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Mobile medical team, Afghanistan (photograph WHO) 
Strengthening health systems is part of the WHO six-point 
agenda to improve public health. One of the 6 building blocks 
of a health system is health services. Good health services 
deliver effective, safe, good quality care to those that need 
it, when needed, with minimum waste, be it delivered in the 
home, the community, the workplace or in health facilities.
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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

الكافية.  الصحية  الرعاية  إليها، ولكل شخص احلق يف احلصول عىل  إليها، وعندما حيتاجون  للذين حيتاجون  آمنة وناجعة  الصحية رعاية  م اخلدمات  ُتقدِّ
ولكن هذه الرعاية، وبغض النظر عن مدى جودة املتوافر منها، لن تكون ذات فائدة ما مل يسهل وصول الناس الذين حيتاجون إليها. ويف هذا العدد دراسة 
استخدمت نظام املعلومات الصحية وحتليل الشبكات الستقصاء آثار احلواجز ونقاط التفتيش عىل الطرقات يف الضفة الغربية عىل قدرة السكان الفلسطينيني 
عىل الوصول إىل اخلدمات الصحية. وقد وجدت الدراسة أن من يعيش خارج املراكز احلرضية ويف املحافظات التي ختلو من مستشفيات عامة هم األكثر 
االستثامرات  َمواطن  التحتية، وعىل  البنية  الضعف يف  مواطن  ف عىل  التعرُّ يساعد عىل  قد  فهو  فراغي،  إجراء حتليل  الدارسون  ويقرتح  ذلك،  من  ترّضرًا 

املستقبلية، ويرون ذلك رضوريًا لتحسني الرعاية الصحية يف الضفة الغربية.

التي  للسياسات ولالسرتاتيجيات  القانوين  الُبعد  فيها،  أطرافًا  املتوسط  إقليم رشق  بلدان  يشّكل مجيع  التي  اإلطارية  العاملية  الصحة  منظمة  اتفاقية  م  وتقدِّ
تستهدف تقليل اإلمداد بالتبغ وختفيض الطلب عليه. ويف هذا العدد أيضًا دراسة تقارن بني تنفيذ ستٍّ من االسرتاتيجيات والسياسات الرئيسية يف مكافحة 
التبغ ضمن 21 بلدًا من بلدان إقليم رشق املتوسـط، استنادًا إىل سلم لقياس مكافحة التبغ. وتبنينَّ للباحثني أن ثالثة بلدان فقط قد أحرزت درجات تزيد عىل 
ة ألن يكون التخطيط واختاذ القرارات عىل  50 من 100، وأن الوسطي اإلمجايل للدرجات )األحراز( كان منخفضًا )29.7(، مما يدلُّ عىل احلاجة امللحنَّ

نحٍو أفضل.

إن تكاليف األدوية األساسية يف البلدان النامية تكون يف غالب األحيان مرتفعة لدرجة يصعب معها توفريها للكثري ممن متسُّ حاجتهم إليها. ويف هذا العدد 
50 دواًء من  ة من  دراسة من السودان لتقييم القدرات يف وكالة تنظيم األدوية يف جمال مراقبة أسعار األدوية املستوردة من خالل حتليل املعطيات املستمدنَّ

األدوية األكثر مبيعًا يف عام 2007. واستنتجت الدراسة أن النظام احلايل يف السودان ال يراقب أسعار األدوية مراقبًة كافية وأن احلاجة متسُّ إىل مراجعته.

الدين  آفاق  بني  امللحوظ  التعاون  الرتكيز عىل  إيران اإلسالمية مع  تنظيم األرسة يف مجهورية  برامج  لتاريخ  استعراض  العدد  الورقة األخرية من هذا  ويف 
والقطاع الصحي يف إعداد سياسات تنظيم األرسة، تعاُونًا أّدى إىل نقص واضح يف معّدل تزايد السكان ليصل إىل 1.2% عام 2000 بعد أن كان 3.9% عام 
ح املقال مدى فعالية وأمهية احلوار والتعاون  1986، وإىل نقص يف املعّدل اإلمجايل للخصوبة ليصل إىل 2.1% يف عام 2000 بعد أن كان 6.8% عام 1984. ويوضِّ

ع نطاقه ليشمل مجيع املعنيني بالصحة. بني علامء الدين والصحة، وهو أمر ينبغي أن يتوسنَّ

م بأطيب التمنيات لقّرائها بمناسبة عيد الفطر السعيد. وَتودُّ أرسة املجلة الصحية لرشق املتوسط أن تتقدنَّ

Health services deliver effective, safe care to those that need it, when they need it, and everybody is entitled to adequate health care. 
However, no matter how good the available services are, they are of little use if they cannot be easily accessed by the people who need 
them. A study included in this issue used a geographical information system and network analysis to examine the effect of road blocks 
and checkpoints in the West Bank on the ability of Palestinian people to access health services. The study found that people living 
outside urban centres and in governorates with no general hospital were most negatively affected. The authors suggest that spatial 
analysis can help identify weaknesses in the infrastructure and where future investment is needed to improve health care in the West 
Bank.

WHO’s Framework Convention on Tobacco Control, to which almost all countries of the Region are party, provides a legal dimen-
sion for policies and strategies with the aim of limiting the demand and supply of tobacco. Also presented in this issue is a study that 
compared the implementation of 6 major tobacco control policies/strategies in 21 Eastern Mediterranean countries based on the 
Tobacco Control Scale. It found that only 3 countries scored higher than 50 out of 100 and the mean total score was low (29.7) indi-
cating an urgent need for better planning and policy-making.

The costs of essential medicines in developing countries are often so high as to make them unaffordable by many who need them. A 
study in Sudan evaluated the capacity of the medicine regulatory agency to control prices of imported medicines by analysing data 
on the 50 most sold medicines in 2007. The study concluded that the current system does not adequately control medicine prices in 
Sudan and needs to be reviewed.

The history of the family planning programme in the Islamic Republic of Iran is described in the final paper in the issue. It focuses on 
the notable cooperation between the realm of religion and the health sector in developing family planning policies, which resulted 
in a substantial decrease in the population growth rate from 3.9% in 1986 to 1.2% in 2000 and total fertility from 6.8 in 1984 to 2.1 
in 2000. The article illustrates the effectiveness and importance of dialogue and collaboration between religion and health, which 
indeed should extend to all stakeholders in health.

EMHJ would like to extend all good wishes to our readers on the occasion of Eid al-Fitr.
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Using geographical information systems to analyse 
accessibility to health services in the West Bank, 
Occupied Palestinian Territory
L. Eklund 1 and U. Mårtensson 1

ABSTRACT Accessibility to adequate health services is a basic human right. Israeli road blocks and checkpoints 
inhibit access to health care for the Palestinian population. While other studies have dealt with the impact of the 
barriers, few are based on actual measurements of transport times between locations. Geographical information 
systems (GIS) and network analysis were used to generate different estimations of accessibility based on the 
existing road network and transport barriers. The population negatively affected were mainly people living 
outside urban centres and in governorates with no general hospital. Quantitative measurements using GIS can 
be used to confirm qualitative studies based on interviews and questionnaires and improve the understanding 
of the results. Working with a spatial analysis tool also helps to pinpoint weaknesses in the current infrastructure, 
thus improving the efficiency of future investments to improve health care in the West Bank.

1GIS Centre, Department of Physical Geography and Ecosystem Sciences and Lund University Centre for Middle Eastern Studies, University of Lund, 
Lund, Sweden (Correspondence to U. Mårtensson: ulrik.martensson@nateko.lu.se).

Received: 30/03/11; accepted: 31/05/11

استخدام نظام املعلومات اجلغرافية لتحليل مدى الوصول إىل اخلدمات الصحية يف الضفة الغربية، فلسطني املحتلة
لينا يكلوند، الريق مارتينوس

اخلالصـة: ُيَعد الوصول إىل اخلدمات الصحية الكافية من احلقوق األساسية لإلنسان، إال أن احلواجز ونقاط التفتيش التي يقيمها االحتالل اإلرسائييل 
عىل الطرقات تعرقل وصول السكان الفلسطينيني إىل الرعاية الصحية. ورغم أن دراسات أخرى قد عاجلت أثر تلك احلواجز، فإن عددًا قليلة منها 
قد استند إىل قياسات فعلية لزمن االنتقال بني املواقع. وقد استخدم الباحثان نظام املعلومات اجلغرافية للحصول عىل تقديرات خمتلفة ملدى الوصول 
استنادًا إىل شبكة الطرق املوجودة بالفعل، واحلواجز امُلقامة عليها. واتضح أن السكان املترضرين هم، بشكل رئييس، الذين يعيشون خارج املراكز 
احلرضية، ويف املحافظات التي ال يوجد فيها مستشفيات عامة. وأن باإلمكان استخدام نظام املعلومات اجلغرافية للحصول عىل قياسات كمية، لتأكيد 
الدراسات الكيفية التي تستند عىل مقابالت واستامرات، ومن َثمَّ حتسني فهم النتائج. كام أن العمل عىل وسيلة للتحليل الفراغي يمكنه أن يساعد 
ن فعالية االستثامرات املستقبلية لتحسني الرعاية الصحية يف الضفة الغربية. أيضًا عىل التعرف بدقة عىل مواطن الضعف يف البنية التحتية احلالية، مما حيسِّ

Utilisation des systèmes d'information géographique pour analyser l'accessibilité aux services de santé en 
Cisjordanie (Territoire palestinien occupé)

RÉSUMÉ L'accessibilité aux services de santé appropriés représente un droit humain fondamental. Les barrages 
routiers et les points de contrôle israéliens entravent l'accès aux soins de la population palestinienne. Alors que 
d'autres études ont évalué l'impact des barrages, les recherches mesurant le temps de transport réel entre les 
différents lieux sont rares. Les systèmes d'information géographique et l'analyse du réseau ont été utilisés pour 
générer des estimations différentes d'accessibilité reposant sur le réseau routier existant et les barrages pour 
les transports. La population souffrant de difficultés d'accès était celle vivant à l'extérieur des centres urbains 
et dans des gouvernorats sans hôpital général. Des mesures quantitatives à l'aide des systèmes d'information 
géographique peuvent être utilisées pour confirmer les études qualitatives reposant sur des entretiens et 
des questionnaires et pour améliorer l'interprétation des résultats. L'utilisation d'un outil d'analyse spatiale 
permet aussi de souligner les faiblesses de l'infrastructure en place et de renforcer ainsi l'efficacité des futurs 
investissements pour améliorer les soins de santé en Cisjordanie.
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Introduction

Accessibility to health services is not 
only an important factor for a well-
functioning society but is even a basic 
human right. Palestine is considered 
to have among the best health care 
in the Eastern Mediterranean Region 
[1–3]. However, accessibility to all 
civil services, particularly in Gaza, has 
deteriorated since 1993, one main 
reason being the restrictions imposed 
by the Israeli authorities on travelling 
between different areas [1,4]. The 
obstacles are of 4 types: checkpoints, 
separation barriers, road gates and 
other barriers (Figure 1) [5]. The 
government of Israel has stated that 
the obstacles are imposed for security 
reasons [6]. The movement restric-
tions are, however, in conflict with 
the Universal Declaration Human 
Right, article no. 13, which states that: 
“Everyone has the right to freedom of 
movement and residence within the 
borders of each state” [7].

Studies have shown that a ma-
jor factor in the utilization of health 
services is travel time and Bosanac et 
al. defined travel times exceeding 30 
minutes as unacceptable [8]. The Pal-
estinian Central Bureau of Statistics 
(PCBS) reported on access times to 
health care before and during the sec-
ond intifada in 2003 [9]. Before the 
intifada, 99.3% of the rural population 
had a travel time of < 1 hour to health 
services, while during the intifada only 
91.6% had < 1 hour. In the West Bank 
the number of people travelling < 1 
hour for health care decreased from 
99.1% to 93.8%. Evidence of prob-
lems related to health care access are 
manifested in many ways, such as 
childbirth taking place on the way to 
the hospital [10,11] and even deaths 
directly attributable to delays caused 
by checkpoints and barriers [12]. In a 
study about the armed conflict’s effect 
on emergency health care, patients at 3 
hospitals in the West Bank answered 
a questionnaire about their hospital 

route (distance, transportation time, 
means of transportation and delay) 
[13]. Two kinds of delay were identi-
fied, delays related to the conflict (e.g. 
checkpoints, curfews and detours) and 
other delays (e.g. traffic congestion). 
Of 2228 people who contacted the 
3 hospitals during this time, 18% re-
ported conflict-related delays.

Despite these concerns, and the 
evidence that accessibility to health 
services has deteriorated, with in some 
cases lethal consequences, there are no 

studies using geographical information 
systems (GIS) that quantitatively es-
timate the effects of road closures and 
barriers on travel time for the general 
public in Palestine. This study aimed 
to estimate the current accessibility to 
health services in the West Bank, and 
to compare the present situation with a 
best- and a worst-case scenario in order 
to quantify the impact of Israeli poli-
cies on the Palestinian population. The 
study focused on accessibility by private 
car.

Figure 1 Map showing the West Bank and its geopolitical situation. Main cities are 
displayed along with the road system (excluding secondary roads). Israeli physical 
obstructions are classified into 4 main categories: checkpoints, other barriers, 
road gates and the Israeli separation barrier. The administrative areas from the 
Oslo Peace Accords are shown in the background
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Methods

Data and methodology
GIS data were collected from the GIS 
database of the Applied Research Insti-
tute Jerusalem during an internship in 
late 2009. Original databases were up-
dated and information added in order 
to fit the purpose of this study.

Field data collection of road speeds 
and delay at checkpoints was con-
ducted. To get values for average road 
speeds, the momentary speed was col-
lected from 530 points distributed in 
the whole West Bank and connected 
to the different road types: main roads, 
main urban roads, regional roads, sec-
ondary roads and “internal” roads that 
included roads within a city or village. 
For each road type, the average speed 
was calculated as follows: main road 85 
km/h; main urban road 59 km/h; re-
gional road 80 km/h; secondary road 
30 km/h; and internal road 46 km/h.

To obtain information about de-
lays at checkpoints, interviews were 
conducted with local people and in-
quiry forms were handed out in the 
municipalities of Salfit, Tubas, Al Ram 
and at the ministry of local government 
based in Ramalla. A total of 70 inter-
views were conducted and 59 com-
pleted inquiry forms were obtained. 
The respondents were asked about the 
shortest and the longest delays ever 
experienced. The resulting delay data 
from the respondents varied between 
0 and 1080 min for long delays, with a 
concentration of responses between 0 
and 360 min. For short delays, the re-
sponses varied between 0 and 90 min, 
but with the majority of responses be-
tween 0 and 30 min. The mean short-
est delay when summarizing the 129 
answers was computed to 15 min and 
this was used as standard delay time 
when possible, but also different delays 
(0–30 min in 5-min increments) were 
added to the model to demonstrate 
the influence of checkpoints on total 
travel time.

From the roads layer, a network 
database was built with information 
about distance, average speeds and 
checkpoint locations. The network 
was analysed with the network ana-
lyst extension tool of ArcGIS, version 
9.2 software. Two analyses were con-
ducted:

•	 service area analysis, which calcu-
lated travelling times to a general 
hospital for all of the West Bank area. 
This analysis did not allow for in-
clusion of possible delays at check-
points, but did include all changes 
in travel route (detours) forced by 
barriers and road closures (including 
checkpoints).

•	 closest facility analysis, which calcu-
lated in distance and travel time to 
general hospitals for all of the 668 
West Bank communities. In this 
analysis both detours and delays at 
checkpoints were included and sever-
al analyses with different delay times 
were done. 
For the analyses, 3 scenarios were 

defined:

•	 scenario 1: a worst-case scenario, with 
all checkpoints, road gates and barri-
ers closed. This is likely to happen in 
times of disturbances.

•	 scenario 2: the present-day scenario, 
where all checkpoints are passable, 
but with a risk of delay, most road 
gates are open and all other barriers 
are impassable. When it was possi-
ble to include delays at checkpoints 
(closest facility analysis), 15 min was 
assumed for the generation of the 
results.

•	 scenario 3: a best-case scenario in 
which there are no obstacles to mo-
bility.
The accessibility estimates were 

divided in 4 categories to improve the 
interpretability of the results. An acces-
sibility of < 15 minutes was classified 
as good, between 15 and 30 minutes 
as intermediate, between 30 and 60 
minutes as bad and > 60 minutes as 
very bad.

Results

The service area analysis demon-
strated that for scenario 1 a large part 
of the West Bank had bad accessibility, 
with more than 30 min travel time to a 
general hospital (Figure 2). The travel 
time for this scenario ranged from 1 
to 81 min, with the larger cities having 
a travel time of less than 10 min. For 
scenario 2, representing the present 
situation, both the intermediate areas 
as well as the good accessibility areas 
were extended. It is important to note 
that no delays at checkpoints were 
included in this analysis. Scenario 3 
shows a situation where most people 
had good or intermediate access to 
general hospitals. The travel times 
ranged from 1 to 42 min. In this sce-
nario, the bad accessibility areas could 
not be explained only by security is-
sues, but by limitations in the road 
network (which are of course depend-
ent on the political situation and Israeli 
policy).

