas of 
work to prevent, treat and save the lives of people infected with hepatitis through targeted regional and country-specific 
strategies. The 4 strategic axes are: i) Raising awareness, promoting partnerships, and mobilizing resources; ii) Evidence-
based policy and data for action; iii)  Prevention of transmission; and iv) Screening, care and treatment.

Further information about this document and the Global Hepatitis Programmes is available at: http://www.who.int/
topics/hepatitis/en/
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Lead exposure among the general population of 
Duhok governorate, Kurdistan region, Iraq
A.H. Al-Dosky,1 D.J. Al-Timimi 1 and S.A. Al-Dabbag 2

ABSTRACT This study was carried out to establish baseline data on lead exposure in a sample of the general 
population from Duhok governorate, Iraq in 2011. A cross-sectional study was made of blood lead levels of 820 
individuals and of dust and of air lead levels in urban, suburban and rural residential areas. Mean blood lead 
(BPb) value in the overall sample was 7.3 (SD 2.8) µg/dL, range 1.6–17.0 µg/dL; significant differences were found 
with respect to age, area of residence, altitude and distance from a gasoline generator. The prevalence of toxic 
levels of lead (BPb > 10 µg/dL) was 22.8% overall and 2.4% in children. People living in suburban areas (39.7%) and 
< 50 m from a gasoline generator (93.1%) were exposed to high environmental lead levels. A linear relationship 
was found between BPb and air lead levels (r = 0.8). While lead exposure does not constitute a great health 
problem for adults in our community, 2.4% of the children had toxic lead levels and measures to reduce exposure 
to environmental heavy metals should be considered.
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التعرض للرصاص لدى عامة السكان يف حمافظة دهوك، إقليم كردستان، العراق
عيل الدسقي، ضياء التميمي، صميم الدباغ

اخلالصـة: أجرى الباحثون هذه الدراسة لوضع معطيات خط األساس للتعرض للرصاص لدى عينة من عامة السكان يف حمافظة دهوك يف العراق 
املناطق  اهلواء يف  الرصاص يف  الغبار ومستويات  ولقياس  820 شخصًا؛  دم  الرصاص يف  لقياس مستويات  دراسة مستعرضة  2011. وهي  عام  يف 
السكنية الريفية والضواحي واحلوارض. واتضح للباحثني أن القيمة الوسطية للرصاص يف الدم يف جممل العينة 7.3 مكروغرام/دييس لرت )االنحراف 
املعياري 2.8(، واملجال 1.6-17.0 مكروغرام/دييس لرت، وكان هناك تفاوت ملحوظ يتصل بالعمر ومكان اإلقامة واالرتفاع عن سطح البحر والبعد 
عن مواقع إنتاج الغازولني. وقد بلغت معدالت انتشار املستويات الّسامة للرصاص )مستوى الرصاص يف الدم أكثر من 10 مكروغرام/دييس لرت( 
50 مرتًا من مواقع توليد  الذين يعيشون يف الضواحي )39.7%( وعىل مسافة تقل عن  الناس  22.8% يف املجمل و2.4% لدى األطفال. واتضح أن 

 الغازولني )93.1%( معرضون ملستويات بيئية مرتفعة من الرصاص، كام كان هناك عالقة خطية بني مستوى الرصاص يف الدم ومستوياته يف اهلواء
)r = 0.8(. وإذا كان التعرض للرصاص ال يمّثل مشكلة صحية هامة لدى البالغني يف جمتمعنا، فإن 2.4% من األطفال يعانون من مستويات سمية من 

الرصاص، وينبغي إيالء االهتامم باإلجراءات التي تستهدف خفض التعرض للمعادن الثقيلة يف البيئة.

Exposition au plomb dans la population générale du gouvernorat de Duhok, dans la région du Kurdistan (Iraq)

RÉSUMÉ La présente étude a été menée pour établir une base de données sur l'exposition au plomb d'un 
échantillon de la population générale du Gouvernorat de Duhok (Iraq) en 2011. Une étude transversale a été réalisée 
sur la concentration sanguine de plomb chez 820 personnes ainsi que sur les taux de poussière et de plomb dans 
l'air des zones résidentielles urbaines, suburbaines et rurales. La concentration moyenne de plomb dans le sang 
de l'échantillon global était de 7,3 µg/dl (E.T. 2,8 ; extrêmes 1,6–17,0 µg/dl) ; des différences significatives ont 
été retrouvées en fonction de l'âge, du lieu d'habitation, de l'altitude et de la distance par rapport à un groupe 
électrogène à essence. La prévalence de niveaux toxiques de plomb (concentration moyenne de plomb dans le sang 
> 10 µg/dl) était de 22,8 % dans l'ensemble de l'échantillon et de 2,4 % chez les enfants. Les personnes vivant dans 
des zones suburbaines (39,7 %) et à moins de 50 m d'un groupe électrogène à essence (93,1 %) étaient exposées à 
des niveaux élevés de plomb dans l'environnement. Une relation linéaire a été retrouvée entre la concentration 
moyenne de plomb dans le sang et les niveaux de plomb dans l'air (r = 0,8). Alors que l'exposition au plomb ne 
constitue pas un problème de santé majeur pour les adultes de notre communauté, 2,4 % des enfants présentaient 
des concentrations de plomb toxiques. Des mesures de réduction de cette exposition aux métaux lourds dans 
l'environnement doivent être envisagées.
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Introduction

Exposure to low doses of lead is par-
ticularly harmful to children, whose 
neurological development may be per-
sistently and irreversibly affected [1–3]. 
Exposure to lead causes a number of 
diseases in later age groups, including 
mild mental retardation, as shown by 
loss of IQ points, as well as increased 
blood pressure, anaemia and gastro-
intestinal effects. Several other disease 
outcomes have been associated with 
exposure to lead [4,5]. The only effica-
cious method of avoiding these toxic 
effects is to control the population’s ex-
posure to lead by eradicating its sources, 
which are not always obvious. Hence it 
is essential to know the level of exposure 
of the population so that the necessary 
control measures can be established.

In Iraq, most studies on lead expo-
sure have been conducted in exposure 
risk groups [6]. However, considering 
that there are still many gasoline power 
generators and vehicles using leaded 
petrol in the country, it is possible that 
high lead levels exist in the general 
population living in areas of heavy traf-
fic and high emission of lead into the 
atmosphere. Therefore, this study was 
carried out to establish baseline data on 
blood and environmental lead levels in 
a sample of the general population from 
the Duhok governorate area.

Methods

Setting and sample
A cross-sectional study design was con-
ducted on 820 individuals who were not 
occupationally exposed to lead. They 
were apparently healthy individuals of 
both sexes with an age range from 1 
month to 64 years. All had no history of 
chronic illness or of personal or family 
history of lead exposure.

The sample size was calculated 
according to the World Health Or-
ganization formula to be around 767 
[7]. Individuals living in 3 distinct 

living areas (urban, suburban and ru-
ral) were included in this study. The 
urban areas were in Duhok city, the 
main urban area in the centre of Duhok 
governorate. The city is located in a 
valley between 2 mountains and areas 
were chosen at different altitudes in the 
valley: low (540– < 560 m), moder-
ate (560– < 630 m), and high (> 630 
m). The suburban areas chosen were 
districts 60 km west of Duhok, 100 
km east of Duhok and 70 km north 
Duhok. The rural areas chosen were 
5 villages situated in the districts of 
Duhok governorate where there were 
no municipality and no industrial 
sources of lead pollution. Among the 
individuals selected, 420 were urban 
living in different parts of Duhok city, 
300 were living in suburban areas and 
100 were living in rural areas. Urban 
samples were collected from Azadi 
main secondary care hospital and the 
primary health centre in Duhok, sub-
urban samples were collected from the 
local hospital while rural samples were 
collected directly from in the village 
main hall.