The closest facility analyses result-
ed in accessibility values for each com-
munity in the West Bank. For scenario 
2, 48 communities (25 084 people, 
1% of the total population in the West 
Bank) had no route to a hospital, but 
when removing the mobility obstacles 
(scenario 3) there were only 5 com-
munities without a route to a general 
hospital. An estimated 28 4915 peo-
ple (12% of the total population) had 
to pass at least 1 checkpoint when 
going from their home to the closest 
general hospital. Salfit governorate 
had a route in which 2 checkpoints 
was passed, namely the route between 
Deit Ballut and UNRWA Qalqilia 
hospital.

In Table 1, the accessibility values 
for each governorate are presented 
along with the number of general hos-
pitals, checkpoints and barriers in the 
governorate. For scenario 2, 15 min 
delay was assumed at all checkpoints. 
The table shows that Bethlehem had 
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only 2 min difference in average travel 
time comparing scenario 2 and 3. In 
Salfit, however, the difference was 20 
min, which indicates that the physical 
obstructions were increasing travel 
times. The longest time to a general 
hospital, assuming a 15-min delay at 

checkpoints, was in Salfit governorate, 
where the village of Deir Ballut had 
over 60 min to a general hospital. For 
scenario 2 the mean travel time for 
all communities in Salfit was 40 min; 
with scenario 3, the mean time was 
20 min

Figure 3 shows the population 
divided into 4 groups: good, interme-
diate, bad and very bad accessibility. 
It shows how the proportions change 
between scenarios. The results can be 
interpreted as follows: in a situation 
with 15 min delay at each checkpoint 

Table 1 Accessibility values and properties for all West Bank governorates

Governorate Area Checkpoints Barriers General 
hospitals

Time to general hospital (min)

km2 No. No. No. Scenario 2 Scenario 3 Difference between 
scenarios 2 and  3Mean Max. Min. Mean

Bethlehem 608 7 37 2 12 30 2 10 2

Hebron 1068 4 111 4 20 53 3 16 4

Jenin 573 3 14 2 16 39 1 15 1

Jericho 609 5 9 1 22 46 2 13 9

Jerusalem 354 17 54 4 17 38 0 8 9

Nablus 614 8 37 4 18 38 2 11 7

Qalqiliya 174 6 37 2 29 44 2 11 18

Ramallah 849 7 85 5 18 49 2 13 5

Salfit 202 4 28 0 40 60 24 20 20

Tubas 366 1 4 0 26 46 11 25 1

Tulkarm 245 5 30 2 14 23 0 11 3

West Bank average 515 6 41 2 21 42 4 14 7

Scenario 1 = all checkpoints, road gates and barriers closed; scenario 2 = all checkpoints and some road gates open but barriers closed; scenario 3 = all checkpoints, road 
gates and barriers removed.

Figure 2 Result from service area analysis (scenario 1 = all checkpoints, road gates and barriers closed; scenario 2 = all 
checkpoints and some road gates open but barriers closed; scenario 3 = all checkpoints, road gates and barriers removed)
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(scenario 2), almost 40% of the West 
Bank population had more than 15 min 
to the nearest general hospital. Of these, 
approximately 25% had less than 30 
min while over 10% had more than 30 
min. A small percentage even had over 
60 min to a general hospital. Scenario 1, 
with no checkpoints or barriers, shows 
a situation in which almost the whole 
West Bank population had less than 30 
min to a general hospital. With a delay 
of 30 min or more, almost 20% of the 
population were included in the bad or 
very bad accessibility group. However, 
for all scenarios, the group with good 
accessibility was never below 60% of the 
population.

Discussion

Vector analysis was chosen for this 
study rather than raster analysis be-
cause of the properties of the West 
Bank road network. It is not common 
to drive off road, mainly because of 
the difficult terrain and also because 
of the Israeli restrictions on popula-
tion movements. Terrain properties 
were not included in the network 
analysis, which is a source of errors, 
but this was assumed to be a marginal 
problem that would not affect the 

results significantly. This is supported 
by Eklund who could not find any 
relationship between travel time to 
hospital and topography [14]. Includ-
ing a terrain model in the GIS analysis 
would take more time with little ben-
efit in terms of accuracy.

The collection of data on delay at 
checkpoints was not very detailed and 
the questions could have been inter-
preted in different ways. One problem 
is whether the respondents answered 
with a current delay time or with the 
highest ever experienced, for example 
during intifadas. Assumptions were 
made, however, that the responses for 
long and short delays were realistic, and 
that the shortest delay was related to 
congestions and short interrogations, 
while the longer delay would be related 
to detentions or extreme traffic conges-
tions. The risk of errors in the analysis 
due to the small sample of respondents 
was marginal since the resulting data 
were only used to provide a rough esti-
mate of the situation and to get a range 
between which times the delay should 
be modelled.

When looking closer into the 
GIS analysis it becomes clear that the 
majority of the population were not 
that affected by the road closures and 
checkpoints, since they did not have 

to pass any checkpoint to reach a gen-
eral hospital and the travel times de-
pended mainly on distance and road 
speed. This also means that the cases 
where people did have bad or very 
bad access were most often related 
to the obstructions (including check-
points), independent of other factors 
such as road quality and speed limits. 
Whether or not there was a hospital 
in the governorate was critical for ac-
cessibility, not only due to longer dis-
tances but also since the checkpoints 
generally were situated between gov-
ernorates. The people affected were 
mainly in smaller villages, far from the 
cities. Figure 3 show that the number 
of affected people increased when 
introducing checkpoints and barri-
ers, supporting the statement that the 
road closures and checkpoints were 
an important reason for high travel-
ling times. This was not only caused 
by the delay at checkpoints, but also 
by the detours that were forced by bar-
riers, closed roads and the separation 
wall. The impact of detours is easier to 
assess than the impact on travel times 
caused by checkpoints because of the 
irregular system of interrogation at 
checkpoints.

Regarding the scenarios set up for 
this paper, both 1 (total closure) and 2 
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(checkpoints and crossings selectively 
open) are today a reality, while scenario 
3 represents a possible future. It could 
be discussed whether the scenarios are 
realistic or not, since the actual situa-
tion is fluctuating on a day-to-day basis, 
depending even on such banal factors 
such as the staff manning checkpoints. 
For Palestinians in need of health care, 
this may be the most stress generating 
factor: that they cannot actually ever be 
sure of when, or even if, they are going to 
get to hospital.

It has been demonstrated in this 
paper that although many studies 
dealing with accessibility already ex-
ist, almost all of them were based on 
interviews and questionnaires, and not 
on measurements of access time but 
rather on perceptions of access time, 
which could be different. Very few 
maps illustrating the situation can be 
found (one example is from the United 
Nations Office for the Coordination of 
Humanitarian Affairs/World Health 
Organization [15]) and even fewer 
are based on actual measurements or 
model results for access time. In most 
cases they show a static situation, such 
as areas affected by the construction 
of the barrier, location of checkpoints, 
etc. At most the affected population or 
areas were listed or summed in a table. 
It is interesting to see that there was 
strong agreement between these 2 ap-
proaches; as an example the PCBS has 
stated that before the second intifada 
99% of the population had < 1 hour 
travel time to the nearest hospital or 
health care centre and the travel time 
analysis done in this paper implies that 
99% of the population had < 1 hour 
travel time (scenario 2, most relevant 
for the pre-intifada period) [9]. How-
ever, during the intifada, PCBS stated 
that approximately 94% of the popula-
tion had less than 1 hour travel time 
[9] while the GIS analysis implies that 
about 98% of the population have less 

than 1 hour travel time if the traveller 
is forced to wait 30 min at a check-
point. The difference is interesting but 
the explanation not obvious. It could 
be because actual waiting times at the 
checkpoints were underestimated in 
the GIS analysis or actual travel times 
were overestimated by the people 
responding to the questionnaires. 
There might be other reasons; what 
is important is that the 2 approaches 
complement each other, and whenever 
differences are detected, they should be 
a reason for further examination.

Conclusions

The findings of this paper show that 
accessibility to health care of the 
Palestinian West Band population 
is highly dependent on Israeli road 
closures and checkpoints, where 
approximately 285 000 people have 
to pass by at least 1 checkpoint on 
the way to a general hospital. Intra-
regional accessibility is less restricted 
than interregional, and presence of a 
general hospital in the governorate 
is highly critical. Most affected are 
the rural populations, living far from 
city centres where most general hos-
pitals are located because they are 
obliged to pass checkpoints and/or 
make detours on their way to hospital. 
For people living in the main urban 
centres the negative effect is much 
less pronounced, mainly because the 
checkpoints are seldom built inside a 
Palestinian town.

The approach using GIS tools has 
been found to be a good complement to 
the existing, more qualitative, informa-
tion collection that has often been the 
main way of examining accessibility to 
health care. By combining qualitative 
and quantitative approaches it is pos-
sible to get a more objective picture of 
accessibility. An interesting way forward 

could be to improve the comparisons to 
further develop understanding regard-
ing measured physical and experienced 
mental distances. The former could be 
used as an independent variable to im-
prove understanding and validate issues 
difficult to explain and define such as 
anxiety, stress and the general sense of 
being unable to affect your life situation.

The obvious conclusion from this 
study is that, apart from the distance 
from their home to the nearest general 
hospital (measured as travel time), the 
road closures and checkpoints delay 
the Palestinian population from ac-
cess to health services and mainly so 
in rural environments. The results also 
imply that, since the Palestinian–Israeli 
conflict is likely to continue during the 
foreseeable future, the Palestinian Au-
thority has to use accessibility studies 
as outlined in the present paper to be 
able ensure acceptable health service 
access times for the entire population. 
Using GIS will enable investments to 
be prioritized based on actual condi-
tions and thus be more relevant for 
improving conditions.

It is important to note that the re-
sulting accessibility models are only 
assessments and can never completely 
describe the complexities of the situ-
ation on the ground. The accessibility 
situation in the West Bank is chang-
ing from day to day and this model 
does not aspire to provide answers on 
exactly how long time it will take to 
reach a hospital. This would require 
a constantly updated database on 
the checkpoint locations and delays. 
The purpose of the study was to be a 
complement to more qualitative stud-
ies and a new approach that might be 
less dependent on respondent errors. 
Furthermore, the results provide some 
statistics about how many people are 
affected by bad accessibility and in-
dications about which areas are most 
affected.
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Comparison of tobacco control policies in the 
Eastern Mediterranean countries based on tobacco 
control scale scores
G. Heydari,1 F. Talischi,2 M.R. Masjedi,2 H. Alguomani,3 L. Joossens 3 and M.Ghafari 4

ABSTRACT This cross-sectional survey aimed to provide an overview of tobacco control strategies in the countries of 
the Eastern Mediterranean Region (EMR). A questionnaire to collate data on implementation of 6 major policies was 
developed based on the previously published Tobacco Control Scale and using MPOWER measures of the WHO 
Tobacco Free Initiative and the Tobacco Atlas. Only 3 of the 21 countries scored higher than 50 out of 100: Islamic 
Republic of Iran (61), Jordan (55) and Egypt (51). More than half of countries scored less than 26. Highest scores were 
achieved by Afghanistan in cigarette pricing, Oman in smoking bans in public places, Islamic Republic of Iran in 
budgeting, prohibition of advertisements and health warnings against smoking and Syrian Arab Republic, Tunisia and 
Kuwait in tobacco cessation programmes. The low mean total score in EMR countries (29.7) compared with European 
countries (47.2) highlights the need for better future planning and policy-making for tobacco control in the Region.
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مقارنة بني سياسات مكافحة التبغ يف بلدان إقليم رشق املتوسط استنادًا إىل األحراز عىل سلم قياس مكافحة التبغ
غالم رضا حيدري، فريوزة طليسجي، حممد رضا مسجدي، هاين عالقوماين، لوك جو سنز، مصطفى غفاري

اخلالصـة: هيدف هذا املسح املستعرض لتقديم نظرة عامة عىل اسرتاتيجيات مكافحة التبغ يف إقليم رشق املتوسط. وقد أعد الباحثون استبيانًا لتجميع 
املعطيات حول تنفيذ السياسات الستة الرئيسية استنادًا إىل سلم قياس مكافحة التبغ الذي صدر من قبل، وباستخدام مقاييس السياسات التي تتبعها 
منظمة الصحة العاملية يف مبادرة التحرر من التبغ MPOWER، وأطلس مكافحة التبغ. وقد وجد الباحثون أن ثالثة بلدان فقط من بني 21 بلدًا قد 
أحرزت درجات أعىل من 50 من مئة؛ فقد أحرزت مجهورية إيران اإلسالمية 61 واألردن 55 ومرص 51، يف حني أن أكثر من نصف البلدان قد أحرز 
أقل من 26 من مئة. وقد أحرزت أعىل الدرجات أفغانستان يف تسعري السجائر، وُعامن يف حظر التدخني يف األماكن العامة، ومجهورية إيران اإلسالمية 
يف حتديد امليزانية، ويف حظر اإلعالنات، ويف التحذيرات الصحية من التدخني، واجلمهورية العربية السوية وتونس والكويت يف برامج اإلقالع عن 
التدخني. وتبدو األحراز اإلمجالية الوسطية منخفضة يف بلدان إقليم رشق املتوسط )29.7( مقارنة ببلدان اإلقليم األورويب )47.2(، مما يوضح مدى 

احلاجة لتخطيط مستقبيل أفضل واختاذ قرارات سياسية حول مكافحة التدخني يف اإلقليم.

Comparaison des politiques de lutte antitabac dans les pays de la Méditerranée orientale à partir des scores 
à l'échelle de lutte antitabac

RÉSUMÉ La présente enquête transversale visait à fournir une vision globale des stratégies de lutte antitabac 
dans les pays de la Région de la Méditerranée orientale. Afin de recueillir des données sur la mise en œuvre de 
six politiques principales, un questionnaire a été élaboré à partir de l'échelle précédemment publiée intitulée 
Tobacco Control Scale, des mesures MPOWER de l'Initiative Pour un monde sans tabac de l'Organisation mondiale 
de la Santé et de l'Atlas du tabac. Seuls 3 pays sur 21 ont obtenu un résultat supérieur à 50 sur 100 : la République 
islamique d'Iran (61), la Jordanie (55) et l'Égypte (51). Plus de la moitié des pays ont obtenu des résultats inférieurs 
à 26. Les scores les plus élevés ont été obtenus par l'Afghanistan pour la tarification des cigarettes, par Oman 
pour les interdictions de fumer dans les lieux publics, par la République islamique d'Iran pour la budgétisation, 
l'interdiction de la publicité et les mises en garde sanitaires contre le tabagisme et par le Koweït, la République 
arabe syrienne et la Tunisie pour leurs programmes de sevrage tabagique. Le faible score moyen total des pays de 
la Méditerranée orientale (29,7) par rapport aux pays européens (47,2) souligne la nécessité d'améliorer à l'avenir 
la planification et l'élaboration des politiques de lutte antitabac dans la Région.
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Introduction

Over a number of years, many efforts 
have been made to prevent and control 
tobacco use, culminating in the World 
Health Organization Framework Con-
vention on Tobacco Control (WHO 
FCTC). This was the world’s first global 
public health and corporate account-
ability treaty, adopted by the World 
Health Assembly in May 2003. To 
date 168 countries are signatories to 
the Treaty [1]. Many articles in this 
agreement provide basic tools for coun-
tries to enact comprehensive tobacco 
control legislation. These were encapsu-
lated in the World Bank report of 2003 
[2], which listed the 6 most effective 
tobacco control measures as:

•	 Higher taxes on cigarettes and other 
tobacco products.

•	 Bans on smoking in public and work 
places: schools, health facilities, pub-
lic transport, restaurants, cinemas, etc.

•	 Comprehensive bans on advertising 
and promotion of all tobacco prod-
ucts, logos and brand names.

•	 Better consumer information: coun-
ter-advertising, media coverage, re-
search findings.

•	 Large, direct warning labels on ciga-
rette boxes and other tobacco prod-
ucts.

•	 Help for smokers who wish to quit, 
including increased access to nico-
tine replacement and other cessation 
therapies.
In 2006 Joossens and Raw devel-

oped the Tobacco Control Scale, using 
these criteria to develop 6 indicators for 
assessing the implementation of tobac-
co control programmes in 30 European 
countries [3]. The study reported here 
is the first study to compare the tobacco 
control activities in all countries in the 
Eastern Mediterranean Region (EMR) 
region. The main objective of this study 
was to obtain an overview of tobacco 
control strategies in EMR. We took the 
European study as our model, using 

data principally from MPOWER [4] and 
the Tobacco atlas [5]. It was hoped that 
the study would provide evidence for 
policy-makers about the implementa-
tion of tobacco control policies in the 
region and act as stimulus for a change.

Methods

A cross-sectional survey was used to 
collate data about implementation of 
tobacco control regulations in 21 EMR 
countries (excluding Palestine). A data-
sheet covering the 6 main indicators 
of tobacco control programmes was 
designed, based on the tool developed 
by Joossens and Raw [3]. In view of the 
lack of data from some of the countries 
the revised datasheet omitted certain 
variables regarding the rules on banning 
smoking in public places and the condi-
tions for tobacco cessation services. In 
the original study the questionnaire was 
sent to correspondents from the Euro-
pean Network for Smoking Prevention 
in each country for completion [3]. For 
the current study data were obtained 
from the MPOWER package of 2008 
(WHO Tobacco Free Initiative) [4], 
the Tobacco atlas of 2009 (American 
Cancer Society/World Lung Founda-
tion) [5], and the World development 
report 2008 (World Bank) [6].

The 6 indicators used in the scale 
were as follows:

•	 Price of cigarettes (max. score 30). 
Cigarette prices were calculated as 
the price of a packet of 20 cigarettes 
(Marlboro® and most popular local 
brand), adjusted for gross domes-
tic product (GDP) per capita. The 
country with the highest prices was 
awarded 15 points, the next highest 
14 points, and so on.

•	 Tobacco smoke-free public places 
(max. score 22). Legislation for 
smoke-free public places was scored 
for workplaces, cafés and restau-
rants and other public places. Scores 
were then adjusted for the degree of 

enforcement  of regulations in that 
country. 

•	 National budget for tobacco con-
trol activities (max. score 15). The 
reported national budget for tobacco 
control activity was adjusted for GDP 
per capita. Scores were assigned to 
countries in decreasing budget rank 
order of 15, 14, etc.

•	 Prohibition of tobacco advertising 
and promotion (max. score 13). Bans 
on tobacco advertising were scored 
according to location of ban: on tel-
evision, outdoor advertising, print 
media, indirect advertising, point of 
sale advertising, cinema advertising, 
sponsorship, Internet advertising and 
radio advertising. Scores were adjust-
ed for level of enforcement. 

•	 Health warning labels on tobacco 
packets (max. score 10). Health 
warnings were scored based on size 
and whether they were rotating, in 
picture format and in colour.

•	 Provision of smoking cessation sup-
port (max. score 10). Treatment for 
smoking cessation was scored for 
availability of nicotine substitutes and 
bupropion and reported availability 
of services in primary care facilities, in 
hospitals, from health professionals or 
in the community.
Law enforcement factors were 

obtained from the MPOWER 2008 
guidebook [4] and are expressed out 
of 10  points. More details of the scor-
ing are shown on the tables. The total 
maximum score for a country was 100.

The revised questionnaire was 
evaluated and approved by experts at 
the Tobacco Control Research Centre 
at Shahid Beheshti University of Medi-
cal Sciences. After data collection the 
preliminary raw information was sent to 
an international consultant for review 
and the final data were reviewed and 
approved by the secretary general of 
the Iranian Anti-Tobacco Association 
and head of the National Committee 
on Tobacco Control from the Iranian 
Ministry of Health.
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The data for the 6 indicators were 
tabulated separately and as total scores 
for all 21 EMR countries. 

Results

The scores of each of the 6 major policy 
indicators in the 21 EMR countries are 
shown in Tables 1–6.

Afghanistan scored highest for to-
bacco pricing in relation to GDP, with 
26 points out of 30 (Table 1). Paki-
stan, Morocco, Sudan and Tunisia also 
scored reasonably high. The United 
Arab Emirates, Qatar and Kuwait 
scored the lowest, although data on 
prices were for unavailable for Djibouti, 
Somalia and Libya.

Oman scored higher than other 
countries for regulations and enforce-
ment of bans on smoking in public 
places (11.2/22.0), followed closely 
by the Islamic Republic of Iran (11.0) 
(Table 2). While many countries had 
regulations in place, the low enforce-
ment factor in some countries meant 
that 10 countries scored zero on this 
indicator.

The Islamic Republic of Iran had 
the top score on budgeting for tobacco 
control activities in relation to GDP 
(15 points), followed by Saudi Arabia 
and Pakistan (14 and 13 respectively) 
(Table 3). The lowest scoring country 
was Qatar. A national budget for to-
bacco control, however, could not be 
established for 8 countries.

The Islamic Republic of Iran also 
scored highest in prohibition and 
enforcement of tobacco advertising 
13.0/13.0, followed by the Syrian Arab 
Republic at 12.0 and Djibouti at 11.7 
(Table 4).

Placement of health warnings on 
cigarette packets again showed the 
Islamic Republic of Iran in top place 
(10/10), with Djibouti and Egypt 
scoring well (Tables 5). There were 
13 countries that scored zero on this 
indicator.

Syrian Arab Republic, Tunisia and 
Kuwait had the best provision of smok-
ing cessation services, each 9/10, while 
Pakistan, Saudi Arabia, Somalia and 
Yemen scored zero (Table 6).

Table 1 Price of packet of cigarettes in Eastern Mediterranean Region countries

Country Price (US$)a GDP per 
capita 
(US$)b

Pointsc Price scored Total score

Marlboro Local 
brand

Marlboro Local 
brand

Marlboro Local 
brand

Afghanistan 0.40 0.40 416 9.61 9.61 12 14 26

Bahrain 1.45 1.45 27 248 5.32 5.32 6 7 13

Djibouti – – 1 252 – – – – –

Egypt 1.33 1.28 2 162 6.15 5.92 9 8 17

Iran (IR) 1.82 0.48 4 600 3.95 1.04 4 2 6

Iraq 1.50 1.00 3 007 4.98 3.32 5 6 11

Jordan 2.01 7.06 3 626 5.81 19.47 8 10 18

Kuwait 1.68 3.00 45 920 0.36 0.65 1 1 2

Lebanon 1.44 1.65 7 708 1.86 2.14 3 4 7

Libya – – 14 479 – – – –

Morocco 3.92 1.80 2 827 13.86 6.36 14 10 24

Oman 1.84 1.59 21 646 0.85 0.73 1 1 2

Pakistan 1.16 0.86 1 022 11.35 8.41 13 12 25

Qatar 1.35 1.35 93 204 0.14 0.14 1 1 2

Saudi Arabia 1.51 3.00 18 855 0.80 1.59 1 3 4

Somalia – – – – – – –

Sudan 2.40 0.96 1 522 5.76 6.30 15 9 24

Syria 1.56 0.68 2 768 5.63 2.45 7 5 12

Tunisia 3.54 3.88 3 955 8.95 9.60 11 13 24

UAE 1.63 1.48 55 028 0.29 0.26 1 1 2

Yemen 0.82 0.82 1 171 7.00 7.00 10 11 21

Max. score – – – – – 15 15 30
aPrice of packet of 20 Marlboro® brand cigarettes and 20 most popular local brand cigarettes. Source: Tobacco atlas, 2009 [5]. bGross domestic product (GDP) per 
capita. Source: World Bank, 2008 [6]. cPrice of 20 cigarettes/GDP per capita × 10 000. dCountry with highest price ratio receives 15, followed by 14, 13, 12, etc.   
Prices are in US$ at 2009 official exchange rates. 
Dash (–) indicates data unavailable.
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The total scores for all 6 indicators 
are presented on Table 7. The highest 
score achieved was 61 points out of 
100 (Islamic Republic of Iran). Only 3 
countries scored higher than 50 points 
(Islamic Republic of Iran, Jordan and 
Egypt), 5 countries scored below 20 
and 2 countries (Somalia and Libya) 
had scores of just over 1 point. The 
mean score of the countries in the EMR 
was 29.7 (SD 3.6) and the median was 
26 points.

Discussion

Since 2007, the Tobacco Preven-
tion and Control Research Centre in 
Tehran has been working as a WHO 

collaborating centre in the EMR. The 
main responsibility of this centre is 
not only to implement national pro-
grammes but also to evaluate tobacco 
control programmes in EMR. One of its 
unique activities has been a comparison 
of indicator scores for tobacco control 
programmes in countries within the 
same region in order to monitor and 
compare the countries’ tobacco control 
programmes.

The scale developed for this sur-
vey was a modification of the previ-
ously published Tobacco Control 
Scale [3]. As the data were extracted 
from sources such as MPOWER 
measures and the Tobacco Atlas they 
may not cover all important variables 
and the results therefore may not be 

conclusive. Further studies will deter-
mine the strengths and shortcomings 
of this scale in the hope of developing 
improved tobacco control policy indi-
cators in the future. Nevertheless, the 
survey has provided useful preliminary 
data and it is hoped that the results will 
stimulate countries to fill the gaps in 
their tobacco control programmes and 
to strengthen their areas of effective 
action. The study could be repeated 
with updated data, so that the changes 
in countries’ activities are monitored 
over time. This could motivate them 
to strive for improvements in the im-
plementation of their tobacco control 
programmes.

The mean total score for tobacco 
control activity in the EMR countries 

Table 2 Tobacco smoke-free public places in Eastern Mediterranean Region countries

Country Workplacesa Cafés and 
restaurantsb

Other public 
placesc

Enforcementd Total scoree

Afghanistan 0 0 0 0.0 0.0

Bahrain 10 0 4 0.3 4.2

Djibouti 0 0 4 0.0 0.0

Egypt 10 0 4 0.3 4.2

Iran (IR) 10 8 4 0.5 11.0

Iraq 0 0 0 0.0 0.0

Jordan 10 0 4 0.4 5.6

Kuwait 10 4 4 0.5 9.0

Lebanon 0 0 0 0.0 0.0

Libya 10 0 4 0.1 1.4

Morocco 10 0 4 0.0 0.0

Oman 10 0 4 0.8 11.2

Pakistan 10 0 4 0.2 2.8

Qatar 0 0 0 0.0 0.0

Saudi Arabia 10 0 4 0.0 0.0

Somali 0 0 4 0.3 1.2

Sudan 10 0 4 0.0 0.0

Syria 0 0 0 0.0 0.0

Tunisia 0 0 0 0.0 0.0

UAE 10 0 4 0.3 4.2

Yemen 10 0 4 0.2 2.8

Max. score 10 8 4 1.0 22.0
aWorkplaces excluding cafes and restaurants (one only of): complete ban without exceptions (no smoking rooms), enforced = 10; complete ban, but with closed, 
ventilated, designated smoking rooms, enforced = 8; complete ban, but with ventilated, designated smoking rooms, enforced = 6; meaningful restrictions, enforced = 
4; legislation, but not enforced = 2. bCafes and restaurants (one only of): complete ban, enforced = 8; complete ban, but with closed, ventilated, designated smoking 
rooms, enforced = 6; meaningful restrictions, enforced = 4; legislation, but not enforced = 2. cPublic transport and other public places (additive): complete ban in 
domestic trains, without exceptions = 1; complete ban in other public transport, without exceptions = 1; complete ban in educational, health, government and cultural 
places, without exceptions = 2 OR ban in educational, health, government and cultural places, but with designated smoking areas or rooms = 1. dLaw enforcement 
factor. eTotal = score × enforcement factor. Source: MPOWER, 2008 [4].
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(29.7/100) was considerably lower 
than in countries in the European 
region (47.2/100) [3]. Although 
there were some slight differences 
in the scoring systems used between 
the 2 surveys, this comparison is valu-
able. Moreover, our data revealed total 
scores of less then 26 for more than 
half of the countries in EMR, a finding 
which should be taken seriously by 
the responsible governments. Only 
3 out of 21 countries—Islamic Re-
public of Iran (61), Jordan (55) and 
Egypt (51)—scored above 50, which 
is disappointing compared with the 
situation in Europe where 11 out of 30 
scored over 50 points [3].

One outcome of our survey was to 
highlight differences in enforcement of 
regulations across the countries. For 
example, the Islamic Republic of Iran, 
which had the highest total score for 
tobacco control activities, had the low-
est score among all the countries for 

implementing measures to increase 
cigarette prices. The country there-
fore needs to focus on this issue in its 
tobacco control policy-making. Al-
though Kuwait, Syrian Arab Republic 
and Tunisia had the highest scores in 
providing tobacco cessation services, 
they need to take action to enforce 
regulations about health warnings on 
cigarette packets.

Further interesting differences 
in tobacco control activities can be 
noted when comparing the scores of 
countries on each of the 6 policies. For 
example, the highest score on cigarette 
pricing was achieved by Afghanistan, 
although this may have been an artefact 
due to very low GDP in this country. 
High scores obtained by Oman for 
the indicator on banning smoking in 
public places could be attributed to the 
80% law enforcement factor. Although 
the Islamic Republic of Iran achieved 
the highest score on smoking bans in 

public places, it performed badly on to-
bacco pricing. There were 8 countries 
whose tobacco control budget could 
not be evaluated due to incomplete 
records and 13 countries could not be 
scored on health warnings due to the 
absence of these on cigarette packages. 
Given that advertisements and spon-
sorship are fully banned in most of the 
EMR countries, scores for prohibition 
of tobacco advertising and sponsorship 
seemed to be appropriate. In contrast, 
EMR countries’ provision of tobacco 
cessation services could be interpreted 
as better then expected.

In conclusion, the results of this 
survey performed for the first time in 
a single WHO region may prove use-
ful for comparing and monitoring the 
tobacco control activity in other regions. 
The low overall score in EMR countries 
compared with European countries calls 
for better future planning and policy-
making for tobacco control in the EMR.

Table 3 National budget for tobacco control activities in Eastern Mediterranean Region countries

Country National budget
(US$)a

GDP per capitab

(US$)
Pointsc Total scored

Afghanistan – 416 – –
Bahrain – 27 248 – –
Djibouti 2 926 1 252 233.7 4
Egypt 12 500 2 162 578.2 9
Iran IR 2 000 000 4 600 43 478.3 15
Iraq – 3 007 – –
Jordan 93 986 3 626 2 592.0 11
Kuwait 181 638 45 920 395.6 8
Lebanon 30 000 7 708 389.2 7
Libya – 14 479 – –
Morocco – 2 827 – –
Oman 84 211 21 646 389.0 6
Pakistan 82 960 1 022 8 091.0 13
Qatar 96 978 93 204 104.0 3
Saudi Arabia 2 540 107 18 855 13 471.8 14
Somali – – – –
Sudan 4 421 1 522 290.5 5
Syria 133 690 2 768 4 829.8 12
Tunisia – 3 955 – –
UAE – 55 028 – –
Yemen 25 000 1 171 2 134.9 10
Max. score – – – 15

aTobacco control spending by the government. Source: MPOWER, 2008 [4]. bGross domestic product (GDP) per capita. Source: World Bank, 2008 [6]. cGDP per capita 
× 100. dCountry with highest points receives 15, followed by 14, 13, 12, etc. 
Prices are in US$ at 2009 official exchange rates. 
Dash (–) indicates data unavailable.



EMHJ  •  Vol. 18  No. 8  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

808

Table 4 Comprehensive ban on tobacco advertising and promotion in Eastern Mediterranean Region countries

Country TVa Out 
doorsb

Magazinesc Indirectd Point-of-
salee

Cinemaf Sponsor-
shipg

Interneth Radioi Enforce-
mentj

Total 
scorek

Afghanistan 1.5 2 1 0 0 0 0 0.0 0.5 0.0 0.0
Bahrain 1.5 0 0 0 0 0 0 0.0 0.5 0.6 1.2
Djibouti 3.0 2 2 2 1 1 1 0.5 0.5 0.9 11.7
Egypt 3.0 2 2 2 0 0 1 0.0 0.5 1.0 10.5
Iran (IR) 3.0 2 2 2 1 1 1 0.5 0.5 1.0 13.0
Iraq 3.0 2 2 0 1 1 0 0.5 0.5 0.0 0.0
Jordan 1.5 2 1 2 1 1 1 0.5 0.5 1.0 10.5
Kuwait 1.5 2 1 2 1 1 1 0.0 0.5 0.9 9.0
Lebanon 0.0 0 0 0 0 0 0 0.0 0.0 0.0 0.0
Libya 1.5 2 1 0 0 0 0 0.0 0.0 0.0 0.0
Morocco 3.0 2 2 0 0 1 1 0.0 0.0 0.0 0.0
Oman 0.0 0 0 0 0 0 0 0.0 0.0 0.0 0.0
Pakistan 0.0 0 0 0 0 0 0 0.0 0.0 0.0 0.0
Qatar 1.5 2 1 2 1 1 1 0.0 0.5 0.8 8.0
Saudi Arabia 1.5 2 1 1 0 1 0 0.0 0.5 0.5 3.5
Somali 0.0 0 0 0 0 0 0 0.0 0.0 0.0 0.0
Sudan 1.5 2 1 1 1 1 1 0.0 0.5 0.1 0.9

Syria 3.0 2 2 2 1 0 1 0.5 0.5 1.0 12.0

Tunisia 3.0 2 2 2 1 0 1 0.5 0.5 0.8 9.6
UAE 1.5 2 1 2 1 1 1 0.0 0.5 0.4 4.0
Yemen 3.0 2 2 2 1 1 1 0.5 0.5 0.5 6.5
Max. score 3 2 2 2 1 1 1 0.5 0.5 1.0 13.0

Points for each type of ban included (additive): aComplete ban on tobacco advertising on television = 3. bComplete ban on outdoor advertising (e.g. posters) = 2. 
cComplete ban on advertising in print media (e.g. newspapers and magazines) = 2. dComplete ban on indirect advertising (e.g. cigarette branded clothes, watches, etc) = 
2. eBan on point of sale advertising = 1. fBan on cinema advertising = 1. gBan on sponsorship = 1. hBan on Internet advertising = 0.5. iBan on radio advertising = 0.5. jLaw 
enforcement factor. kTotal = score × enforcement factor. Source: MPOWER, 2008 [4].