Data collection

A pre-tested questionnaire was de-
signed to obtain information on age, 
sex, residence, cigarette smoking and 
current occupation.

Samples
Since blood lead estimation is eas-
ily affected by contamination suitable 
precautions were taken to avoid any 
contamination and a trace-element-free 
technique was used during the handling 
and analysis of blood samples. Venous 
blood samples (5 mL) were withdrawn 
from each individual under study and 
transferred to EDTA tubes for the esti-
mation of blood lead level.

For determination of environmental 
dust lead levels roadside dust samples 
were collected from different residential 
areas (urban, suburban and rural) using 

methods specified by the manufacturer 
of the test kit.

For determination of environment 
air lead levels roadside air samples were 
collected from the same urban and ru-
ral areas investigated. A low flow-rate 
sampler with maximum flow rate of 6 
m2/24 hours was used. This sampler 
was equipped with a pump, a counter, a 
3.7 cm disk holder and fitted with glass 
fibre filter (Whitman GF/A). The col-
lection time was 72 hours in the urban 
areas and 144 hours in the rural areas.

Verbal consent for participation and 
approval to supply blood samples for 
testing was obtained from the parents 
of the children and from the adults, af-
ter the nature of the study had been 
explained to them. The study protocol 
was approved by the local scientific and 
ethical committees.

Analysis
Blood lead was analysed by flame 
atomic absorption spectrophotometer 
(Perkin Elmer) using a standardized 
procedure published by the company. 
Radiation source absorbance was 
measured at a wavelength of 283 nm, 
using a band pass of 0.7 nm. Briefly 
EDTA–blood was precipitated with 
20% trichloroacetic acid (TCA) so-
lution. The supernatant solution was 
aspirated directly to the spectropho-
tometer and the samples were run in 
batches using standard lead solution 
of 10, 25 and 50 µg/dL to correct the 
sensitivity of the instrument. A reagent 
blank was prepared by mixing an equal 
volume of 20% TCA with deionized 
water. The blank gave a reading of 1 µg/
dL and this value was subtracted from 
the reading of the samples examined. 
A pooled normal blood was run with 
every batch and gave a reading of 12 µg/
dL. Serial replication of aliquots from 
a pooled blood sample and an internal 
control standard were used to check the 
precision and accuracy of the analytical 
method. The coefficient of variation for 
lead in pooled blood samples was 3.5% 
(n = 30). Values for the internal control 
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standards (Radian Corporation) were 
calculated between every 10 samples 
in the rack of samples with each new 
batch. Samples which did not differ by 
more than 2% of the standard value 
were considered acceptable. All samples 
were analysed in triplicate and results 
referred to the standard curve previ-
ously prepared.

The dust lead levels in each area were 
estimate using a standard lead test kit 
(Abbott Laboratories). This test utilizes 
a patented leach method for testing and 
gives semi-quantitative results which 
indicate the approximate lead release 
in samples. After the comparison of the 
resultant colour produced, the concen-
tration of lead is shown into parts per 
million (ppm).

For the air samples, lead from the 
Whitman glass fibre filter was extracted 
with 5% nitric acid. Similar to the blood 
samples, the lead concentration was 
estimated by direct aspiration into 
the flame of the atomic absorption 

spectrophotometer. The air lead con-
tent was calculated from the American 
Society for Testing Materials formula 
[8].

Assessment of lead exposure
The highest values for toxic levels of BPb 
lead according to the recommenda-
tions of the Centers for Disease Control 
and Prevention [9] were selected as the 
cutoffs for this study: > 10 µg/dL in 
children and > 25 µg/dL in adults. Dust 
lead levels > 5 ppm was considered as 
the cutoff value for low level of lead 
exposure whereas a level of < 25 ppm 
indicated high level of lead exposure. 

Statistical analysis
Data were translated into a computer-
ized database structure. Statistical analy-
ses were computer assisted using SPSS, 
version 13. The correlations between 
blood lead level (BPb) and air lead 
level was estimated by linear regression 
analysis.

Results

Blood lead level
The mean BPb value in the total sam-
ple was 7.3 µg/dL [standard deviation 
(SD) 2.8 µg/dL], range 1.6 to 17.0 µg/
dL. The mean BPb concentration in 
adults (ages 17–64 years) was 8.6 (SD 
3.3) µg/dL and in children (ages > 1–16 
years) was 5.3 (SE 1.9) µg/dL, a differ-
ence which was statistically significant 
(P < 0.01). Mean BPb levels of males 
[8.6 (SD 3.5) µg/dL] were significantly 
higher than those of females [4.7 (SD 
1.4) µg/dL] (P < 0.01). The mean BPb 
concentration in those living in rural 
areas [4.2 (SD 1.2) µg/dL] was signifi-
cantly lower compared with the urban 
and suburban groups, who had mean 
levels of 6.9 (SD 3.0) µg/dL and 9.1 
(SD 3.2) µg/dL respectively (P < 0.001 
for all) (Table 1).

Comparing the mean BPb level of 
urban males (n = 320) and females (n 
= 100) showed higher values for males 

Table 1 Mean blood lead levels in the study population according to age, sex and residence

Variable Total Blood lead concentration (µg/dL) P-valuea 

 No. Mean (SD) Range

Age of children (years) < 0.001b

< 1 22 3.3 (0.7) 1.6–4.4  

< 5 46 4.3 (0.5) 1.8–5.0  

5–9 66 5.5 (1.4) 2.1–7.8  

10–16 73 6.2 (2.4) 2.5–10.1  

All 207 5.3 (1.9) 1.6–10.1  

Age of adults (years) < 0.001

17–9 349 7.7 (2.9) 3.3–13.0  

30–39 168 9.2 (3.2) 3.8–14.9  

40+ 96 11.1 (2.9) 5.8–17.0  

All 613 8.6 (3.3) 3.3–17.0  

Sex      < 0.001

Male 541 8.6 (3.5) 2.7–17.0  

Female 279 4.7 (1.4) 1.6–9.4  

Residence area < 0.001

Urban 420 6.9 (3.0) 1.6–15.0

 Suburban 300 9.1 (3.2) 4.0–17.0

Rural 100 4.2 (1.2) 2.1–7.6

Total 820 7.3 (2.8) 1.6–17.0  
aAnalysis of variance; bAge group < 1 year versus 10–16 years. 
SD = standard deviation.
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[7.6 (SD 3.7) µg/dL] than females [4.4 
(SD 0.6) µg/dL)] (P < 0.001). How-
ever, the difference was smaller and 
non-significant comparing rural males 
(n = 54) and rural females (n = 46) [4.5 
(SD 1.8) µg/dL versus 3.9 (SD 0.5) µg/
dL] (P > 0.05).

Current guidelines for lead poison-
ing consider cut-offs for toxic levels 
when BPb levels are > 10 µg/dL for a 
child and > 25 µg/dL for an adult. We 
found 5/207 children (2.4%) had BPb 
level > 10 µg/dL, whereas 182/613 
adults (29.7%) had BPb level 10–25 
µg/dL. Therefore out of the total tested, 
187 (22.8%) individuals had toxic BPb 
levels > 10.0 µg/dL (Table 2).

BPb levels according to distance in 
which participants living from a gasoline 
generator and altitude are shown in Ta-
ble 3. The mean BPb levels of individu-
als living in areas 100–149, 50–99 and > 
50 m distance from gasoline generators 
were 3.3, 6.8 and 9.6 µg/dL respectively 
(P < 0.001 for all). BPb levels were also 
significantly higher in individuals of 
living at low altitudes compared with 
moderate or high altitude levels (P < 
0.001).

Dust lead level
Table 4 presents the distribution of the 
study sample according to median dust 

lead values found in the areas where 
they lived. The highest proportion of 
people living in areas with lead level 
in the range 25–50 ppm was found in 
those living in suburban areas (39.7%), 
at low altitudes (62.8%) and < 50 m 
from a gasoline generator (93.1%). 

Air lead level
Table 5 shows the mean lead levels in 
environmental air. Mean lead levels 
were significantly higher in urban ar-
eas than suburban and rural areas (P < 
0.001). The mean blood lead levels of 
participants were positively correlated 
with mean lead levels in air (r = 0.8, P 
< 0.01).

Discussion

The BPb level is commonly used as an 
indicator of lead exposure in humans 
[10]. Among the individuals in the pre-
sent study, mean BPb concentration in 
adults was 8.6 µg/dL and in children 
was 5.3 µg/dL. The results suggest 
that, overall, individuals in our study 
had BPb levels within the acceptable 
limit reported by others (7.3 µg/dL) 
[11]. Previous studies in other parts 
of Iraq found higher BPb levels in the 
population [12,13]. For example, a 

study conducted on 629 elementary-
school children in Baghdad found a 
mean BPb level of 13.9 µg/dL [14]; this 
value was higher than ours, probably 
due to the origin of their samples, which 
were taken mainly from the centre of 
the city. Furthermore, several studies 
on children in the Eastern Mediter-
ranean region (EMR) indicated high 
levels of lead exposure. For example, 
an investigation of environmental lead 
concentrations in Cairo indicated that 
the BPb levels of children ranged from 
14.4 µg/dL for those < 1 year old to 10.8 
µg/dL for those aged 5–6 years old, and 
that approximately 64% of children had 
BPb levels > 10 µg/dL. Similar findings 
have been reported from Pakistan and 
Saudi Arabia, as well as other countries 
in the EMR [15]. However, our results, 
in comparison, reflected a lower level 
of exposure, probably due to the geo-
graphical nature of the residential areas, 
the low number of vehicles, no indus-
trial emissions and low occupational 
exposure [16].

With respect to BPb levels, our re-
sults overall showed higher values in 
urban individuals living near gasoline 
generators or at low altitudes. Other 
studies concur with this observation 
of higher values in urban areas with 
greater atmospheric contamination by 

Table 2 Distribution of blood lead levels in the study population according to age

Age (years) Total Blood lead concentration (µg/dL)

< 5.0 5–10 > 10–25

No. No. % No. % No. %

Children

< 1 22 22 100.0 0 0.0 0 0.0

< 5 46 36 78.3 10 21.7 0 0.0

5–9 66 36 54.5 30 45.5 0 0.0

10–16 73 20 27.4 48 65.8 5 6.8

All 207 114 55.1 88 42.5 5 2.4

Adults

17–29 349 89 25.5 172 49.3 88 25.2

30–39 168 17 10.1 93 55.4 58 34.5

40+ 96 0 0.0 60 62.5 36 37.5

All 613 106 17.3 325 53.0 182 29.7

Total 820 220 26.8 413 50.4 187 22.8
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the metal [17], and in crowded areas in 
which exposure to lead is higher owing 
to the greater number of gasoline gener-
ators and vehicles. The results obtained 
for prevalence of intoxication were 
also similar, since a greater prevalence 
was observed in individuals residing in 

downtown areas and those living near 
gasoline generators.

Regarding age and sex, we found a 
tendency towards increased BPb levels 
with higher age, probably due to higher 
exposure to lead from the contami-
nated atmosphere owing to increased 

Table 3 Blood lead levels according to distance from gasoline generators and individuals' living altitude levels (n = 420) 

Variable Total Blood lead concentration (µg/dL) P-valuea

No. Mean (SD) Range

Distance from gasoline generator (m)

< 50 158 9.8 (3.5) 4.0–15.0

< 0.00150–99 140 6.8 (1.5) 2.7–12.7

100–149 122 3.3 (1.4) 1.6–11.8

Altitude

Low (540–> 560 m) 163 9.1 (4.4) 3.7–15.0

< 0.001Moderate (560–> 630 m) 189 6.3 (2.2) 2.3–11.8

High over (≥ 630 m) 68 3.3 (1.9) 1.6–7.6
aAnalysis of variance. 
SD = standard deviation.

Table 4 Distribution of study population by median dust lead concentration in their area of residence 

Variable Total Dust lead concentration (ppm)

1–5 > 5–10 > 10–25 > 25–50 Mediana

No. No. % No. % No. % No. %
Residence area

Urban 420 9 2.1 156 37.1 153 36.4 102 24.0 10–25

Suburban 300 0 0.0 27 9.0 154 51.3 119 39.7 10–25

Rural 100 18 18.0 55 55.0 27 27.0 0 0.0 5–10

Distance from gasoline generator (m)

< 50 158 0 0.0 0 0.0 11 7.0 147 93.0 25–50

50–99 140 0 0.0 0 0.0 47 33.6 93 66.4 25–50

100–149 122 0 0.0 6 4.9 113 92.6 3 2.5 10–25

Altitude

Low 317 0 0.0 37 11.7 81 25.6 199 62.8 25–50

Moderate 369 3 0.8 82 22.2 109 29.5 175 47.5 10–25

High 134 7 5.2 34 25.4 90 67.2 3 2.2 10–25
aP < 0.01, Kruskal–Wallis: urban and suburban versus rural; distance from gasoline generators < 50 m and 50–99 m versus 100–149 m; low and moderate altitude 
versus high altitude.

outdoor activity. A statistically signifi-
cant difference was found in the mean 
lead levels of males and females. Other 
authors have also demonstrated lower 
lead levels in females, below the toxic 
limit [18]. In fact, none of the females 
in our series had BPb levels within the 
elevated range (> 10 µg/dL). How-
ever, large numbers of males had BPb 
values > 10 µg/dL. This could be also 
attributed to increased outdoor activity 
and to cigarettes smoking (none of the 
females in this study reported being a 
cigarette smoker).

Blood lead level determination is 
the method currently recommended 

Table 5 Mean lead levels in air of the urban, suburban and rural residential areas

Area Total Air lead concentration (µg/m3)

No. Mean (SD) Range

Urban 34 3.80 (0.51) 1.30–7.02

Suburban 2 2.29 (0.24) 2.04–2.52

Rural 4 0.44 (0.06) 0.37–0.55

SD = standard deviation.
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for lead exposure assessment [19]. The 
use of dust and air lead assessment has 
been previously recommended as ad-
ditional markers for lead source and 
exposure [20]. We found a tendency 
towards increased BPb values with in-
creasing level of exposure indicated by 
dust and air levels. In our sample, 57.8% 

of individuals were living in areas with 
dust lead levels 25–50 ppm and most 
of them in urban and suburban areas of 
high air lead levels.

We conclude from our results that 
lead exposure does not constitute a great 
health problem for the adult population 
of our community, since average blood 

lead levels were below toxic levels and the 
prevalence of intoxication was similar to 
that reported in other studies. Neverthe-
less, 2.4% of the children had toxic levels 
of lead and measures to reduce exposure 
to environmental heavy metals should 
be considered, especially in urban areas 
where children are particularly at risk.
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Consumption of iodized salt among households of 
Basra city, south Iraq
S.M. Ebrahim 1 and N.K. Muhammed 2 

ABSTRACT Progress towards universal salt iodization in Iraq is uncertain. A cross-sectional study with cluster 
sampling was carried out to investigate the sources and packaging of salt in 900 households in Basra and assess 
the knowledge and practice of household members regarding iodized salt and iodine deficiency disorders. 
Adequately iodized salt was found in only 68.3% of households. Salt from local sources was significantly less likely 
to be iodized than salt from imported sources (15.3% versus 86.9% had ≥ 15 ppm). Salt in plastic packages was 
mostly adequately iodized (95.0%) compared with loose packages (70.3%). Most respondents had heard about 
iodized salt (92.6%), yet only 27.1% knew about the health benefits. Significantly more household members with 
university education had iodized salt in the household than those who were illiterate or only could read/write 
(82.0% versus 57.7%). Better monitoring of local salt supplies and more education to improve the population’s 
awareness of iodization are needed.
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استهالك امللح امُلَيْوَدن بني العائالت يف مدينة البرصة، جنوب العراق
سمرية حممد إبراهيم، هناد قاسم حممد