Table 5 Health warning labels on cigarette packets in Eastern Mediterranean Region countries

Country Sizea Rotatingb Colourc Pictured Total score

Afghanistan 0 0 0 0 0
Bahrain 0 0 0 0 0
Djibouti 4 0 1 3 8
Egypt 4 0 1 3 8
Iran (IR) 4 2 1 3 10
Iraq 0 0 0 0 0
Jordan 3 0 1 3 7
Kuwait 0 0 0 0 0
Lebanon 0 0 0 0 0
Libya 0 0 0 0 0
Morocco 0 0 0 0 0
Oman 0 0 0 0 0
Pakistan 0 0 0 0 0
Qatar 3 2 0 0 5
Saudi Arabia 0 0 0 0 0
Somali 0 0 0 0 0
Sudan 0 0 0 0 0
Syria 3 0 0 0 3
Tunisia 1 0 0 0 1
UAE 0 0 0 0 0
Yemen 3 0 0 0 3
Max. score 4 2 1 3 10

Large direct health warning labels: aSize of warning (one only of): ≤ 10% of packet = 1, 11%–25% of packet = 2, 26%–40% of packet = 3, ≥ 41% or more of packet = 4. 
bRotating health warnings = 2. cContrasting colour (e.g. black lettering on white background) = 1. dPicture =3. Source: MPOWER, 2008 [4].
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Table 6 Treatment to help tobacco smokers stop in Eastern Mediterranean Region countries

Country Nicotine 
availablea

Bupropion 
availableb

Smoking cessation support available: Total 
scorePrimary 

carec
Hospitalsd Health 

professionalse
Communityf

Afghanistan 1 0 0 0 0 0 1
Bahrain 1 1 1 1 1 0 5
Djibouti 1 1 0 0 0 0 2
Egypt 1 0 1 1 0 0 3
Iran (IR) 1 1 1 1 1 1 6
Iraq 1 0 0 0 0 0 1
Jordan 1 0 1 0 0 1 3
Kuwait 1 0 2 2 2 2 9
Lebanon 1 1 0 1 1 0 4
Libya 0 0 0 0 0 0 0
Morocco 1 1 2 1 1 0 6
Oman 1 0 0 0 0 0 1
Pakistan 0 0 0 0 0 0 0
Qatar 1 0 1 1 1 1 5
Saudi Arabia 0 0 0 0 0 0 0
Somalia 0 0 0 0 0 0 0
Sudan 0 0 1 0 0 0 1
Syria 1 0 2 2 2 2 9
Tunisia 1 0 2 2 2 2 9
UAE 1 0 0 0 0 0 1
Yemen 0 0 0 0 0 0 0
Max. score 1 1 2 2 2 2a 10

aNicotine replacement available = 1. bBupropion available = 1. cSmoking cessation support available in primary care facilities: no = 0, yes in some = 1, yes in most = 2. 
dSmoking cessation support available in hospitals: no = 0, yes in some = 1, yes in most = 2. eSmoking cessation support available from health professionals: no = 0, yes in 
some = 1, yes in most = 2. fSmoking cessation support available in the community: no = 0, yes in some = 1, yes in most = 2. Source: MPOWER, 2008 [4].

Table 7 Total scores on tobacco control measures in Eastern Mediterranean Region countries, 2009

Country Price Public place ban Budget Advert ban Health warnings Treatment Total tobacco control score

Iran (IR) 6 11.0 15 13.0 10 6 61.0
Jordan 18 5.6 11 10.5 7 3 55.1
Egypt 17 4.2 9 10.5 8 3 51.7

Syria 12 0.0 12 12.0 3 9 48.0

Yemen 21 2.8 10 6.5 3 0 43.3
Tunisia 24 0.0 – 9.2 1 9 43.2
Pakistan 25 2.8 13 0.0 0 0 40.8
Kuwait 2 9.0 8 9.0 0 9 37.0
Sudan 24 0.0 5 0.9 0 1 30.9
Morocco 24 0.0 – 0.0 0 6 30.0
Afghanistan 26 0.0 – 0.0 0 0 26.0
Djibouti – 0.0 4 11.7 8 2 25.7
Bahrain 13 4.2 – 1.2 0 5 23.4
Qatar 2 0.0 3 8.0 5 5 23.0
Saudi Arabia 4 0.0 14 3.5 0 0 21.5
Oman 2 11.2 6 0.0 0 1 20.2
Lebanon 7 0.0 7 0.0 0 4 18.0
Iraq 11 0.0 – 0.0 0 1 12.0
UAE 2 4.2 – 4.0 0 1 11.2
Libya – 1.4 – 0.0 0 0 1.4
Somalia – 1.2 – 0.0 0 0 1.2
Max. score 30 22.0 15 13.0 10 10 100.0
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Tobacco	Free	Initiative

The regional Tobacco Free Initiative seeks to strengthen the implementation of the WHO Framework Convention on 
Tobacco Control (FCTC), as well as to change public opinion and social norms regarding tobacco. Comprehensive 
tobacco control measures are outlined in the WHO FCTC. This includes tobacco demand reduction, supply reduction 
and other measures to be implemented by governments. Guidelines to the Convention provide Parties with guidance 
on introducing and enforcing these comprehensive tobacco control measures.

Demand	reduction	measures include: price and tax measures; non-price measures; protection from exposure to 
tobacco smoke; regulation of the contents of tobacco products; regulation of tobacco product disclosures; packaging 
and labelling of tobacco products; education, communication, training and public awareness; tobacco advertising, 
promotion and sponsorship; measures concerning tobacco dependence and cessation.

Supply	reduction	measures	include: tackling the illicit trade in tobacco products; banning sale to and by minors; 
provision of support for economically-viable alternatives.

Other	measures relate to: protection of the environment; liability; scientific and technical cooperation; 
communication of information; institutional arrangements and financial resources; settlement of disputes; and 
development of the Convention and final provisions.

Further information about the regional Tobacco Free Initiative is available at: http://www.emro.who.int/entity/
tobacco-free-initiative/



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثامن

811

Controlling medicine prices in Sudan: the challenge 
of the recently established Medicines Regulatory 
Authority
G.K.M. Ali 1 and A.Y. Yahia 2

ABSTRACT This study evaluated the capacity of the medicine pricing mechanism of the National Medicines and 
Poisons Board (NMPB), the medicine regulatory agency of Sudan, in controlling prices of imported medicines. The 
study was conducted between July and September 2008 and data on the 50 most sold medicines in 2007 were 
obtained from the records of the regulatory authority and pharmacies in Khartoum; 135 products were included. 
The cost and freight (C&F) prices of 23% of the selected medicines approved by NMPB were over 10 times the 
International Reference Price; 71% of these items were generics. The wholesale price of only 40% of the studied 
medicines was less than that approved by NMPB, while the retail price of 47% of medicines was less than that 
approved by the authority. The retail price of 11 of 12 originator medicines was equal to or more than their prices 
published in the British National Formulary. The price of the medicines distributed by Central Medical Supplies was 
about 2-fold their C&F price. The current pricing system is of limited benefit in controlling medicine prices in Sudan. 
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مراقبة أسعار األدوية يف السودان: التحدي الذي تواجهه سلطة تنظيم األدوية التي شكلت مؤخرًا
مجال خلف اهلل حممد عيل، أمحد يعقوب حييى

اخلالصـة: يقيِّم الباحثان يف هذه الدراسة مدى القدرات التي يتمتع هبا املجلس الوطني لألدوية والسموم، وهو الوكالة املتخصصة بتنظيم األدوية يف السودان، 
 ،2008 وأيلول/سبتمرب  متوز/يوليو  بني  الفرتة  يف  الدراسة  هذه  الباحثان  أجرى  وقد  املستوردة.  األدوية  أسعار  ومراقبة  األدوية،  تسعري  آليات  حيث  من 
وحصال عىل املعطيات ذات الصلة بخمسني دواًء من األدوية التي كانت األكثر مبيعًا يف عام 2007، وذلك من سجالت السلطات التنظيمية لألدوية ومن 
الصيدليات يف اخلرطوم، وشملت دراستهام 135 منتجًا. ووجد الباحثان أن األسعار وتكاليف الشحن يف 23% من األدوية املختارة التي وافق عليها املجلس 
الوطني لألدوية والسموم تزيد بمقدار عرشة أضعاف عىل السعر املرجعي الدويل، مع أن 71% من هذه األصناف هي أدوية َجنِيَسة، أما أسعار اجلملة ألربعني 
باملئة فقط من األدوية املشمولة بالدراسة فكانت أقل من األسعار التي وافقت عليها السلطات التنظيمية. وبلغ سعر التجزئة لـ 11 من بني 12 دواءًا للرشكة 
املنتجة األصلية ما يعادل أو ما يزيد عىل األسعار الواردة يف كتيب الوصفات الوطنية الربيطاين. وقد كانت أسعار األدوية التي يوزعها مكتب اإلمداد الطبي 

املركزي تقرب من ضعَفْي أسعار تكلفتها وشحنها. واستنتج الباحثان أن النظام احلايل لتسعري األدوية حمدود املنافع يف مراقبة أسعار األدوية يف السودان.

Contrôle des prix des médicaments au Soudan : un défi pour l'autorité de réglementation pharmaceutique 
récemment établie

RÉSUMÉ La présente étude a évalué la capacité du mécanisme de tarification des médicaments du Comité 
national des médicaments et des poisons -l'agence de réglementation des produits pharmaceutiques au Soudan- 
à contrôler les prix des médicaments importés. L'étude a été menée entre juillet et septembre 2008. Les données 
sur les 50 marques les plus vendues en 2007 ont été obtenues à partir des dossiers de l'autorité de réglementation 
et des pharmacies de l'État de Khartoum. Au total, 135 produits ont été inclus dans l'étude. Le chiffrage du coût 
et du fret de 23 % des médicaments sélectionnés et autorisés par le Comité national des médicaments et des 
poisons était dix fois plus élevé que le prix de référence international ; 71 % de ces produits étaient des génériques. 
Le prix de gros de 40 % des médicaments étudiés seulement était inférieur au prix approuvé par le Comité 
national, alors que le prix de détail de 47 % des médicaments était plus faible que celui approuvé par l'autorité 
de réglementation. Le prix de détail de 11 médicaments de marque (princeps) sur 12 était supérieur ou équivalent 
aux prix publiés dans le Formulaire national britannique. Le prix des médicaments distribués par Central Medical 
Supplies était environ le double des montants du coût et du fret des produits. Le système actuel de tarification est 
d'un intérêt limité pour le contrôle des prix des médicaments au Soudan. 
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Introduction

In Sudan, a pricing mechanism has 
been built into the registration system 
as a routine administrative exercise 
from the very beginning of medicine 
registration. Affordability is a critical 
factor in a country like Sudan, where 
poverty is deep and widespread. Such 
a situation increases the vulnerabil-
ity of wide segments of the population 
to ill health. According to the Sudan 
Central Bureau of Statistics, over 45% 
of the population in Sudan is below 
the poverty line [1]. More than 70% 
pay out-of-pocket at both public and 
private sector facilities to meet their 
medical needs [2].

In 2001, the Sudanese government 
passed an act regulating the prices of 
medicines in Sudan in both the public 
and private sector [3]. According to a 
technical discussion on medicine prices 
and access to medicines in the East-
ern Mediterranean Region held by the 
World Health Organization (WHO), 
Regional Office for the East Mediter-
ranean in 2007, prices of medicines in 
Sudan were among the highest in the 
Region [4]. The act was updated in 
2009 and renamed the Medicines and 
Poisons Act. 

Published studies on how gov-
ernments in developing countries 
regulate prices of medicines are rela-
tively few [5]. Although it is possible 
to know how much gets added on to 
a manufacturer’s prices in the sup-
ply chain, it is not clear how much 
exporting pharmaceutical companies 
actually spend on production and thus 
the real revenues needed to meet their 
costs and still make a profit. In addi-
tion, how governments regulate the 
cost and freight (C&F), whole and 
retail prices in both public and private 
sectors is still widely unknown. Typi-
cally the largest mark-ups in addition 
to taxes and duties are the importers’, 
wholesalers’ and retailers’ margins, 
which can add 35% to 70% to the fac-
tory price [4].

The aim of this study was to evaluate 
the current medicine pricing system 
used by the National Medicines and 
Poisons Board (NMPB) (the medicine 
regulatory agency of Sudan). Our ob-
jectives were to:

•	 check the conformity of the whole-
sale and retail prices of medicines 
with those approved by the NMPB;

•	 assess the adherence of pharmacies 
to the formal retail prices set by the 
wholesalers/importers and published 
on their invoices;

•	 compare prices of generic medi-
cines with those of the proprietary 
medicines and the prices of selected 
medicines with those cited in the In-
ternational Price Indicator published 
by Management Sciences for Health 
widely known as IRP [6] and British 
National Formulary (BNF), which is 
accepted by NMPB as an independ-
ent reference for medicines prices 
[7]. MSH reference prices are the 
medians of recent procurement or 
tender prices offered by not-for-profit 
suppliers to developing countries for 
multi-source products;

•	 gather evidence on compliance with 
price regulation in Sudan and dem-
onstrate violation of the official prices 
set by regulatory agency and import-
ers;

•	 put forward recommendations to ob-
taining more accurate measures of 
overall price differences.
Assessment of the pricing mecha-

nism for locally manufactured medi-
cines was not undertaken in this study.

Background

Prior to marketing in Sudan, a medi-
cine must be registered with NMPB 
with a C&F price approved by NMPB. 
NMPB issues a certificate of registra-
tion, which displays, in addition to 
other information, the C&F price. The 
certificate of registration is valid for 5 
years after which the product must be 
reregistered. However, in accepting the 

C&F price, the current system does not 
guarantee its sustainability during the 
life-span of the certificate of registration. 
It allows changes to registered C&F 
prices in response to changed economic 
circumstances, such as fluctuations in 
the exchange rate and adjustments for 
inflation over the life of the certificate. 
The current system requires local 
manufacturers and importers to get the 
approval of NMPB for price change 
(increase or decrease) with an explana-
tion prior to applying new prices.

Pricing system in the private 
sector
Pharmaceutical prices are regulated 
by the Pharmacy and Poisons Act [3]. 
Based on a medicine’s total C&F (i.e. 
wholesalers add a fixed percentage to 
the price they pay for the manufacturers 
from abroad), NMPB fixes maximum 
percentage mark-ups for all medicines 
for 2 stages of the distribution. Whole-
saler’s profit is 15% of the total costs to 
their central warehouses in Khartoum, 
and retailer’s profit is 20% of the whole-
saler’s price (Figure 1).

The system thus creates a leveraging 
effect whereby wholesalers and retailers 
respectively race to import and dispense 
expensive medicines that give them 
higher profit margins. These inflated 
prices compromise patient access to 
medicines. The price of medicines is 
one of several reasons for lack of ac-
cess to essential medicines. It has been 
reported that less than 50% of the Su-
danese population has regular access to 
the essential medicines [8]. No govern-
ment value added tax is applied along 
the supply-chain. The government tax 
1.5% of purchasing prices in the case 
of retailers and charge a 15% profit tax 
to be paid by importers. Importers are 
required to stamp the final price to con-
sumers on the medicine packages sold 
to pharmacies [9].

The standing medicine pricing com-
mittee within the NMPB, determines 
the C&F acquisition unit cost to the 
destination named by importers (in 
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Sudan this is known as C&F price) 
after consideration of various factors. 
The suggested price is agreed upon be-
tween the committee and an importer 
of medicines (the local agent for the 
manufacturer from abroad) before final 
registration of the medicine. The C&F 
price of an innovator brand product is 
also determined by the same commit-
tee.

As shown in Figure 1, the original 
price of medicines is almost doubled 
before reaching the end users. Accord-
ing to the recently approved regula-
tions by NMPB [9], the wholesalers 
should charge all pharmacy outlets 
equal medicine prices throughout the 
country regardless of the distance from 
their warehouses.

Pricing system in the public 
sector
In the public sector, procurement is 
carried out by the Central Medical Sup-
plies Public Corporation (CMSPC). 
The C&F price is determined by the 
tender committee. As shown in Table 

1, costing is also done by CMSPC by 
adding a total of 24.2% and 29.0% to 
products that are shipped by air and 
sea respectively. Products of CMSPC 
are sold to public and private health 
facilities at a 20% mark-up and at 12% 
mark-up for Revolving Medicine Funds 
(RDFs) at state levels. CMSPC sells 
medicines either directly to the federal 
hospitals or to the RDFs in other states 
which in turn sell them to the public 
health facilities (Figure 1). Each level 
adds its own mark-up before the medi-
cines are finally sold to end users. Thus, 
any issues of cost recovery are problems 
for the institutions not CMSPC, and the 
original price of medicines is increased 2 
or 3 fold before reaching the end users.

Methods

A price survey was conducted in Khar-
toum State between July and September 
2008 to assess the adherence of import-
ers/wholesalers of medicines and retail 
pharmacies to price of medicines set 

by NMPB. Data on the prices of the 
50 most popular originator/innovator 
brands (the patented versions of the 
chemical entity first launched on the 
international market) and generics sold 
in the country in 2007 (regardless of 
their dosage-form and strength) were 
collected as well as on the medicines 
recommended by the WHO/HAI 
methodology to be included in such 
a price survey. We ended up with 174 
medicines. A total of 39 were excluded 
from the analysis because they had 
missing information on their prices. Of 
the 135 medicines included, all were im-
ported; 120 (89%) were either generic 
or branded generics, and 15 products 
(11%) were innovator brand medicines. 
Unit medicine prices were calculated by 
dividing the medicine pack C&F selling 
price by the number of tablets, capsules, 
vials or doses contained.

Documentary evidence, mainly cer-
tificates of registration to collate C&F 
prices and invoices to the pharmacies 
to gather data on whole and retail prices 

  

 

Original manufacturer 

Wholesaler 
• Overseas  
• Local  

CMSPC 

Mark-ups till end users 
• Khartoum state 70% 
• Other states 35% + ?% + ?% 
• Private pharmacies 35% 

Other state 
RDFs

 

Health facilities 

?% Mark-up varies by state and its health facilities  
CMSPC = Central Medical Supplies Public Corporation; RDFs = revolving drug funds  

- Port  fees (1%) 
- Customs (10%)* 
- Clearance charges (1%) 
- Internal transport (2%) 
- Sudanese Metrology & Standards (1%) 
- Administrative cost (5%) 
- Bank charges (3%) 
- Others (1.5%) 

+35% 

+35% 

+?% 

+?% 

Khartoum state: 
non-RDF facilities 

Private 
Sector  

Khartoum State: 
retail pharmacies 

+15% 

+20% 

Figure 1 Mark-up on the original medicines cost in Sudan’s public and private health facilities (Source: [10]) 
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that had been issued by NMPB and 
wholesalers respectively, was used to 
cross-check the adherence of medicine 
dealers to the prices (i.e. C&F, whole-
sale and retail prices) approved by 
NMPB. Data on wholesale and retail 
prices, which are usually written on the 
invoice issued to retail pharmacies by 
the wholesalers, were collected by the 
researchers from the records of pharma-
cies. It was not our aim to decide upon 
a specific sample size of pharmacies for 
this research, as we were not primarily 
interested in numbers but in the com-
pletion of data on prices of selected 
medicines to find out to what extent 
wholesalers comply with the approved 
prices from the regulatory authority. 
The required data on wholesale and re-
tail prices of the selected medicines were 
obtained from the first 5 pharmacies 
visited and hence there was not need 
to go to any others. Later, variations in 
prices were explored by interviewing 
key informants, i.e. pharmaceutical im-
porters, policy-makers. The actual price 
(AP) displayed on the studied products 
by pharmacy was also reviewed to deter-
mine to what extent retail pharmacies 
are following the importers’ declared 
retail price. It also gives an idea about 
the efficiency of the inspection activities 

conducted by state regulatory authori-
ties. Finally, AP can help assess the ef-
fectiveness of the current practice of the 
medicine importers of printing the retail 
prices of their products on their invoices 
to present this to the end users.

Other relevant regulatory docu-
ments, such as pricing guidelines, were 
obtained and analysed. All policies and 
legislations, namely National Medicines 
Policy, laws, regulations, ordinances, de-
crees, and circulars, regarding medicine 
prices were included. Documents were 
collected throughout the duration of 
the study. The main sources of those 
documents were the NMPB, CMS, 
and community pharmacies. Interviews 
with key informants were conducted in 
order to further understand the pricing 
mechanism and the reasons behind the 
higher prices reported by WHO [4].

Components and determinants of 
prices were explored by interviewing 
key representatives of pharmacists, 
medicine importers and regulators on 
aspects of government charges, and 
history and impact of medicine prices 
in Sudan, as well as by collecting data 
on import prices and regulations. In-
terviews using open-ended questions 
were held in March 2009 after analysing 

survey data, so that the interviews 
could take account of the results. The 
interviews were conducted by the first 
author in the capital city, Khartoum. 
The interview sample was purposive 
and represented 3 groups: pharmacies, 
importers and regulators. A total of 
10 informants were interviewed. Data 
from the interviews and documentary 
evidence were used to compare official 
approved prices by the NMPB with 
those charged by the medicine import-
ers and pharmacies.

Data analysis
To measure the extent of compliance 
or deviation from the approved prices, 
we set theoretical benchmark for the 
wholesale price (WP) and retail price 
(RP). These prices were calculated by 
topping up government’s charges to the 
registered C&F price for each item in 
the study (Figure 1). Theoretically, we 
found that the WP and RP should be 1.5 
and 1.8 times the C&F price respective-
ly (i.e. WP ÷ C&F = 1.5 and RP or AP 
÷ C&F = 1.8). To compare the prices 
of selected medicines with the median 
price of their equivalents published in 
the IRP, medicine price ratios (MPR) 
were determined for each medicine by 
relating prices derived from the survey 

Table 1 Components of medicines prices in the public sector

Price component C&F

% (By air) % (By sea)

Fees (taxes)   

Customs tax 10.0 10.0

Wound taxa 1.0 1.0

Port fees 1.2 2.5

Total 12.2 13.5

Other expenses   

Clearance expenses 7.0 7.0

Insurance 2.0 2.0

Other costs (e.g. retained, damaged products, unexpected, or unseen 
expenses) 1.0 1.0

Bank charges 2.0 2.0

Transportation – 3.5

Total 12.0 15.5
aRemoved in 2009. 
C&F = cost and freight.
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to IRP. MPR was calculated as follows: 
MPR = medicine price (whether C&F, 
whole or retail) ÷ IRP. Data were ana-
lysed with Microsoft Excel 2007.

Interviews were audio-recorded and 
transcribed in Arabic; relevant quotes 
and passages were then translated into 
English.

WHO set an arbitrary benchmark 
for the analysis of medicine prices in 
the countries of East Mediterranean 
Region (EMR) [4]. For the purposes of 
this study, we used the same benchmark 
to measure the efficiency of the current 
pricing mechanism by comparing the 
prices of selected medicines with those 
published in the IRP. In the case of pub-
licly procured generic medicines, prices 
were considered “acceptable” if they 
had an MPR of 1 or less, which means 
that the price of the generic medicine 
was the same or less than the IRP for the 
same medicine. The MPR of the medi-
cine in retail pharmacies was considered 
“acceptable”, if it was less than 2.5. Prices 
above this, especially those of generic 
medicines, were considered “excessive”.

Results

Wholesale prices
Only 15 out of 104 importing compa-
nies approved their wholesale and retail 

prices with the NMPB. According to 
the Act [3], wholesalers and retailers are 
not permitted to sell medicines at prices 
higher than those approved. However, 
at the time of the study, there were no 
regulations adopted by the NMPB to 
ensure the compliance of wholesalers 
and retailers with the approved medi-
cine prices. One of the interviewees 
heavily criticized the medicine regu-
latory authority effort for controlling 
the pharmaceutical market in Sudan. 
He alleged that regulators in the 1990s 
had a vested interest in guaranteeing a 
generous mark-up to the pharmacists.

“There is no control over medicine 
prices, for example, prices of certain ge-
nerics are higher than their originators. 
The market has been overwhelmed by 
low quality medicines from countries, 
such as India and Pakistan.”

This, together with the shortage of 
trained personnel and resources for as-
sessing the reasonableness of submitted 
C&F prices of medicines, has meant 
that most of the information on medi-
cine prices declared by pharmaceutical 
companies has not been scrutinized. 
Not unexpectedly, this situation has 
been exploited by some unscrupulous 
medicine importers. For example, the 
C&F price of 23% of the selected medi-
cines was more than 10 times the IRP. 
Surprisingly, 71% of these items were 

generics. However, this might be due 
to the scale of production of such items 
that lead to high cost structures and 
hence the imposition of high prices. 
Using 1.5 times the C&F as bench-
mark, the wholesale price of only 40% 
of studied medicines was less than 1.5. 
The majority (88%) of these items were 
generics (full data not shown; available 
on request).

Retail prices
We verified the retail prices written on 
the invoices issued by the wholesalers 
of the studied medicines to retail phar-
macies. According to the current price 
mechanism, the retail price should be 
1.8 times the C&F registered price. In 
fact the retail prices of up to 47% of the 
selected medicines were lower than this. 
The majority (87%) of these items were 
generics (full data not shown; available 
on request). The retail prices of 11% of 
the items were less than their registered 
C&F. According to the interviewees, 
this finding could be explained by the 
fact that these items were registered in 
the early 1990s, with very high C&F 
prices. Theses medicines are mainly 
from Jordan and were imported by the 
government at very high prices during 
the period of economic sanctions. At 
that time, hard currency was not avail-
able and the government exchanged its 
sesame crop for medicines from Jordan. 

Table 2 Comparison between prices of the originator medicines and their generic versions

Originator name C&F price (CHF) Retail price (SDG)

 Originator Generica Generic:Originator Originator Generic Generic:Originator

Neurobion 100 mg, 200 mg, 
& 200 µg tablets – Austria 3.17 5.25 1.7 12.80 44.00 3.4

Neurobion injection –
Austria 2.69 6.30 2.3 15.06 33.36 2.2

Rocephin injection 1 g – 
Germany 11.00 18.50 1.7 45.50 78.46 1.7

Voltaren 100 mg tablet – 
Switzerland 6.25 5.00 0.8 27.28 34.11 1.3

Voltaren 25 mg tablet – 
Switzerland 5.55 3.90 0.7 24.22 26.61 1.1

Voltaren gel – Switzerland 2.70 2.60 1.0 20.00 14.31 0.7
aAll generics originated from Switzerland. 
C&F = cost and freight; CHF = Swiss francs; SDG = Sudanese pounds.
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Later, similar generics were registered 
from other sources, such as India, China 
and Pakistan, at cheap C&F prices. The 
importers of medicines registered dur-
ing the sanctions period were forced 
by market competition to reduce their 
wholesale and retail prices without 
notifying the NMPB to change their 
old C&F prices. Key informants inter-
viewed argued that the NMPB’s meas-
ures to control medicine prices were 
insufficient and they did not keep pace 
with the increased number of medicines 
registered in the highly competitive en-
vironment of the past decade.

The retail price of 7% of the items 
was 3 or more times more than the reg-
istered or approved C&F price, i.e. a 
300% mark-up on the C&F price; again, 
56% of these items were generics. At 
the same time, the retail prices of some 
innovator medicines were cheaper than 
their generics. For example, C&F and 
retail prices for the generic neurobion 
ranged from 1.7 to 3.4 times higher than 
the originator Neurorubine forte® (Ta-
ble 2). According to the interviewees, 
this was due to the registration of the 
generic before the innovator; a weak 
pricing system; intermittent availabil-
ity of the innovator in Sudan; and the 
heavy promotion of the generic product 
by giving free goods. The interviewees 

said that patients had no choice and 
that their doctors and pharmacists, in-
fluenced by medical representatives, 
decided on their behalf.

The retail prices of 11 out of 12 origi-
nator brands were equal to or higher 
than their prices published in the BNF. 
Of these, 9 items were 2 or more times 
their BNF price. The highest price of an 
innovator medicine was Primolut-N®, 
whose price was 4 times higher than 
the BNF (Table 3). The C&F (and not 
retail) price of a generic ranitidine tablet 
imported from Egypt was 500% that 
published in the BNF.

Actual consumers’ price
We also analysed the retail prices 
written on the invoices issued by 
the wholesalers to retail pharmacies 
with those displayed in the pharma-
cies and found low compliance with 
medicine pricing regulations; 9% of 
the 135 studied medicines were sold 
at prices less than their C&F prices. 
The retail price of 62 items (46%) was 
either double (43 items) or more than 
double (19 items) their C&F price. 
According to the interviewees, this 
was due to the lack of printed retail 
prices on the medicine pack. It also led 
to the differences in the price of the 
same brand in different pharmacies. 

Pharmacies did not stick to the prices 
set by importers but rather the phar-
macists adjusted final prices according 
to market demand. For example, the 
actual retail price to the consumers of 
about 75% of the selected items was 
more than the retail price declared by 
the wholesalers.

Medicine prices in Sudan 
compared to international 
reference prices
With the exception of only 5 generics, 
in all selected originator brands and 
generics the C&F and retail prices were 
consistently excessive in relation to the 
benchmark 2.5 used by WHO [4]. The 
C&F price of more than one-fifth of 
the studied items was more than 10 
times the IRP; 17 out of 24 of these 
items were generics. The C&F prices of 
certain medicines were extraordinary 
high, up to 100 times the IRP. We also 
compared the retail prices written on 
the wholesalers’ invoices issued to the 
pharmacies. Using the cut-off of MPR 
≤ 2.5, the retail prices determined by 
the wholesalers of around 60% of the 
selected items were between 5 and 10 
times higher than the IRP. Again, 31 out 
of 40 of these items were generics. Three 
interviewees reported “…we noticed 
that the pricing of medicines before the 

Table 3 Comparison between retail prices of some brand medicines in Sudan with those published in the British National 
Formulary (BNF)

Trade name Generic Strength 
(mg)

Dosage
form

BNF (SDG) C&F 
(SDG)

Retail 
(SDG)

C&F:BNF Retail:BNF

Tenormin Atenolol 50 Tablet 0.58 0.28 1.07 0.48 2

Glucophage Metformin 500 Tablet 0.37 0.23 0.48 0.64 1

Zantac Ranitidine 150 Tablet 1.38 0.78 1.35 0.56 1

Augmentin Amoxicillin/clavulanic acid 375 Tablet 0.68 1.06 2.04 1.56 3

Fefol Ferrus+folic 47+5 Capsule 0.18 0.11 0.29 0.63 2

Tegretol Carbamazepine 200 Tablet 0.32 0.38 0.66 1.20 2

Buscopan Hyoscine 10 Tablet 1.48 0.19 0.34 0.13 0.2

Sporanox Itraconazole 100 Capsule 3.12 1.43 6.99 0.46 2

Motilium Domperidone 10 Tablet 0.24 0.29 0.5 1.21 2

Primolut–N Norethisterone 5 Tablet 0.21 0.48 0.78 2.26 4

Panadol Paracetamol 500 Tablet 0.06 0.10 0.18 1.65 3

Neo-Mercazole Carbimazole 5 Tablet 0.16 0.10 0.3 0.58 2

SDG = Sudanese pounds.
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establishment of NMPB was very sub-
jective”. The interviewees added that, 
“there were no criteria and it mainly 
relied on the documents and the argu-
ment made by the importers”.

CMS prices
In order to make medicines more af-
fordable and reduce the burden on 
households, the government – through 
the public sector – has focused on es-
sential medicines, which are purchased 
through international competitive bid-
ding. WHO reported that the CMS 
manages to buy generic medicines so 
efficiently through open tender, i.e. at 
a MPR of 0.2, the target set by WHO 
as benchmark is 1 or less [4]. In the 
public sector, although the tender 
prices recorded were largely below the 

IRP, the mark-ups of CMS on generics 
were higher than those of the private 
wholesalers. The wholesale price of 
the medicines distributed by CMS, 
on average, was twice as high as their 
C&F price. The mark-up of CMS on 
the C&F price of selected items ranged 
from 71% to 2096%. In addition, CMS 
neither publishes retail prices of its 
medicines on the invoice nor prints 
them on the outer pack. As a result, 
lower prices at CMS do not help much 
in controlling prices in the private sector 
because some retail pharmacies sell the 
low-cost tender items from CMS at the 
retail prices equal to those set by the 
wholesalers for the same medicines. 
Interviewees argued that the current 
pricing system adopted by CMS should 
be rectified, simply because consumers 

did not benefit from tender by price 
reductions.

However, decision-makers at CMS 
attributed the high mark-ups on the ten-
der prices to the high CMS operating 
expenses that resulted from maintaining 
certain stock levels of high cost, life-
saving items such as vaccines. In addi-
tion, they reported that this adjustment 
prohibits leakage of cheap medicines 
from public sector facilities to private 
ones and convinces people that CMS 
medicines are not low quality and at 
the same time keeps down the cost of 
obtaining medicines. As interviewees 
at CMS pointed out, some patients, 
including the poor, perceive cheap 
medicines as low quality.

Promotion/propaganda 
allowance
The value of free medicines imported 
to Sudan during the first 6 months of 
2008 was US$ 17.6 million (i.e. 30% 
of the value of medicines imported 
by the private sector) [National 
Medicines and Poisons Board, An-
nual report, 2008, unpublished]. The 
origins of these medicines were mainly 
Jordan, India and Pakistan (Table 4). 
Some importers gave from 50% to 
100% free medicines per invoice. The 
interviewees who were against a free 
goods policy argued that this practice 
has weakened the control of medicine 
prices in Sudan. According to them, it is 
difficult for inspectors to trace the free 
medicines because it is left up to the 
pharmacies either to reduce their prices 
by spreading the cost of goods over all 
invoiced items or to sell the free goods 
as if they had paid for them. Interviews 
with importers who opposed the pro-
motion argued that the bonus also dis-
torts medicine prices and unnecessarily 
escalates their cost. Retail pharmacies 
tend to sell medicines of companies 
that offer free goods at the expenses of 
those who do not. Certain importers 
do not give free goods and rely mainly 
on promotion done by their medical 
representatives. Promotion is very 

Table 4 Source and value of free medicines received by importers in Sudan during 
the first 6 months of 2010

Country Value (US$) % Cumulative %

Jordan 7 210 560 41.000 41.000

India 3 050 245 17.344 58.344

Syrian Arab Republic 2 309 182 13.130 71.474

Pakistan 1 187 387 6.752 78.226

China 1 001 704 5.696 83.921

Egypt 710 377 4.039 87.961

Saudi Arabia 688 284 3.914 91.874

Cyprus 326 205 1.855 93.729

Switzerland 198 765 1.130 94.859

United Kingdom 176 132 1.002 95.861

France 172 193 0.979 96.840

United Arab Emirates 161 236 0.917 97.757

Netherlands 85 026 0.483 98.240

Germany 69 174 0.393 98.634

Japan 67 750 0.385 99.019

United States of America 49 390 0.281 99.300

Turkey 23 313 0.133 99.432

Italy 21 277 0.121 99.553

Greece 16 302 0.093 99.646

Austria 15 652 0.089 99.735

Korea 15 217 0.087 99.821

Denmark 14 831 0.084 99.906

Slovenia 7 859 0.045 99.950

Spain 7 854 0.045 99.995

Malaysia 855 0.005 100.000

Total 17 586 770 100.000
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effective tool and doctors prescribe 
the promoted products, but at the dis-
pensing level, pharmacy staff substitute 
the products on the prescription with 
those from pharmaceutical companies 
that give free goods. This practice hits 
hard on patients who do not know the 
price of alternative medicines, which in 
most cases is cheaper. It is clear that the 
C&F prices of these medicines have 
been inflated by the importers and 
their principal manufacturers. This was 
confirmed by interviews with pharma-
cists working in medicine importing 
companies who explained that the cost 
of free goods is already added to the 
C&F prices.