اخلالصـة: ال توجد معلومات مؤكدة عن التقدم املحرز يف َيْوَدَنة امللح الشاملة يف العراق. وقد أجرت الباحثتان دراسة مستعرضة عىل عينات عنقودية 
الستقصاء مصادر امللح وتعبئته لدى 900 أرسة يف مدينة البرصة، ولتقييم املعارف واملامرسات لدى أفراد العائالت عن امللح امُلَيْوَدن وعن اضطرابات 
عوز اليود. ووجدت الباحثتان امللح امُلَيْوَدن بكميات كافية لدى 68.3% من العائالت. وتبينَّ هلام أن امللح املستمد من مصادر حملية يغلب أن يكون 
أقل من حيث الَيْوَدَنة من امللح املستورد، ولدرجة ُيْعَتد هبا )إذ تضمن 15.3% من امللح املحيل مقابل 86.9 من امللح املستورد عىل كمية تعادل أو تزيد 
عن 15 جزء باملليون من اليود(. كام وجدت الباحثتان أن امللح يف العبوات البالستيكية كان يف غالب األحيان ُمَيْوَدنًا بدرجة كافية )95.0%( مقارنة 
بالعبوات غري املغلقة )70.3%(. واتضح للباحثي أن معظم املستجيبي للدراسة قد سمعوا عن امللح امُلَيْوَدن )92.6%(، إال أن 27.1 منهم فقط كانوا 
يعرفون منافعه. كام اتضح للباحثي أن أفراد العائالت احلاصلي عىل تعليم جامعي لدهيم ملح ُمَيْوَدن داخل العائالت أكثر مما لدى األميي أو الذين 
يستطيعون بالكاد القراءة والكتابة، والفرق ُيْعَتد به )82.0% مقابل 57.7%(. واستنتجت الباحثتان أن احلاجة ماسة لرصد أفضل لإلمدادات املحلية 

من امللح وللمزيد من التثقيف لتحسي وعي الناس بَيْوَدَنة امللح.

Consommation de sel iodé des ménages de la ville de Bassora (sud de l'Iraq)

RÉSUMÉ Les progrès tendant vers une iodation universelle du sel en Iraq sont incertains. Une étude transversale d'un 
échantillon en grappes a été menée pour connaître les sources d'approvisionnement et le conditionnement du sel  
dans 900 ménages de la ville de Bassora, mais aussi pour évaluer les habitudes de consommation de sel iodé 
des membres des ménages et leurs connaissances des troubles dus à une carence en iode. La présence de sel  
adéquatement iodé a été observée dans seulement 68,3 % des ménages. Le sel de sources locales était  
significativement moins iodé que le sel importé (15,3 % contre 86,9 % contenait plus de 15 ppm). Le sel 
conditionné en emballage plastique avait le plus souvent une teneur en iode adéquate (95,0 %) par rapport au 
sel vendu en vrac (70,3 %). La plupart des répondants avaient entendu parler du sel iodé (92,6 %) ; pourtant, 
seulement 27,1 % en connaissaient les bienfaits pour la santé. Les membres des ménages qui avaient fait des études  
universitaires étaient plus nombreux à consommer du sel iodé que ceux qui étaient analphabètes ou savaient 
seulement lire ou écrire (82,0 % contre 57,7 %). Un meilleur suivi de l'approvisionnement local en sel et une 
meilleure éducation sont nécessaires pour améliorer la sensibilisation de la population à l'iodation.
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Introduction

The greatest cause of preventable brain 
damage in childhood is iodine defi-
ciency, caused by a low dietary supply of 
iodine [1]. This is the primary motiva-
tion behind the current worldwide drive 
to eliminate iodine deficiency through 
the strategy of universal salt iodization 
[2–4]. The World Health Organization 
(WHO)/United Nations Children's 
Fund (UNICEF)/International Coun-
cil for the Control of Iodine Deficiency 
Disorders (ICCIDD) have approved a 
cut-off point of 20–40 parts per million 
(ppm) for iodine in salt. The goal is 
to have 90% of households using ad-
equately iodized salt (≥ 15 ppm iodine) 
and to use salt iodine testing as an indi-
cator for monitoring progress towards 
universal salt iodization [5–7].

In 1993 the Iraqi government be-
gan a plan of action towards iodization 
of all salt in the country and to ensure 
that only iodized salt was distributed 
in food rations [8]. Yet inadequacies 
in the programme were reported in 
2000 [9] and when the status of io-
dine deficiency disorders (IDD) in the 
Eastern Mediterranean countries was 
monitored in the beginning of 2001, 
Iraq was classified as having severe IDD 
along with Afghanistan and Pakistan 
[8]. Following the invasion of Iraq by 
the Allied Forces in 2003 and the cur-
rent political difficulties, the status of 
iodine nutrition in the Iraqi population 
is still uncertain. Salt is no longer distrib-
uted in food rations and people tend to 
meet all their salt requirements from 
the local markets, with most people 
choosing low-price salt brands which 
may be partially iodized or even totally 
uniodized. This was confirmed by the 
World Food Programme’s food secu-
rity survey in late 2007, which revealed 
that only 23.4% of Iraqi households had 
adequately iodized salt and for Basra 
governorate in the south of Iraq the rate 
was even lower (20.7%) [10].

The present study was carried out to 
investigate the sources and packaging of 

salt in households in Basra and assess the 
knowledge and practice of household 
members in Basra regarding iodized 
salt and IDD in order to understand 
reasons behind the low consumption of 
iodized salt.

Methods

Setting and sample
The study was a cross-sectional, multi-
stage study conducted in Basra city, 
which is located in the centre of Basra 
governorate in the south of Iraq and 
is the biggest of the 7 administrative 
districts. The study was conducted dur-
ing March and April 2011. The survey 
used probability proportionate to size 
cluster sampling, a methodology widely 
used for health indicators. The sample 
size was 900 households derived from 
30 clusters, with 30 households from 
each cluster. In the areas selected, 2 field 
teams coordinated closely with health 
visitors at local primary health care 
centres to identify and invite household 
members for the assessments. Prior to 
the fieldwork, each team was trained in 
interviewing techniques, standardized 
coding and completion of forms and 
spot-testing of household salt.

Data collection
In this survey, interviewers tested 
samples of salt found in households 
for iodine levels using spot test kits 
(MBI Chemicals) obtained through 
UNICEF. Adequately iodized salt has 
been defined as containing ≥ 15 ppm of 
iodine, and according to manufacturer’s 
specifications these kits were accurate 
for visual detection of iodine concentra-
tions at 0, 7, 15 and 30 ppm. At the time 
of testing, information about the brand 
name (local or imported) and the type 
of packaging (plastic non-transparent 
or transparent), and whether it was la-
belled as iodized or not, was noted.

The person in the household prin-
cipally responsible for food cooking 
was identified and given a series of 

knowledge and practice questions. Re-
spondents were asked about their level 
of education and if they knew about the 
effects of iodine deficiency; had heard 
about iodized salt; and were aware of 
the health benefits of iodized salt. Re-
spondents were also asked about their 
salt storage practices.