However, interviewees from medi-
cine importing companies argued that 
any change in the current pricing system 
to impose more stringent control on 
C&F prices and set low profit margins 
for importers favours current market 
operators and creates an informal 
barrier to entry of new comers from 
countries producing generics. Those 
interviewees thought that the current 
pricing system gave more leverage to 
the manufacturers and made Sudan an 
attractive market. Free goods helped 
importers to promote their new medi-
cines and reduce their overheads by 
eliminating the budget line for promo-
tion.

Discussion

Price regulation of medicines is es-
pecially important in settings where 
medicine shortages are common 
in public health facilities. This situa-
tion forces patients to purchase their 
medicines from the private sector [10], 
such as retail pharmacies, which are 
considered the most accessible source 
of medicines. Our findings confirm 
what has been reported by WHO [4] 
that the price of medicines in Sudan are 
comparatively higher than in countries 
of the Middle East. The fact that the 
prices of generic medicines do not 

follow economic theory [11] suggests 
that there must be some interference 
with the free market for generic medi-
cines that is causing Sudanese prices to 
be higher than comparable countries in 
the region.

Using the current mechanism, med-
icine prices in Sudan cannot be easily 
controlled and the status quo remains. 
For example, in Egypt a medicine retail 
price is considered high, if it is more 
than 30% of the BNF price [A. Salih, un-
published report, 2007]. Our findings 
reveal that the C&F price, and not the 
retail price, of a generic ranitidine tablet 
imported from Egypt was 500% that 
published in the BNF. In the United 
Kingdom (UK), almost all the popula-
tion is covered by the National Health 
Service, whereas in Sudan more than 
70% of patients pay for medicines out 
of their own pocket [2]. According to 
WHO, per capita expenditure on medi-
cines in the UK is equal to US$ 253 
compared to only US$ 4 in Sudan [12]. 
In addition, per capita gross domestic 
product (GDP) per year and per capita 
GDP at purchasing power parity (PPP) 
per year are totally different between 
the UK, Egypt and Sudan. The GDP per 
capita in PPP in the UK is 17 times that 
of Sudan and 6 times that of Egypt. In 
addition, public health expenditure in 
the UK is 106 times higher than Sudan, 
and 19 times higher than Egypt, and 
PPP in the UK is 19 times higher than 
in Sudan, 7 times higher than in Egypt 
[13]. These figures highlight the weak-
ness of the current pharmaceutical price 
mechanism in Sudan, which appears to 
be disregarded by politically influential 
business men. There is evidence that 
some importers collude with foreign 
manufacturers to misreport C&F prices 
[14] and some retailers do not apply 
formal margins written on the invoices 
issued by importers. It seems that the 
weak medicine control departments at 
central and state levels and untrained in-
spectors enable importers and retailers 
to bypass the existing price regulations 
and make higher profits.

Cost can be a major barrier to 
adequate treatment, particularly in 
low-income countries [8]. Although 
a pharmacoeconomic evaluation is 
normally conducted to help inform 
budget allocation decisions, it could 
be of value in settings where patients 
pay for their medicines. A government 
regulatory authority needs to do such 
evaluation on behalf of the patients. As 
has been reported in many countries, 
such as Australia and Canada [15], 
pharmacoeconomic evaluations need 
to be a mandatory part of the dos-
sier for the registration of new medi-
cines and pricing in Sudan. Such a 
value-based mechanism for pricing of 
medicines will ensure patients access 
to clinically effective and cost-effective 
medicines.

Without stringent national medi-
cine pricing regulations that can help to 
lower the medicine price in both the pri-
vate and public sectors, consumers will 
find it difficult to access even life-saving 
medicines. Our study also found that 
some generics cost more than innova-
tor medicines. This could be attributed 
to the lack of medicine price regula-
tions and weak medicine pricing system 
adopted by NMPB in Sudan, where the 
majority of importers fix the whole and 
retail prices of their medicines without 
NMPB approval. The study findings 
therefore highlight the need for national 
medicine pricing regulations in order 
to control the level of mark-up that 
wholesalers and retail pharmacies can 
apply to medicines, which in turn will 
increase the accessibility of medicines 
to the population. The level of mark-up 
should aim not only to increase acces-
sibility of medicines but also the viability 
of the business of both wholesalers and 
retailers of pharmaceuticals in Sudan. 
The inspection and supervision systems 
at both federal and state levels need to 
be more frequent and effective. Train-
ing of inspectors and necessary logistics 
should be in place. Finally, the NMPB 
needs to review medicines prices 
regularly. The price revision ensures 
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affordable prices for patients and ena-
bles the medicine importers to maintain 
their ability to make profit.

There is a lack of transparency in 
the current pricing mechanism. As a 
result, new legislation and associated 
regulations must ensure transparency 
of medicine prices along the supply 
chain. The new regulations need to ad-
dress all the preconditions necessary 
for the laws to operate effectively in 
practice. These include clear criteria for 
calculating the C&F price, agreement 
on the different government charges to 
be included in the cost, a decision on 
the mark-up for wholesalers and retail-
ers, and a specified penalty for selling at 
higher prices the registered, published 
prices. To be successful, the regula-
tions must be enforced and their impact 
on accessibility of medicines must be 
monitored.

The current fixed mark-ups, i.e. 15% 
and 20%, encourage both wholesalers 
and retailers to sell products of high 
C&F prices. The new pharmaceuti-
cal regulations must legally obligate 
the importers to fix sliding mark-ups 
for whole and retail prices ranging 
from, for example, 15% to 20% and 
20% to 25% respectively, depending 
on the total cost to their warehouses 
in Khartoum. This also needs to be 
publicly regulated and enforced by 
NMPB. This could be done through 
the publication of medicine retail price 
on the outer package. The sliding scale 
of putting highest mark-up on lowest 
C&F prices will encourage wholesal-
ers and retailers to buy low cost medi-
cines rather than the more expensive 
products. 

From the findings of this survey 
it is most likely that the costs of the 
medicines freely distributed to the 
pharmacies are added to the total 
costs and hence contribute to higher 
C&F prices. A policy on free goods is 
needed to rectify the situation. Such 
a policy should, however, reduce the 
retail prices while limiting or prohibit-
ing the bonus. Although this would 

reduce the profit of the pharmacies, 
it would reduce the burden on the 
patients and on the health system as a 
whole. The question why Jordan offers 
large quantities of free goods needs to 
be answered.

There are several limitations to this 
study that need to be acknowledged and 
the findings need to be interpreted with 
caution. First, the actual retail prices are 
not generalizable to the whole country 
since we only selected 5 pharmacies 
from urban areas in Khartoum State. 
However, there is some justification 
for this since all the wholesalers are in 
Khartoum. In addition, in Sudan, each 
wholesaler imports its own medicines 
and sells them directly to the retail 
pharmacies, i.e. there are no brokers be-
tween wholesalers and retailers; and all 
importers print whole and retail prices 
on their invoices of medicines issued to 
retail pharmacies, regardless of where 
the pharmacies are. Second, the survey 
used a different sampling method from 
the WHO and Health Action Inter-
national (HAI) methodology, which 
indicates whether prices are high or 
low in developing countries. Thus the 
approach has not been validated by 
large-scale studies and the results may 
not be reliably comparable to those 
obtained using the WHO/HAI meth-
odology elsewhere. The purpose of our 
study was different from that of WHO/
HAI and our findings could be used 
as evidence that the current pricing 
system does not work.

Conclusion

Little compliance with official price 
regulations was observed at all stages of 
the pharmaceutical distribution chain. 
Lower prices at CMS does not help 
much in controlling of prices in the 
private sector, because retail pharma-
cies sell the low-cost tender items from 
CMS at the high retail prices set by 
their wholesalers. Private-sector retail 
pharmacies benefit from this practice 

and make large profits using this privi-
lege. The current pricing system, in 
both public and private sectors, is of 
limited benefit in controlling escalat-
ing medicine prices in Sudan. A new 
price mechanism should be put in 
place to avoid stretching what is in 
many cases inadequate household 
income. The NMPB needs to step up 
its supervision and monitoring efforts 
regarding medicine prices. Our study 
contributes in a number of ways to the 
existing debate on medicine prices in 
low-income countries. It shows the 
importance of fixing cost and profit 
mark-ups for both private and public 
sectors for each stage of medicines dis-
tribution in order to improve access to 
medicines. National mark-ups can be 
at least as important as C&F prices for 
the determination of medicine prices. 
The research also shows that the belief 
that the prices of generic medicines 
that have been imported from cheap 
sources, such as India and China, as 
well as those have been purchased 
through public open tenders is lower 
may be oversimplified and not in fact 
the case.
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Pharmaceutical representatives’ beliefs and practices 
about their professional practice: a study in Sudan
K.M. Idris,1 A.F. Mustafa 2 and M.A. Yousif 1,3

ABSTRACT Pharmaceutical representatives are an important promotional tool for pharmaceutical companies. 
This cross-sectional, exploratory study aimed to determine pharmaceutical representatives’ beliefs and practices 
about their professional practice in Sudan. A random sample of 160 pharmaceutical representatives were 
interviewed using a pretested questionnaire. The majority were male (84.4%) and had received training in 
professional sales skills (86.3%) and about the products being promoted (82.5%). Only 65.6% agreed that they 
provided full and balanced information about products. Not providing balanced information was attributed 
by 23.1% to doctors’ lack of time. However, 28.1% confessed they sometimes felt like hiding unfavourable 
information, 21.9% were sometimes or always inclined to give untrue information to make sales and 66.9% 
considered free gifts as ethically acceptable. More attention is needed to dissemination of ethical codes of 
conduct and training about the ethics of drug promotion for pharmaceutical representatives in Sudan.
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معتقدات وممارسات ممثيل رشكات األدوية حول ممارستهم املهنية: دراسة يف السودان
كامل حممد أمحد إدريس، عاصم فاروق مصطفى، مريغني عبد الرمحن يوسف

اخلالصـة: يعترب ممثلو الرشكات الدوائية من الوسائل الرتوجيية اهلامة لرشكات األدوية. وتستهدف هذه الدراسة االستقصائية التعرف عىل معتقدات 
وممارسات ممثيل رشكات األدوية حول ممارساهتم املهنية يف السودان. وقد شملت الدراسة عينة عشوائية تضم 160 ممثاًل لرشكات األدوية، فأجروا 
معهم مقابالت باستخدام استبيان سبق اختباُره. واتضح أن معظم ممثيل رشكات األدوية من الذكور )84.4%(، وأهنم قد تلقوا التدريب عىل مهارات 
مهنية للبيع )86.3%(، وعىل املنتجات التي يروجون هلا )82.5(. ووافق 65.6% منهم فقط عىل أهنم قد أحيطوا باملعلومات الكاملة واملتوازنة املتعلقة 
28.1% من ممثيل رشكات األدوية  23.1% من احلاالت، إال أن  املتوازنة لألطباء إىل ضيق وقت األطباء يف  املعلومات  باملنتج. وقد عزي عدم إعطاء 
اعرتفوا بأهنم يشعرون أحيانًا بأهنم يميلون إلخفاء املعلومات غري املحّبذة، وأن 21.9% منهم يميلون أحيانًا أو دائاًم إلعطاء معلومات غري صحيحة 
حرصًا عىل املبيعات، وأن 66.9% منهم يعترب أن اهلدايا املجانية مقبولة أخالقيًا. واستنتج الباحثون أنه ينبغي إيالء املزيد من االهتامم لتوزيع الدستور 

األخالقي )مدونة قواعد السلوك(، وملزيد من التدريب حول أخالقيات الرتويج لألدوية جلميع ممثيل رشكات األدوية يف السودان.

Étude sur les croyances et pratiques professionnelles des visiteurs médicaux au Soudan

RÉSUMÉ Les visiteurs médicaux jouent un rôle promotionnel important pour les laboratoires pharmaceutiques. La 
présente étude transversale et exploratoire visait à connaître les croyances et les pratiques de ces professionnels 
au Soudan. Un échantillon sélectionné aléatoirement de 160 visiteurs médicaux a été interrogé à l'aide d'un 
questionnaire préalablement testé. La majorité d'entre eux était de sexe masculin (84,4 %) et avait reçu une 
formation professionnelle leur permettant de développer des compétences en vente (86,3 %) et d'augmenter 
leur connaissance des produits dont ils devaient assurer la promotion (82,5 %). Seuls 65,6 % affirmaient fournir 
des informations exhaustives et objectives sur les produits. Selon 23,1 % d'entre eux, l'absence d'objectivité était 
imputable au manque de temps des médecins. Toutefois, 28,1 % avouaient qu'il leur arrivait d'avoir le sentiment 
d'omettre des informations négatives, 21,9 % avaient parfois ou toujours tendance à fournir des informations 
fausses pour réaliser des ventes et 66,9 % considéraient les cadeaux comme éthiquement acceptables. Il 
est nécessaire de prêter davantage d'attention à la diffusion des codes de bonne conduite chez les visiteurs 
médicaux soudanais et à leur formation sur l'éthique de la promotion des médicaments.
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Introduction

Pharmaceutical representatives (medi-
cal representatives) promote a drug 
company’s products with information-
al messages, usually in a one-to-one-
interaction with health care providers, 
with the objective of increasing the 
company’s sales [1,2]. They are an im-
portant promotional tool for pharma-
ceutical companies and the influence 
of sales representatives on doctors’ 
prescribing behaviour is well docu-
mented in the literature [3–11]. Wat-
kins et al. found that doctors who have 
frequent contact with pharmaceutical 
representatives are usually more willing 
to prescribe new drugs and tend not 
to end consultations with just advice 
to patients [11]. Studies from several 
countries showed that 80% to 90% of 
doctors regularly see pharmaceutical 
representatives despite evidence that 
their information is overly positive and 
doctors’ prescribing habits are less ap-
propriate as a result [6–10]. There are 
others concerns too about biased or 
even false information. Zeigler et. al. 
found that 11% of statements made 
by the pharmaceutical representatives 
about drugs contradicted information 
already available to them and at the 
same time physicians failed to recog-
nize the inaccurate statements [4]. 
Lexchin revealed that pharmaceutical 
representatives usually mentioned the 
indications of their products but in the 
great majority of visits did not spon-
taneously bring up information about 
prices, side-effects or contraindications 
[5]. To optimize the promotional 
information, corrective measures are 
needed to rectify the content, nature 
and quality of the promotional mes-
sages rather than stopping the contact 
altogether [12]. 

In Sudan medical representative 
are mostly pharmacists who work for 
multinational and branded generic 
companies including local manufac-
turers. Principally stationed in the 
capital city, Khartoum, they promote 

their products in the public and pri-
vate health sectors to both doctors 
and pharmacists. In general doctors 
in Sudan do not drive an income 
from drug sales, as medicines are only 
obtained from pharmacy outlets. 
Although there are no official data 
on drug companies’ sales, a move 
towards privatization of pharmaceuti-
cal services in Sudan will impact on 
the role of medical representatives in 
the private sector and may influence 
rational prescribing of medicines in 
both public and private sectors. The 
current study, part of a larger survey of 
the influence of medical promotion on 
health services, aimed to determine the 
beliefs and practices of pharmaceutical 
representatives’ in Sudan about their 
professional practice.

Methods

This cross-sectional, exploratory study 
was carried our between May 2005 and 
May 2007. The study was approved 
by the graduate studies committee of 
the Faculty of Pharmacy, University of 
Gezira.

Sample
The target population was all the work-
ing pharmaceutical sales representatives 
in current employment in Khartoum 
state and other states in Sudan. Al-
though there was no official registration 
list for pharmaceutical representatives 
in Sudan the researchers were able to 
collect full information about the names 
and locations of medical representa-
tives through their attachment to the 
companies or distributors they worked 
for. Based on the total population size 
(218 in the Khartoum and 17 in towns 
outside) with a precision of 5% and 
confidence level of 95% the sample size 
was calculated to be between 144 and 
154. A sample of 160 pharmaceutical 
representatives was randomly selected 
and invited to participate. The response 
rate was 100%.

Data collection
The survey was designed to elicit the 
general views, opinions and perceptions 
of pharmaceutical representatives about 
their professional practice. A structured 
questionnaire in English language with 
47 items was developed by the authors 
based on a literature survey and their 
professional expertise. Items were 
mostly closed-ended questions with 
a list of choices plus some open-end 
questions. The questions covered re-
spondents’ background characteristics; 
training received; career choices; beliefs 
about the job and the products pro-
moted; commissions and incentives; 
sales practices and information giving to 
customers; ethical practices and beliefs 
about products; and knowledge about 
ethics and codes of conduct.

The anonymous, written question-
naires were delivered personally to the 
selected representatives by 3 graduate 
pharmacists who were trained and in-
structed to assure participants that their 
data will be treated confidentially and 
that the study had no agenda other than 
the research objectives. Representatives 
completed the questionnaires in their 
own time before they were collected 
again. No interviews were performed.

The questionnaire was pretested for 
internal consistency and then piloted 
with a convenience sample of 20 phar-
maceutical representatives from both 
Khartoum and Gezira states. Minor 
corrections to facilitate the comprehen-
sion of the questions were done. The 
pilot results were not included in the 
final study.

Statistical analysis
Statistical analysis was performed using 
the statistical software package SPSS 
for Windows, version 14.0. The differ-
ences in the participants’ responses to 
the survey were analysed using the chi-
squared test. The associations between 
the different variables were determined 
by post hoc analysis. P < 0.05 was the 
cutoff for statistical significance.
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Results

Background characteristics
Of the 160 pharmaceutical representa-
tives interviewed, the majority were 
stationed in Khartoum (77.5%) and 
the rest were located in large cities in 
different states of Sudan (22.5%). All 
the interviewed respondents (100%) 
in the current study were pharmacists 
by training. The age range was 20–60 
years with a mean age of 31.8 years. The 
majority were in the age range 20–35 
years (81.2%), while 14.4% were aged 
37–60 years. The pharmaceutical rep-
resentatives were predominantly males 
(84.4%) and females were a minority 
(15.6%) (Table 1).

Professional practice
All the pharmaceutical representatives 
included in the study had been trained 
as pharmacists. When asked about 
their job training 136 representatives 
reported (86.3%) that they had been 
trained on basic professional sales skills 
and 132 (82.5%) had received back-
ground training about the products 
being promoted. However, 98/132 
respondents (74.2%) considered that 
the training they had received was insuf-
ficient.

Pharmaceutical representatives 
agreed that face-to-face interactions 
with doctors were the most effective 
method of promotion, with a reported 
typical visit time ranging from 5–10 
minutes according to 77 respondents 
(48.1%), while 43 (26.9%) of them 
reported taking < 5 minutes and 32 
(20.0%) > 10 minutes. Representatives’ 
reported a mean time of 8.5 minutes, 
range 3–20 minutes.

Beliefs about products and 
ethical practices
Almost all respondents (156, 97.5%) 
agreed that they believed in the quality 
of the products they promoted and 151 
(94.4%) would use them personally if 
there was a strong indication. However, 
9 respondents (5.6%) reported that 
they would not use them, 6 due to the 
low quality and 3 because of the cost.

Just over three-quarters of the re-
spondents (77.5%) were convinced 
about the claims made about their 
company’s products whereas 22.5% 
admitted that they were not convinced 
(Table 2). Of the 36 respondents 
who were not convinced 22 (61.1%) 
agreed that they would not mention 
possible bogus claims to doctors, while 
14 (38.9%) said that they would nor-
mally mention them. In other words, 
146 respondents (91.3%) would only 
pass on promotional claims they were 
convinced about to doctors.

When asked about whether they 
ever felt inclined to give “untrue in-
formation” in order to help them get 
the sale or convince the doctor or 

pharmacist, the majority of medical 
representatives did not (78.1%), while 
15.0% did sometimes and 6.9% admit-
ted that they did (Table 2). Similarly, 
most (71.9%) agreed that they did not 
ever feel like “hiding some information” 
about products to help get the sale or 
convince the doctor or pharmacist, 
while 28.1% confessed that they did.

When probed about whether they 
normally gave “full balanced, accurate 
and clear information” (i.e. generic 
name, indications, contraindications, 
precautions, side-effects, warnings, drug 
interactions, dose, packaging, storage, 
price) during their visits, 34.4% admit-
ted that they did not, while 65.6% 
claimed that they did (Table 2). Rep-
resentatives’ years of experience was 
not significantly associated with the 
tendency to provide accurate and bal-
anced information (P > 0.05) (Table 3). 
When pharmaceutical representatives 
were asked about the reasons why they 
might not give full, balanced informa-
tion, the most common reason, selected 
by 23.1% of respondents, was that doc-
tors had insufficient time. Other reasons 

Table 1 Demographic characters of pharmaceutical representatives surveyed in 
Sudan (n = 160)

Variable No. %

Area of work

 Khartoum state 124 77.5

 Other states 36 22.5

Sex

 Male 135 84.4

 Female 25 15.6

Age (years)

 20–35 130 81.2

 > 35 23 14.4

 Missing data 7 4.4

Table 2 Pharmaceutical representatives’ beliefs and practices about the products being promoted (n = 160) 

Variable Yes No Sometimes

No. % No. % No. %

Convinced about all claims for products 124 77.5 36 22.5 0 0.0

Always provide full and balanced information about products 105 65.6 55 34.4 0 0.0

Ever feel inclined to tell untrue information about products 11 6.9 125 78.1 24 15.0
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were because: they assumed that the 
doctor knew the information, the in-
formation may not help in selling the 
product, the representative personally 
did not know the information or it was 
not important to do this (Table 4).

Pharmaceutical representatives 
were asked about which attributes of a 
product they mentioned during visits 
to customers. The most common were 
the brand name, mentioned by 90.6% of 
respondents, indications (75.6%) and 
dose (70.0%). Attributes of products 
that were less commonly mentioned 
were contraindications (40.0%), pre-
cautions (34.4%) and drug interactions 
(30.6%). Very few respondents (4.3%) 
would mention the drug’s side-effects.

Respondents were asked about their 
views on pharmaceutical companies 
offering free samples, gifts, tickets to at-
tend conferences abroad, invitations to 
free lunches and dinners to customers; 
66.9% considered these gifts as ethi-
cally acceptable while 25.0% considered 
them as unethical and 8.1% declined to 
answer the question. In another ques-
tion about ethics pharmaceutical repre-
sentatives were asked if they would still 
keep pushing doctors to prescribe their 
company’s products if a competitor’s 
products were superior to theirs; 82.5% 
agreed that they would, while 17.5% 
would not. 

Only 105 (65.6%) of the respond-
ents were aware of the 1988 World 
Health Organization ethical criteria for 
medicinal drugs promotion [13].

Discussion

To perform their promotional assign-
ments effectively pharmaceutical rep-
resentatives are trained to be observant, 
personable and helpful [10,14]. The 
current study showed that Sudanese 
pharmaceutical companies were mostly 
committed to training their appointed 
sales representatives as revealed by the 
high percentage of respondents trained 
in professional sales skills (86.3%) and 
product knowledge (82.5%).

The sales person’s personal belief 
in any cause is pivotal in convincing 
another person to take up the product, 
as it gives credibility to the informa-
tional message and the message source 
as well [15]. The great majority of our 
respondents (91.3%) affirmed that 
they only promoted those products 
which they were convinced about. The 
small percentage of pharmaceutical 
representatives who would attempt to 
pass on unconvincing and inaccurate 
claims to doctors are consistent with 
the findings from other studies [4,16]. 
Any tendency towards “deceit” may be 
attributed to the greed for sales which 
grants job security, sales commissions, 
incentives and a possible better job 
promotion and status. As many as 
82.5% of pharmaceutical representa-
tives in our survey said they would 
encourage doctors to prescribe their 
products even if the competitor prod-
uct of another company was superior. 
This reflects loyalty to company, brand 

and job dedication to sales and reflects 
the fact that rational prescribing is not 
a priority objective of commercial pro-
motion.

For the prescribing doctors to 
practise rational prescribing and 
the pharmacists to recommend and 
counsel patients on the proper use of 
prescribed pharmaceuticals, both need 
to have information that is “accurate, 
truthful, informative, balanced, up-to-
date, capable of substantiation and in 
good taste” [13]. Only two-thirds of 
our pharmaceutical representatives of 
agreed that they gave balanced informa-
tion to clients (i.e. about negative as 
well as positive aspects of products). 
Not providing balanced information 
was attributed by 23.1% of them to the 
short time given to them by doctors. 
Pharmaceutical representatives are 
trained to deliver their messages ac-
curately in the shortest possible allowed 
time [17]. Nevertheless, the average 
reported call time of 8.5 minutes shown 
in the current study, ranging from 3–20 
minutes, was much higher than the call 
times in studies in the Untied States, 
which ranged from 15–120 seconds 
[18–20]. Our pharmaceutical repre-
sentatives also claimed, illogically, that 
they assumed that doctors knew those 
parts of the information that was not 
mentioned. It is the responsibility and 
duty of the medical representative to 
give complete information, especially if 
it is about a new product or an informa-
tion update.

Table 3 Pharmaceutical representatives’ provision of full and balanced information about products by years of experience 

Years of experience Total Provide full and balanced information

Yes No

No. % No. %

< 1 36 23 21.9 13 23.6

1–5 85 55 52.4 30 54.6

5–10 3 19 18.1 12 21.8

10–15 5 5 4.0 0 0.0

15–20 3 3 2.0 0 0.0

Total 160 105 100.0 55 100.0

P = 0.33.
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The promotional script for a phar-
maceutical product should not be 
limited to the benefits of the product, in-
dications, convenience of use and dose, 
but should cover safety, affordability, 
etc. Our pharmaceutical representatives 
were much more likely to mention posi-
tive aspects of products such as trade 
name, indications and dose (96.6%, 
75.6% and 70% respectively) than nega-
tive aspects such as the contraindica-
tions, precautions, drug interactions 
and side-effects (mentioned by 40%, 
34.4%, 30.6% and 4.4% respectively). As 
many as 28.1% of the pharmaceutical 
representatives said that they felt like 
hiding some information about their 
products to help them get the sale or 
convince the doctors or pharmacists, 
while 21.9% of them confessed that they 
sometimes or always felt inclined to 
tell untrue information. The issue of 
inaccurate, misleading, biased or even 

untrue information in pharmaceuti-
cal sales have been discussed by other 
authors [16,20,21].

Despite this somewhat negative 
picture, a majority of our respondents 
can be credited with being honest as 
71.9% of them said that they did not 
hide negative information about their 
product(s) in order to get the sales. 
This reflects moral integrity and profes-
sionalism as well, which are essential for 
trust, credibility and a genuine relation-
ship that is conducive to successful pro-
motion. In addition to time constraints 
another reason cited for not giving 
balanced information about products 
was that the medical representative 
him/herself did not know all the infor-
mation (2.5%). This could be true as 
many of them may not be challenged 
by doctors or colleagues (pharmacists) 
to improve their scientific knowledge 
about their own company’s products. 

Added to that, the pharmaceutical 
companies themselves are not always 
keen to provide full, balanced infor-
mation to prescribers. These results 
are supported by the findings of many 
authors [17,18,22].

One limitation of the study was that 
the questionnaire was self-completed 
and therefore medical representative 
may have given what they perceived as 
the “most correct” answers. Neverthe-
less the results of the current study are 
useful as a pilot indicator for further 
discussion and opinion determination. 
The results suggest that the pharmaceu-
tical promotion practice in Sudan needs 
to be improved by proper training and 
continuous education on both basic 
professional selling skills and product 
knowledge and ethics of promotion 
for the medical representative. Only 
two-thirds of the pharmaceutical rep-
resentatives in our survey were aware of 
the WHO ethical criteria for medicinal 
drugs promotion. Greater attention to 
ethics in pharmaceutical promotion is 
needed, for example through develop-
ment and enacting of a Sudanese code 
of ethics for pharmaceutical promotion 
and by teaching and disseminating of 
the currently available ethical codes 
such as those of the WHO [13], Inter-
national Federation of Pharmaceutical 
Manufacturers and Associations [23] 
and Organisation of Pharmaceutical 
Producers of India [24].

Table 4 Pharmaceutical representatives’ reasons for not providing full and 
balanced information about products (n = 160) 

Reason No. %

Customers do not have time 37 23.1

Assumes customer knows information 12 7.5

Believes it would not help to sell product 8 5.0

Does not have time 8 5.0

Does not know all the information 4 2.5

Feels it is not unimportant 1 0.6

Other reason 6 3.8

No response 84 52.5
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Medicines: corruption and pharmaceuticals

The medicines chain refers to the steps required for the creation, regulation, management and consumption of 
pharmaceuticals. Corruption in the pharmaceutical sector occurs throughout all stages of the medicines chain, from 
research and development to dispensing and promotion. Unethical practices along the chain can take many forms such 
as falsification of evidence, mismanagement of conflict of interest, or bribery.

Good governance within the medicines chain is one essential means for optimizing public health outcomes and WHO 
is committed to reducing corruption in the medicines chain through its Good Governance for Medicines (GGM) 
programme, launched in 2004. By applying transparent, accountable administrative procedures and by promoting 
ethical practices, GGM provides support for countries to curb corruption. The programme assists countries through 
a three-step process of assessing their vulnerabilities to corruption, and developing and implementing specific 
programmes to maintain efficient health-care systems that are not undermined by the abuse of corruption.

Source: WHO fact sheet No. 335 
December 2009 (http://www.who.int/mediacentre/factsheets/fs335/en/index.html)
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Problems and perceived needs for medical ethics 
education of resident physicians in Alexandria 
teaching hospitals, Egypt
A.M. Mohamed,1 M.A. Ghanem 2 and A.A. Kassem 3

ABSTRACT There is a call for greater preparation for the ethical challenges encountered by physicians in their 
future professional duties. This study in Egypt aimed to reveal problems and perceived needs for medical ethics 
education of resident physicians working at University of Alexandria hospitals. In a descriptive, cross-sectional 
survey, 128 residents answered a self-administered questionnaire. More than half were of the opinion that their 
medical ethics course was ineffective; 56.3% mentioned poor curricular planning. The majority complained that 
the subject was not tailored to specialties, the course was too short, there was a shortage of resources to facilitate 
the educational process and that assessment was done for knowledge but not for skills. Problems related to 
staffing were low staff:student ratios and staff lack of experience. Trainees, regardless of clinical discipline, felt 
that there was a great need for improvement to their medical ethics education.
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املشكالت واالحتياجات املدركة لتعليم األخالقيات الطبية لألطباء املقيمني يف املستشفيات التعليمية يف اإلسكندرية، مرص
عايدة حممد، مها غانم، أمحد قاسم

التأهب ملواجهة التحديات التي يصادفها األطباء يف واجباهتم املهنية املستقبلية. وهتدف هذه الدراسة  اخلالصـة: تدعو هذه الدراسة إىل املزيد من 
ف عىل املشكالت واالحتياجات لتعليم األخالقيات الطبية لألطباء املقيمني العاملني يف املستشفيات اجلامعية يف اإلسكندرية. ويف  املرصية إىل التعرُّ
دراسة وصفية مستعرضة، أجاب 128 طبيبًا مقياًم عىل استبيان ذايت. كان رأي أكثر من نصفهم أن مقررات األخالقيات الطبية التي درسوها مل َتُكن 
فّعالة؛ وذكر 56.3% أن ختطيط املنهج كان سيئًا. واشتكى أغلبهم من أن تصميم املنهج مل يتواءم مع التخصصات، وكان املنهج قصري جدًا، وهناك 
نقص يف املوارد الالزمة لتيسري العملية التعليمية، وأن التقييم جرى حسب املعارف املكتسبة وليست املهارات. واملشاكل املتعلِّقة بالعاملني كانت ِقّلة 
عدد العاملني مقارنًة بالطالب، وعدم وجود خربة لدى العاملني. وشعور املتدربون، بغّض النظر عن النظام اإلكلينيكي، بأهنم يف حاجة إىل تطوير 

هائل يف تعليم األخالقيات الطبية.

Problèmes et besoins perçus en matière de formation à l'éthique médicale des médecins internes des centres 
hospitaliers universitaires d'Alexandrie (Égypte)

RÉSUMÉ Certaines voix s'élèvent pour demander que les médecins soient mieux préparés aux difficultés éthiques 
qu'ils rencontreront dans leurs futures tâches professionnelles. Cette étude effectuée en Égypte auprès d'internes 
exerçant dans des hôpitaux de l'Université d'Alexandrie visait à révéler les problèmes posés par la formation 
à l'éthique médicale et les besoins perçus dans ce domaine. L'étude descriptive et transversale comprenait 
l'administration d'un autoquestionnaire auquel 128 internes ont répondu. Plus de la moitié d'entre eux estimaient 
que leur cours d'éthique médicale était inefficace, et ils étaient 56,3 % à mentionner une mauvaise planification 
pédagogique. Une majorité d'entre eux se plaignait de l'absence d'adaptation aux différentes spécialités, de la 
brièveté du cours, du manque de ressources permettant de faciliter l'apprentissage et reprochait à l'évaluation 
d'être centrée sur les connaissances et non sur les compétences. Les problèmes ayant trait au personnel était le 
faible ratio personnel/étudiant et son manque d'expérience. Quelle que soit leur discipline clinique, les internes 
interrogés pensaient qu'une amélioration de leur formation à l'éthique médicale était grandement nécessaire.