Data analysis
All data were expressed as numbers 
and percentages. SPSS, version 16 was 
used for the statistical analysis. The chi-
squared test was used to examine the 
association between the groups and 
a P-value < 0.05 was considered to be 
significant

Results

Adequately iodized salt (≥ 15 ppm) was 
found in 614 (68.3%) of the 900 tested 
salt samples, 75 (8.3%) were partially io-
dized and 211 (23.4%) were uniodized. 
Imported brands of salt were consumed 
by 665 households (73.9%), out of 
which 578 (86.9%) were adequately 
iodized. The remaining 235 households 
(26.1%) consumed locally produced 
salt from factories in Basra and nearby 
governorates, out of which only 36 sam-
ple (15.3%) were adequately iodized. 
This difference was statistically signifi-
cant (P < 0.01) (Table 1).

Original salt packages were available 
in 802 households (89.1%) and all were 
labelled as iodized. Table 1 showed that 
of 161 salt samples packed in non-trans-
parent plastic packages and labelled as 
iodized, 95.0% were adequately iodized, 
and this was significantly higher than 
in the 641 salts packed in transparent 
packages (70.3%) (P < 0.01).

Significantly more of the house-
hold respondents with higher educa-
tion level used adequately iodized salt 
than those with lower education levels 
(82.0% of those with university educa-
tion versus 57.7% of those where were 
illiterate or only read/write) (P < 0.01) 
(Table 1). Although the great majority 
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of household respondents had heard 
about iodized salt (92.6%), Table 2 
shows that only 27.1% were aware of 
the health benefits of iodized salt. Even 
among those who consumed iodized 
salt only 33.6% were aware of the ben-
efits.

Most of the households (804, 
89.3%) had good storage practices, 
keeping their salt covered, in a place 
away from humidity.

Discussion

Rapid test kits were used for the as-
sessment of iodine levels in the house-
hold salt samples because these give 
immediate results and may also play a 
valuable educational role in that they 
provide a visible indication to the public 
that salt actually is iodized [5]. Their 
sensitivity for determining a specific salt 
iodine concentration (e.g. 15 ppm) has 
been less firmly established [11]. More 
than two-thirds (68.3%) of households 
in Basra city were consuming iodized 
salt, which was a higher than the rate 
in 2007. Yet the current rate was still 
considerably below the national goal of 

90% coverage. Our figure did not differ 
much from the results of household 
surveys in Egypt (68.3%) and Oman 
(78%) but was much higher than what 
was reported for Yemen [12].

The higher rate of consumption of 
adequately iodized salt in the current 
study may be because the Ministry of 
Health in the last few years required all 
imported salts to be checked at import 
for the certificate of conformity and 
this may have been more effective in 

promoting adequate iodized salt sup-
plies than the food inspections of the 
domestic salt enterprises [13].

Imported salts were consumed more 
than locally produced salt brands due to 
the fact that salt factories in Iraq supply 
only about 10% of the salt needed for 
the country and not all them produce 
iodized salt [14]. All salt factories in Iraq 
are private and some of them have no of-
ficial license and are still producing uni-
odized salt. However, local monitoring 

Table 1 levels of iodized salt consumption in sampled household by the source of salt production, type of packaging and 
education of the household respondents (n = 900)

Variable No. Iodine content (ppm) P-value

0 < 15 ≥ 15

No. % No. % No. %

Source of salt tested < 0.01

Imported 665 40 6.0 47 7.1 578 86.9

Local 235 171 72.8 28 11.9 36 15.3

Total 900 211 23.4 75 8.3 614 68.3

Type of salt package < 0.01

Transparent 641 128 20.0 62 9.7 451 70.3

Plastic 161 3 1.9 5 3.1 153 95.0

Total 802 131 16.3 67 8.4 604 75.3

Respondent’s educational level < 0.01

Illiterate/read and write 345 107 31.0 39 11.3 199 57.7

Primary 214 46 21.5 15 7.0 153 71.5

Secondary 208 40 19.2 15 7.2 153 73.6

Higher 133 18 13.5 6 4.5 109 82.0

Total 900 211 23.4 75 8.3 614 68.3

Table 2 Knowledge of household respondents about iodized salt (n = 900) 

Variable No. %

Knew effects of iodine deficiency

Yes, at least 1 188 20.9

Yes, 2 or more 54 6.0

No 658 73.1

Heard about iodized salt

Yes 833 92.6

No 67 7.4

Aware of health benefits of iodized salt

Yes 244 27.1

No 656 72.9

Consumed iodized salt (n = 614)

And aware of its benefits 206 33.6

But not aware of its benefits 408 66.4
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has also shown that there are a number 
of fake products on the market, with 
uniodized salt wrongly labelled as io-
dized in Basra city. In this study not all 
the imported salt which was labelled as 
iodized was found to be iodized when 
reaching the consumers and this may be 
related to the following: variability in the 
amount of iodine added during the io-
dization process; uneven distribution of 
iodine in the iodized salt within batches 
and individual bags due to insufficient 
mixing of salt after the salt iodization 
process and/or variation in particle size 
of salt crystals in a batch; loss of iodine 
due to salt impurities, packaging and 
environmental conditions during stor-
age and distribution; and the availability 
of uniodized salt (which could be past 
its expiry date) from unconventional 
marketing sources [5].

In this study salt iodine levels dif-
fered significantly between the types 
of salt packaging materials, similar to a 
household survey in Kazakhstan [11] 
and a national micronutrient survey in 
Oman in 2004 [12]. A study conducted 
in Canada showed the effect of high hu-
midity coupled with porous packaging 
that resulted in 30%–80% loss of iodine 
within a period of 6 months. However, 
longer storage—beyond 6 months—
aggravated losses. Therefore, it is rec-
ommended that the time required for 
distribution, sale and consumption of 
iodized salt be minimized as far as pos-
sible, to ensure effective use of the added 
iodine [15]. This result agrees with the 

results of a study in China which sug-
gested that waterproof sealed sacks 
protect the salt from temperature and 
humidity [16].

In this study women were targeted 
in particular because of their role in 
controlling family food purchasing 
and consumption in the majority of 
households. A higher education level of 
household respondents was associated 
with higher rate of consumption of io-
dized salt. That could be because better 
education may influence good practice 
through better awareness about iodized 
salt [17,18] or because those with bet-
ter education have a higher incomes, 
which enables them to afford more 
expensive, imported brands of salt. The 
rate of knowledge about the benefits of 
iodine in our study was lower than in 
a household survey of food caterers in 
Ethiopia but the proportion who had 
heard about iodized salt was higher in 
our study [17]. Respondents’ aware-
ness about the benefits of consuming 
iodized salt was lower than for female 
respondents in a household survey in 
Oman [12] and much lower than in 
Kazakhstan [11]. The rate of consump-
tion of iodized salt among those who 
aware of the benefits of iodized salt was 
not much different from a study done 
in Turkey on the effect of mass media 
in promoting iodized salt consumption 
among married women [19].

Most of the households stored their 
salt with a cover and away from humid-
ity. These good practices may not be 

due to care of iodized salt but to prevent 
salt contamination and to keep it from 
moisture. More public information is 
needed about storage practices at the 
retailer and household level to prevent 
loss of iodine from salt.

Conclusions and 
recommendations

Only about two-thirds of salt samples 
consumed by Basra city households 
were adequately iodized and we 
therefore recommend developing and 
implementing an on-going monitoring 
system for quality assurance and quality 
control for importation, production, dis-
tribution and marketing of iodized salt. 
Salt from local sources was significantly 
less likely to be iodized and therefore 
efforts should be focused on increasing 
and ensuring the production of only io-
dized salt by factories inside Iraq. Only 
27.1% of household members knew 
the benefits of iodized salt and those 
with better education were significantly 
more likely to have iodized salt in the 
household, suggesting that more efforts 
are needed to raise awareness in the 
community about the importance of 
IDD and its effective prevention with 
iodized salt. Salt producers could be 
required to place information about 
the health benefits of iodized salt on salt 
packages. Iraq should be committed 
to assessment and reassessment of the 
programme for the elimination of IDD.
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in accordance with their national situation and resources. The overall goal of the strategy is to improve the nutritional 
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Oral and pharyngeal cancers in Yemen: a retrospective 
study
E.S. Halboub,1,2 M.Abdulhuq 1 and A. Al-Mandili 3

ABSTRACT Hospital-based studies have revealed very high relative frequencies of oral and pharyngeal cancers 
in Yemen. This study estimated the relative frequencies of oral and pharyngeal cancers among Yemeni cancer 
patients registered in 2007 and 2008 and determined patients’ demographic and tumour characteristics. Of the 
registered 7515 cases, 302 (4.0%) were oral cancer and 239 (3.2%) pharyngeal cancer. Oral cancer was significantly 
more frequent among females while pharyngeal cancer was significantly more frequent among males. Oral 
cancer patients were significantly older than pharyngeal cancer patients. The tongue was the most affected oral 
site (53.6%) while the nasopharynx comprised 89.5% of pharyngeal cancers. The most frequent morphological 
type was squamous cell carcinoma (93.2%). High proportions of oral cancer (71.5%) and pharyngeal cancer 
(77.4%) patients were diagnosed at advanced stages. Compared with other countries in the region, oral cancer 
and nasopharyngeal cancer represent substantial national health burdens in Yemen.
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Cancers de la cavité buccale et du pharynx au Yémen : étude rétrospective

RÉSUMÉ Des études en milieu hospitalier ont révélé des fréquences relatives très élevées du cancer oropharyngé 
au Yémen. La présente étude a estimé les fréquences relatives du cancer de la cavité buccale et du pharynx chez 
des patients yéménites atteints de cancers enregistrés en 2007 et 2008. Leurs données démographiques et les 
caractéristiques de leur tumeur ont été relevées. Sur 7515 cas enregistrés, 302 concernaient des cancers de la cavité 
buccale (4,0 %) et 239 des cancers du pha  rynx (3,2 %). Les cancers de la cavité buccale étaient nettement plus  
fréquents chez les femmes alors que les cancers du pharynx étaient beaucoup plus nombreux chez les hommes. 
Les patients atteints d'un cancer de la cavité buccale étaient bien plus âgés que les patients souffrant d'un cancer 
du pharynx. La langue était le site le plus souvent touché de la cavité buccale (53,6 %) alors que le nasopharynx 
était impliqué  dans 89,5 % des cancers du pharynx. Le type morphologique le plus fréquent était l'épithéliome 
malpighien (93,2 %). Des proportions élevées de patients atteints d'un cancer de la cavité buccale (71,5 %) ou du 
pharynx (77,4 %) ont reçu un diagnostic à un stade avancé de la maladie. Par rapport à d'autres pays de la Région, 
le cancer de la cavité buccale et du nasopharynx représente une charge sanitaire importante pour le Yémen au 
niveau national.

رسطانا الفم والبلعوم يف اليمن: دراسة استعادية
عصام صالح حلبوب، حممود عبد احلق، أمحد املندييل

اخلالصـة: أظهرت الدراسات املرتكزة يف املستشفيات تواترات مرتفعة جدًا نسبيًا لرسطاين الفم والبلعوم يف اليمن. وتقدر هذه الدراسة التواترات 
النسبية لرسطاين الفم والبلعوم بني مرىض الرسطان يف اليمن املسجلني يف عامي 2007 و2008، وحتدد السامت الديمغرافية للمرىض وسامت الورم. 
وقد بلغ عدد احلاالت املسجلة 7515 حالة، منها 302 )4.0%( لرسطان الفم، و239 حالة )3.2%( لرسطان البلعوم. وقد كان رسطان الفم أكثر تواُترًا 
)تكرارًا( بني النساء، كام كان رسطان البلعوم أكثر تواُترًا )تكرارًا( بني الذكور. وكان مرىض رسطان الفم أكرب عمرًا بقدر ُيْعَتدُّ به من مرىض رسطان 
89.5% من رسطانات البلعوم. وكان أكثر  البلعوم. وكان اللسان أكثر املناطق إصابًة يف رسطان الفم )53.6%(، بينام شكل رسطان البلعوم األنفي 
األنامط املورفولوجية شيوعًا رسطانة اخلاليا الشائكة )93.2%(. وقد تم تشخيص نسبة مئوية مرتفعة من رسطانات الفم )71.5%( ومن رسطانات 
البلعوم )77.4%( لدى املرىض يف مراحل متقدمة. وبمقارنة النتائج مع ما لدى البلدان األخرى يف اإلقليم، وجد الباحثون أن رسطاين الفم والبلعوم 

األنفي يمثالن عبئًا ثقياًل عىل الصحة الوطنية يف اليمن.
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Introduction

Oral and pharyngeal cancers were es-
timated to affect more than 482 000 
people globally in 2008, more than half 
of whom (273 000) died of the disease 
[1]. Unfortunately, two-thirds of these 
cases occurred in developing countries 
[2]. The prevalence of oral cancer and 
pharyngeal cancer shows a wide dispar-
ity by sex [1,3] and geographical area 
[3,4]. While nasopharyngeal cancer is 
prevalent among the Chinese [5], oral 
cancer has been known to be preva-
lent in South Asian countries such as 
India [6] and Pakistan [7]. Worldwide 
variations in oral cancer distribution 
are believed to reflect different preva-
lences and patterns of risk habits such 
as khat chewing and waterpipe smoking 
[8–11].

Hospital-based studies have also re-
vealed very high relative frequencies of 
oral cancer [12] and head and neck can-
cer [13,14] in Yemen, where such risk 
habits are also common. As yet there 
has been no national population-based 
cancer report issued by the National 
Oncology Center (NOC) though 
many years have elapsed since its es-
tablishment in 2002. The objectives of 
this study therefore were to determine 
the relative frequency of oral cancer 
and pharyngeal cancer among Yemeni 
cancer patients who were registered at 
NOC in 2007 and 2008 and to analyse 
these patients by demographic and tu-
mour characteristics.

Methods

This descriptive, epidemiological study 
was carried out on retrospective data 
provided by the NOC, Sana’a, Yemen. 
For all patients registered in 2007 and 
2008, data regarding all patients with 
head and neck cancers was provided. 
The data included demographic details 
(sex, age and address) and tumour 
details (primary site, histology, grade 
and stage). The first author (H.E.) 

had access to the patients’ hard files 
to validate the provided data. When 
there were discrepancies between 
data sources, the data in the hard files 
were used. The primary site (topogra-
phy) and histology (morphology) of 
the neoplasms were reclassified and 
coded according to the International 
classification of diseases for oncology, 3rd 
edition (ICD-O-3) [15]. Hence only 
patients with malignant oral cancer or 
pharyngeal cancer (code C00-C14) 
were included in the present analysis. 
Tumours with other codes (i.e. not epi-
thelial tumours) were excluded, even 
those affecting the oral cavity, pharynx 
or both sites. For the included cases, 
tumour staging was reclassified and 
coded according to the SEER summary 
staging manual 2000 [16]. The main 
morphology of the malignant tumours 
were reclassified further as: squamous 
cell carcinoma; adenoid cystic carci-
noma; and papillary carcinoma. The 
less frequent morphological types were 
reclassified as other.

The statistical description and 
analyses were carried out using SPSS 
software, version 19. The descriptive 
statistics were presented as mean and 
standard deviation (SD) and relative 
frequencies as appropriate. The differ-
ences in age, were analysed by inde-
pendent t-tests, while the associations 
of the cancer distribution (oral cancer 
versus pharyngeal cancer) with the dif-
ferent grouping factors were analysed 
using chi-squared tests. P < 0.05 was 
taken as the level of significance.

Results

Of the 7515 patients registered with 
neoplasms in 2007 and 2008, 1004 
(13.4%) had head and neck cancers. Of 
these 541 were primary malignancies of 
the oral and pharyngeal tissues (code 
C00-C14); 302 (4.0%) were oral can-
cer and 239 (3.2%) pharyngeal cancer. 
Patients with tumours of the mesothe-
lial and soft tissues (code C45-C49), 

lymphoid, haematopoietic and related 
tissues (C81-C96) and ill-defined sec-
ondary and unspecified sites (C76-
C80) were erroneously registered as 
oral cancer or pharyngeal cancer and 
were excluded (n = 110).

Distribution by site
The tongue was the most affected oral 
subsite (162/302, 53.6%), followed by 
the floor of the mouth (55/302, 18.2%). 
Nasopharyngeal cancer constituted the 
major proportion of pharyngeal cancers 
(214/239, 89.5%) (Table 1).

Distribution by region
Of the 541 cases of oropharyngeal 
cancer 19.2%, 11.8%, 8.7% and 7.8% 
were referred from Al-Hodeida, Taiz, 
Hajja and Al-Amana provinces respec-
tively (Table 2). The distribution of 
oral cancer and pharyngeal cancer was 
statistically different across different 
provinces (P < 0.001). Oral cancer was 
more frequent in Al-Hodeida, Hajja and 
Al-Mahweet provinces while pharyn-
geal cancer was more frequent in almost 
all other provinces.

Distribution by age and sex
The overall mean (SD) age of oro-
pharyngeal cancer cases was 52.8 (SD 
17.0) years. Although the difference in 
age between males and females within 
each cancer type was not significant, 
oral cancer patients (males, females or 
both) were significantly older than their 
pharyngeal cancer peers (P < 0.001) 
(Table 3).

More males were affected by all 
oropharyngeal cancers (297, 54.9%) 
than were females (244, 45.1%) (Table 
1). The male to female ratios for oral 
cancer and pharyngeal cancer were 1.0 
(152:150) and 1.5 (145:94) respec-
tively. There was also a difference in 
the distribution of oral and pharyngeal 
cancers by sex. Women were more sus-
ceptible to oral cancer and males to 
pharyngeal cancer (P = 0.016) (Table 
4). Neither the subsite distribution of 
oral cancer nor of pharyngeal cancer 
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was significantly associated with pa-
tient’s sex (Table 1).

One-quarter of oropharyngeal can-
cer patients (135, 25.0%) were aged 
≤ 40 years. Significantly more of this 
younger group had pharyngeal cancer 
than oral cancer, whereas among the 
older age group pharyngeal cancer was 
more common (P < 0.001) (Table 4).

Distribution by grade and 
stage

It is noteworthy that all cases were his-
tologically verified. The most frequent 
morphological type of oropharyngeal 
cancer was squamous cell carcinoma 
(93.2%) and this was true for both oral 
and pharyngeal cases. The distribution 
by histological grade was significantly 
different; more of the well- and mod-
erately-differentiated cancers were in 
oral cancer (258/302, 85.4%) com-
pared with pharyngeal cancer (32/239 
13.4%) (P < 0.001) (Table 4).

A high proportion of both oral (216, 
71.5%) and pharyngeal (285, 77.4%) 
cancer patients were diagnosed at ad-
vanced (regional/metastasized) stages; 
however, the proportion of pharyngeal 
cancer patients at an advanced stage 

was significantly higher (Table 4) (P < 
0.001).

Discussion

The cancer registry is an essential part 
of any rational programme of cancer 
control, benefiting both individuals and 
the society in which they live. Establish-
ing the NOC was therefore a big step 
towards improving cancer control in 
Yemen. Nevertheless, providing chem-
otherapy and radiotherapy to patients 
has been the main priority of the health 
service and the work of the registry cen-
tre has been neglected. Hence, many 
patients with early stage cancer or who 
had chemotherapy elsewhere might 
not have been recorded. Addition-
ally, many cancer patients in Yemen 
still prefer to go abroad for treatment 
and are consequently not recorded. 
Therefore it would have been unreli-
able to attempt to calculate the cancer 
incidence in this study as it would have 
been an underestimate. The relative fre-
quency is still a valid measure, however. 
The comparison of relative frequencies 
of a given cancer between populations 
is at best an indirect measure of the 

absolute risk difference and will be 
more reliable when the cancer site of 
interest accounts for a small proportion 
of all cancer cases [17] as it is the case in 
the present study.

Another limitation of the present 
study was the quality of the provided 
data. No data on patients’ habits were 
available. Moreover, there was no stand-
ard coding and classification of tumour 
topography, morphology and extent 
of disease at the time of diagnosis. The 
authors, however, made efforts to com-
pare the provided data with what was re-
corded in the patient’s files and recoded 
them according to the international 
standards. In addition, all the registered 
cases were histologically verified which 
makes the present data reasonably valid 
and reliable.

The present analysis contradicts 
hospital-based studies which reported 
higher relative frequencies of oral can-
cer in the central and northern regions 
of Yemen: 18% [12] and 8.7% [14]. 
However, the figure in this study slightly 
exceeds what was previously reported 
in the southern region of Yemen: 2.9% 
[18]. Such a regional disparity within 
an individual country was reported 
previously in Yemen [19] and Saudi 

Table 1 Subsite distribution of 541 cases of oral cancer and pharyngeal cancer by sex

Cancer type Total
(n = 541)

Males
(n = 297)

Females
(n = 244)

No. % No. % No. %

Oral cancer

Lip 36 6.7 19 6.4 17 7.0

Tongue 162 29.9 88 29.6 74 30.3

Gum 37 6.8 15 5.1 22 9.0

Floor of mouth 55 10.2 27 9.1 28 11.5

Other & unspecified parts of the mouth 3 0.6 0 0.0 3 1.2

Parotid gland 3 0.6 0 0.0 3 1.2

Other & unspecified major salivary glands 6 1.1 3 1.0 3 1.2

Subtotal 302 55.9 152 51.2 150 61.4

Pharyngeal cancer

Tonsil 8 1.5 4 1.3 4 1.6

Nasopharynx 214 39.6 134 45.1 80 32.8

Hypopharynx 17 3.1 7 2.4 10 4.1

Subtotal 239 44.2 145 48.8 94 38.5
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Arabia [20]. In support of GLOBO-
CAN estimations [21] and other re-
ports [3,22–24], the relative frequency 
of oral cancer in Yemen was higher 
compared with many other developed 
countries and indeed other Arab coun-
tries. However, it was still much lower 
compared with data from Myanmar 
[25], Pakistan [7] and India [26]. The 
widespread habit of betel quid chewing 
within Asian populations, in addition 
to smoking tobacco, alcohol consump-
tion and poor oral hygiene, have been 
associated with high incidences of oral 
cancer [8,9]. Chewing khat, smokeless 
tobacco use (locally known as shamma) 
and waterpipe smoking (locally known 
as mada’a) are widely prevalent in 
Yemen and have been linked with oral 
cancer [10,11]. Further research on this 
is needed in Yemen.

Unexpectedly, the relative fre-
quency of pharyngeal cancer was higher 
compared with other reports from 
Yemen [12–14,18] and other countries 
[7,23–29]. Nasopharyngeal cancer, 
which accounted for more than 89% 
of the pharyngeal cancers in the present 
study, is relatively common among Iraqi 
[21] and western North African men 
[30] and among the Chinese [5]. It is 
not considered to be a tobacco-related 
cancer [27]. However, genetic and in-
fectious etiologies have been suggested 
[31].

In agreement with reports from 
Yemen [12,18,19], Saudi Arabia [23], 
Kuwait [27], Myanmar [25] and many 
other developed and developing coun-
tries [3], the tongue was the most af-
fected oral subsite in men and women. 
Differences between regions have been 

reported however. In south central 
Asia, the buccal mucosa was the most 
affected site and this is consistent with 
being the site where betel quid is held 
when chewing [3,26,32]. In Iraq, the lip 
is reported to be the most affected oral 
site [33,34], while the gingiva is the pre-
dominant oral site in Zimbabwe [35]. 
Although it is not the main site in direct 
contact with khat, shamma or both, the 
tongue is considered to be a high-risk 
site for oral cancer [36].

To the best of our knowledge, this 
was the first study which reported the 
distribution of oral cancer and pharyn-
geal cancer among different provinces 
in Yemen. Relative to pharyngeal can-
cer, oral cancer was significantly more 
common in Al-Hodeida, Hajja and 
Al-Mahweet provinces. Interestingly 
these areas are those where shamma 

Table 2 Distribution of 541 cases of oral cancer and pharyngeal cancer by province

Province Total
(n = 541)

Oral cancer
(n = 302)

Pharyngeal cancer
(n = 239)

No. % No. % No. %

Al-Hodaida 104 19.2 76 25.2 28 11.7

Taiz 64 11.8 30 9.9 34 14.2

Hajja 47 8.7 36 11.9 11 4.6

Ibb 32 5.9 16 5.3 16 6.7

Al-Amana 42 7.8 12 4.0 30 12.6

Sana’a 36 6.7 14 4.6 22 9.2

Dhamar 35 6.5 20 6.6 15 6.3

Amran 31 5.7 12 4.0 19 7.9

Al-Mahweet 28 5.2 20 6.6 8 3.3

Aden 19 3.5 12 4.0 7 2.9

Other provinces 103 19.0 54 17.9 49 20.5

Total 541 100.0 302 25.2 239 11.7

Chi-squared test, P < 0.001.

Table 3 Distribution of 541 cases of oral cancer and pharyngeal cancer by mean age and sex 

Sex Oral cancer Pharyngeal cancer P-value

No. of cases Mean (SD) age 
(years)

No. of cases Mean (SD) age 
(years)

Male 152 59.5 (15.5) 145 45.9 (14.9) < 0.001

Female 150 57.3 (12.9) 94 45.3 (17.2) < 0.001

Total 302 58.4 (14.3) 239 47.7 (17.6) < 0.001

Independent t-test. 
SD = standard deviation.
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use and waterpipe smoking are known 
to be widely prevalent. As no data on 
substance use habits were available, fu-
ture research could investigate whether 
these habits are associated more with 
oral cancer than pharyngeal cancer.

Both sexes in this study were 
found to be affected equally by oral 
cancer. Previous reports from Yemen 
[13,14,18] and other  countries 
[3,7,23–26,34] found a higher relative 
frequency of oral cancer among men. 
However, Sawair et al. reported a higher 
relative frequency of oral cancer among 
women in Yemen [12]. Cultural norms 
allow more men to be exposed to risk 
factors for oral cancer such as smok-
ing, khat and shamma compared with 
women and this is an area for future 
research. In agreement with studies in 
Yemen [12–14,18] and other countries 
[7,23–26,29], men more commonly 

were affected by pharyngeal cancer than 
were women. It is difficult at present to 
suggest reasons to explain the higher 
relative frequency of pharyngeal cancer 
(especially the nasopharyngeal cancer) 
among Yemeni men. However, face 
covers commonly worn by women in 
Yemen might protect them from infec-
tion by Epstein-Barr virus [31], which 
is considered as an etiological factor for 
nasopharyngeal cancer.

The mean age of oral cancer patients 
was comparable to those reported by 
previous studies in Yemen [12,19] 
and Iraq [33]. However it was lower 
than reports from Saudi Arabia [37] 
and most developed countries [38], 
but higher than reported in Pakistan 
[32], Myanmar [25] and Zimbabwe 
[35]. This disparity could be reflected 
partly by the onset and the intensity of 
practising risk habits in different regions 

worldwide. On average, the khat chew-
ing habit starts in the early 20s and the 
frequency of practising it ranges from 
once a week to daily. Shamma use and 
waterpipe smoking, on the other hand, 
start at earlier ages and may be practised 
more than once a day.

Patients were affected by pharyn-
geal cancer at a significantly younger 
age compared with oral cancer. Moreo-
ver, more than 37% of patients with 
pharyngeal cancer were aged 40 years 
or less. The occurrence of pharyngeal 
cancer in younger age populations was 
reported too in Saudi Arabia [31] and 
Kuwait [27]. This might mean that the 
pharyngeal tissues are more susceptible 
or more exposed to risk factors or both.

In agreement with other studies in 
Pakistan [32], Myanmar [25] and Zim-
babwe [35], squamous cell carcinoma 

Table 4 Demographic and clinical characteristics of 541 cases of oral cancer and pharyngeal cancer

Variable Total
(n = 541)

Oral cancer
(n = 302)

Pharyngeal cancer
(n = 239)

P-valuea

No. % No. % No. %

Age group (years)

< 0.001≤ 40 135 25.0 46 15.2 89 37.2

> 40 406 75.0 256 84.8 150 62.8

Sex

Male 297 54.9 152 50.3 145 60.7
0.016

Female 244 45.1 150 49.7 94 39.3

Main morphology

Squamous cell carcinoma 504 93.2 281 93.0 223 93.3

> 0.05
Adenoid cystic carcinoma 9 1.7 6 2.0 3 1.3

Papillary carcinoma 12 2.2 8 2.6 4 1.7

Other 16 3.0 7 2.3 9 3.8

Grade

Well differentiated 224 41.4 211 69.9 13 5.4

< 0.001

Moderately differentiated 66 12.2 47 15.6 19 7.9

Poorly differentiated 29 5.4 17 5.6 12 5.0

Undifferentiated 114 21.1 7 2.3 107 44.8

Unspecified 108 20.0 20 6.6 88 36.8

Tumour extension (stage)

Localized 34 6.3 30 9.9 4 1.7 < 0.001

Regional 334 61.7 193 63.9 141 59.0

Metastasized 67 12.4 23 7.6 44 18.4

Unspecified 106 19.6 56 18.5 50 20.9
aChi-squared test.
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was the most common morphologic 
type diagnosed in oral and pharyngeal 
cancers. Moreover, most oral cancer 
cases were graded well to moderate dif-
ferentiation whereas most pharyngeal 
cancer cases were graded poor to undif-
ferentiated. In addition to being more 
accessible to diagnosis, the previously 
mentioned findings might explain the 
lower proportion of oral cancer with 
advanced stage (regional and distant 
metastasis) compared with pharyngeal 
cancer. Unfortunately, only 9.9% and 
1.7% of oral cancer and pharyngeal can-
cer cases respectively were diagnosed 
at the localized stage. These propor-
tions might be underestimated; tumour 
stage was unknown in 18.5% and 20.9% 

of oral cancer and pharyngeal cancer 
cases respectively. Furthermore, many 
governmental and nongovernmental 
health facilities might not refer patients 
with early stage cancers to the NOC, 
leading to under-recording. However, 
patients’ lack of awareness and health 
knowledge along with poor resources 
in primary and secondary health care 
are possible reasons that should not be 
overlooked.

A high relative frequency of pharyn-
geal cancer (especially nasopharyngeal) 
among Yemenis is noted here for the 
first time. Overall, nasopharyngeal can-
cer and oral cancer in Yemen represent 
national health burdens. Large-scale, 
matched case–control studies are 

needed to determine the risk factors for 
these cancers. The presence of a high 
quality national population-based can-
cer registry is the cornerstone to assess 
the burden of each site-specific cancer 
and to plan and direct the available 
health care resources and programmes 
accordingly.
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Cancer survival in Africa, Asia, the Caribbean and Central America
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effectiveness in the fight against cancer. Cancer survival in Africa, Asia, the Caribbean and Central America presents in-depth 
cancer survival data from 27 population-based cancer registries in 14 low- and middle-resource countries.
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early detection initiatives and tertiary care to achieve meaningful cancer control.
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