EMHJ  •  Vol. 18  No. 8  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

828

Introduction

Across graduate medical education, 
there is a call for more substantive 
preparation for the ethical challenges 
encountered by physicians during their 
residency training and in their future 
professional duties [1]. This has been 
viewed as necessary because of emerg-
ing evidence that medical residents face 
unique ethical conflicts that are related to 
their stage of training and also that their 
ethics training needs and preferences 
evolve over time [2]. Resident physi-
cians in several studies have expressed a 
preference for clinically oriented ethics 
education to prepare them for the day-
to-day ethical issues encountered in 
their work [3]. Data gathered over the 
past 3 decades also suggest that key dif-
ferences exist in how men and women 
professionals approach health care 
ethics decision-making. Several studies 
indicate that women residents perceive 
a greater need for ethics preparation, 
value it more and see benefit in a more 
diverse set of educational methods than 
do men [4]. While ethics training has 
become a core component of medi-
cal residents’ education, curricula have 
been developed without consulting 
residents about their needs for ethics in-
struction. There have also been calls for 
new approaches in preparing residents 
for the ethical and professional issues 
they will encounter.

To our knowledge, there has been 
no systematic study in Egypt assessing 
the views of resident physicians on the 
need for ethics training, with a focus 
on practical issues. Moreover, little is 
known about the educational needs of 
practising physicians or their compe-
tencies in medical ethics in this country. 
The current study was predicated on 
the belief that understanding the per-
spectives of residents regarding ethics 
training will assist in efforts to create 
effective, valuable ethics education that, 
in turn, may foster the development 
of good physicians. It may highlight 
the importance of ethics education for 

residents directed at practical real-world 
dilemmas. Academic medicine may be 
better able to fulfil its responsibilities in 
teaching medical ethics and in serving 
its trainees by paying greater attention 
to these topics in graduate medical cur-
ricula. For this reason, a survey was con-
ducted to reveal problems in medical 
ethics education from the point of view 
of residents in University of Alexandria 
hospitals and to explore their perceived 
needs for training about ethics.

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).

Data collection
An anonymous self-administered 
questionnaire was developed. It cov-
ered the demographic characteristics 
of residents (sex, occupational category 
and postgraduate year) and residents 
views about medical ethics education 
and perceived needs for training. These 
were presented as 24 statements related 
to problems in medical ethics education 
in 4 domains: planning (8 items), teach-
ing (3 items) assessment (3 items) and 
staff (11 items). The items were scored 
as 1 (agree) and 0 (disagree). Residents 
were also requested to suggest methods 
by which any unsuccessful aspects of 
the training could be improved.

Official approval for implementa-
tion of the study was obtained from the 
director of the university hospitals. A 
pilot study was conducted on a random 
subset of residents (n = 30) prior starting 
the fieldwork in order to obtain infor-
mation that would improve the research 
plan and facilitate the execution of the 

study and to test the data collection 
tools regarding the content, phrasing 
and order of items. The main obstacle 
encountered was the poor cooperation 
of residents in returning the question-
naire. This was due to high workload 
and shift work patterns. The response 
rate was 50.2% and did not differ signifi-
cantly by department of affiliation.

The ethics committee of the fac-
ulty of medicine approved the study. 
Questionnaires were distributed by the 
investigator herself with a covering let-
ter indicating the purpose of the study, 
confidentiality procedures and faculty 
review approval. Informed consent was 
taken from residents before starting 
data collection, after a full explanation 
of the purpose and aims of the study. 
Data about residents’ names, responses 
and views remained undisclosed by the 
researcher. After data analysis and final 
report writing all datasheets were shred-
ded and disposed.

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

Respondents’ characteristics
Of the 128 residents who responded 
to the questionnaire, 50.8% were males 
and 49.2% females. About one-quarter 
(24.2%) were working as internal medi-
cine residents and 15.6% were special-
izing in family medicine; a minority 
were in the departments of paediatrics 
(6.3%) and psychiatry (3.1%). More 
than half of respondents (50.8%) were 
residents in other departments (derma-
tology, emergency medicine, obstetrics 
and gynaecology, surgery, radiology and 
anaesthesiology). Out of the total re-
spondents, 13.2% were 1st year Masters 
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students, 34.4% were 2nd year, 28.1% 
were 3rd year and only 24.2% were in 
the 4th year. No significant sex differ-
ences were observed among residents 
according to clinical department (P = 
0.528) or postgraduate year (P = 0.724).

All residents received ethics educa-
tion during their postgraduate years, 
most commonly in the 2nd year 
(34.4%). Less than half of residents 
(47.7%) were of the opinion that the 
courses were effective, while 52.3% be-
lieved they were ineffective.

Planning problems
Poor planning of curriculum
Of the residents who responded, 
56.3% complained of poor planning 
of the curriculum. Significant sex dif-
ferences were observed (P = 0.042), 
with more males (61.5%) than females 
(50.8%) agreed that poor planning was 

a problem (Table 1). The majority of 
residents affiliated to family medicine 
(80.0%) and psychiatry (75.0%) stated 
poor planning compared with 62.5% of 
those attached to paediatrics and 35.5% 
of those in the internal medicine depart-
ment (Table 2). Over half of residents 
(56.9%) attached to other departments 
mentioned poor planning. These differ-
ences were statistically significant (P 
= 0.007). The majority of 1st year resi-
dents (82.4%) believed poor curricu-
lum planning was a problem compared 
with 54.5% of 2nd year residents, 50.5% 
of 3rd year residents and 51.6% of 4th 
year residents (P = 0.029) (Table 3).

Course not tailored to specialties
The majority of residents (85.2%) 
complained that the subject of medi-
cal ethics was taught in a generic way 
and was not tailored according to the 
particular needs of each specialty. No 

significant differences were observed by 
sex (P = 0.893), specialty (P = 0.495) or 
postgraduate year (P = 0.742) (Tables 
1–3).

Poor timing of course
Less than three-quarters of residents 
(72.7%) felt that the timing of the 
course was inappropriate, i.e. was deliv-
ered either too late or too early within 
the schedule of the residency education 
programme. No significant differences 
were observed when sex (P = 0.782), 
department of affiliation (P = 0.059) 
or postgraduate year (P = 0.684) were 
considered (Tables 1–3).

Course too short
Just over three-quarters of residents 
(75.8%) felt that the course given was 
too short. No significant differences 
were observed when sex (P = 0.617) 
or department of affiliation (P = 0.051) 

Table 1 Problems facing postgraduate medical ethics education reported by the studied resident physicians (n = 128) 
according to sex 

Problem domain/statementa Malesb

(n = 65)
Femalesb

(n = 63)
Totalb χ2 P-value

No. % No. % No. %

Planning

Poor planning of curriculum 40 61.5 32 50.8 72 56.3 5.438 0.042

Course not tailored to specialty 55 84.6 54 85.7 109 85.2 0.142 0.893

Poor timing of course 48 73.8 45 71.4 93 72.7 0.296 0.782

Course too short 50 76.9 47 74.6 97 75.8 0.625 0.617

Course too theoretical 44 67.7 53 84.1 97 75.8 6.318 0.016

Lack of teaching resources 55 84.6 53 84.1 108 84.4 0.016 0.902

Overcrowded teaching sessions 58 89.2 57 90.5 115 89.8 0.295 0.836

Teaching methods

Over-reliance on lectures 60 92.3 60 95.2 120 93.8 0.293 0.845

Lack of practical sessions 58 89.2 58 92.1 116 90.6 0.373 0.647

No teaching by simulation 53 81.5 55 87.3 108 84.4 0.491 0.527

Assessment

Assessed knowledge only 50 76.9 60 95.2 110 85.9 5.813 0.017

No assessment at clinical rounds 59 90.8 58 92.1 117 91.4 0.198 0.893

Absence of feedback 41 63.1 58 92.1 99 73.3 7.953 0.008

Staff

Staff to student ratio low 45 69.2 41 65.1 86 67.2 0.492 0.501

Staff inexperienced in medical ethics 14 21.5 11 17.5 25 19.5 2.947 0.197

Staff too busy 44 67.7 34 54.0 78 60.9 5.082 0.028

Staff lack motivation 43 66.2 37 58.7 80 62.5 3.419 0.059
aStatements are mutually exclusive; bNumber and percentage of residents who agreed that this was a problem. 
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were considered (Tables 1 and 2). The 
majority of 1st year (94.1%) and 2nd 
year residents (81.8%) commented 
about the shortness of the course com-
pared with 69.4% of 3rd year and 64.5% 
of 4th year residents (P = 0.017) (Table 
3).

Course too theoretical 
More than three-quarters of residents 
(75.8%) felt that the course was too 
theoretical. Significantly more females 
(84.1%) than male residents (67.7%) 
stated this problem (P = 0.016) (Table 
1). All residents affiliated to the psy-
chiatry department stated this problem 
compared with 75.0% attached to pae-
diatrics, 67.7% of residents specializing 
in internal medicine and 72.3% of those 
working in other departments. Resi-
dents specializing in family medicine 

were the least likely to mention this 
problem (45.0%) (P = 0.008) (Table 
2).

Lack of teaching resources
The majority of residents (84.4%) 
stated that shortage of resources to fa-
cilitate the educational process (e.g. vid-
eos showing different ethical dilemmas 
problem). No significant differences 
were observed in the responses of resi-
dents by sex (P = 0.902), department of 
affiliation (P = 0.472) or postgraduate 
year (P = 0.294) (Tables 1–3).

Overcrowded teaching sessions
The majority of residents (89.8%) 
complained about the large number 
of postgraduate students. No signifi-
cant differences were observed in the 
responses of residents when sex (P = 

0.836), department of affiliation (P = 
0.603) or postgraduate year (P = 0.083) 
were considered (Tables 1–3).

Teaching methods
Over-reliance on lectures
The majority of residents (93.8%) criti-
cized the dependence of staff on lectures 
as a mean of teaching. No significant 
differences were observed in responses 
of residents when sex (P = 0.845) or 
department of affiliation (P = 0.428) 
or year of graduation (P = 0.363) were 
considered (Tables 1–3).

Lack of practical sessions
The majority of residents (90.6%) stat-
ed that the teaching methods did not 
include applied practical sessions. No 
significant differences were observed 
by sex (P = 0.647) or department of 

Table 3 Problems facing postgraduate medical ethics education reported by the studied resident physicians (n = 128) 
according to postgraduate year

Problem domain/statementa Postgraduate yearb χ2 P-value

1st year
(n = 17)

2nd year
(n = 44

3rd year
(n = 36)

4th year
(n = 31)

Total

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

Planning

Poor planning of curriculum 14 82.4 24 54.5 18 50.5 16 51.6 72 56.3 5.923 0.029

Course not tailored to specialty 15 88.2 37 84.1 31 86.1 26 83.9 109 85.2 0.284 0.742

Poor timing of course 13 76.5 33 75.0 25 69.4 22 71.0 93 72.7 0.263 0.684

Course too short 16 94.1 36 81.8 25 69.4 20 64.5 97 75.8 5.024 0.017

Course too theoretical 12 70.6 28 63.6 27 75.0 20 64.5 97 75.8 0.495 0.641

Lack of teaching resources 17 100.0 38 86.4 27 7.0 26 83.9 108 84.4 0.752 0.294

Overcrowded teaching sessions 16 94.1 40 90.9 34 94.4 25 80.6 115 89.8 1.834 0.083

Teaching methods

Over-reliance on lectures 16 94.1 42 95.5 36 100.0 26 83.9 120 93.8 0.825 0.363

Lack of practical sessions 17 100.0 38 86.4 34 94.4 27 87.1 116 90.6 1.023 0.094

No teaching by simulation 15 88.2 36 81.8 32 88.9 25 80.6 108 84.4 0.934 0.584

Assessment

Assessed knowledge only 16 94.1 43 97.7 34 94.4 27 87.1 110 85.9 0.592 0.503

No assessment at clinical rounds 15 88.2 43 97.7 34 94.4 25 80.6 117 91.4 2.853 0.062

Absence of feedback 15 88.2 43 97.7 33 91.7 28 90.3 99 77.3 0.035 0.746

Staff

Staff to student ratio low 14 82.4 29 65.9 23 63.9 20 64.5 86 67.2 3.856 0.062

Staff inexperienced in medical 
ethics 2 11.8 10 22.7 7 19.4 6 19.4 25 19.5 2.853 0.092

Staff too busy 9 52.9 27 61.4 26 72.2 16 51.6 78 60.9 5.041 0.038

Staff lack motivation 9 52.9 30 68.2 22 61.1 19 61.3 80 62.5 0.963 0.138
 aStatements are mutually exclusive; bNumber and percentage of residents who agreed about the problem.
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affiliation (P = 0.492) or postgraduate 
year (P = 0.094) (Tables 1–3).

No teaching by simulation
The majority of residents (84.4%) 
stated that the teaching methods did 
not include role play or videos. No sig-
nificant differences were observed in 
the responses of residents when sex (P 
= 0.527), department of affiliation (P = 
0.395) or postgraduate year (P = 0.584) 
were considered (Tables 1–3).

Assessment
Assessed knowledge only
The majority of residents (85.9%) 
stated that assessment was restricted 
only to knowledge gained rather than 
skills. This was stated by significantly 
more female residents (95.2%) than 
male residents (76.9%) (P = 0.017) 
(Table 1). No significant differences 
were observed in the responses of 
residents when department of affiliation 
(P = 0.681) or postgraduate year (P = 
0.503) were considered (Tables 2 and 
3).

No assessment at clinical rounds
The majority of residents (91.4%) 
stated that no assessment was carried 
out during clinical rounds. No signifi-
cant differences were observed in the 
responses of residents when sex (P = 
0.893), department of affiliation (P = 
0.193) or postgraduate year (P = 0.062) 
were considered (Tables 1–3).

Absence of feedback
Almost three-quarters of residents 
(73.3%) complained that postgradu-
ates did not receive any feedback about 
their performance as regards medical 
ethics after completion of courses in 
their departments. This was mentioned 
by significantly more female (92.1%) 
than male residents (63.1%) (P = 
0.008) (Table 1). No significant differ-
ences were observed in the responses of 
residents when department of affiliation 
(P = 0.738) or postgraduate year (P = 
0.746) were considered (Table 2 and 
3).

Staff
Staff to student ratio low
More than two-thirds of residents 
(67.2%) stated that the staff to student 
ratio was low. No significant differ-
ences were observed in the responses 
of residents according to their sex (P = 
0.501) (Table 1). Significant differenc-
es were observed when department of 
affiliation was considered (P = 0.028). 
Significantly more family medicine 
(75.0%) and psychiatry department 
residents (75.0%) mentioned the low 
staff to student ratio as a problem com-
pared with internal medicine (67.7%), 
paediatrics (50.0%) and residents at-
tached to other departments (66.2%) 
(Table 2). No significant differences 
in the responses of residents were 
observed by year of graduation (P = 
0.062) (Table 3).

Staff inexperienced in medical ethics
Another problem, according to 19.5% 
of residents, was that teaching staff 
lacked expertise in medical ethics. No 
significant differences were observed 
in the responses of residents when sex 
(P = 0.197) or postgraduate year (P = 
0.092) were considered (Tables 1 and 
2). Significantly more residents affili-
ated to other departments (24.6%) and 
those specializing in family medicine 
(20.0%) were unsatisfied with the lack 
of expertise of staff in medical ethics 
compared with those attached to inter-
nal medicine (12.9%) or to psychiatry 
(12.5%) (P = 0.019) (Table 3).

Staff too busy
Three-fifths of residents (60.9%) stated 
that teaching staff were too busy. Sig-
nificant sex differences were observed 
(P = 0.028) with more males (67.7%) 
than females (54.0%) believing it was 
a problem (Table 1). Three-quarters 
of residents attached to psychiatry 
(75.0%), 67.7% of those attached to 
internal medicine department and 
66.2% of those attached to other de-
partments stated that staff were too 
busy compared with 45.0% of those 

affiliated to family medicine and 25.0% 
of paediatrics departments. The differ-
ences observed were statistically signifi-
cant (P = 0.001) (Table 2). Less than 
three-quarters of 3rd year residents 
(72.2%) found it a problem compared 
with 61.4% of 2nd year residents, 52.9% 
of 1st year residents and 51.6% of 4th 
year residents. The differences observed 
were statistically significant (P = 0.038) 
(Table 3).

Staff lack motivation
Less than two-thirds (62.5%) of resi-
dents stated that staff were not motivat-
ed and lacked the positive attitudes for 
teaching process. No significant differ-
ences were observed in the responses 
of residents when sex (P = 0.059) or 
postgraduate year (P = 0.138) were 
considered (Tables 1 and 2). Significant 
differences were observed when the 
department of affiliation was consid-
ered. (P = 0.002) (Table 2). Paediatrics 
(87.5) and internal medicine residents 
(77.4%) were more likely to state this 
compared with 55% who specialized in 
family medicine and those affiliated to 
other departments (55.4%).

Educational needs
Regardless of level of training or clini-
cal discipline, residents felt that there 
was a great need for improvement in 
postgraduate education in medical eth-
ics. Over three-quarters of residents felt 
that there was a need for faculty staff 
development through training (76.5%) 
and increasing the number of those who 
taught ethics (75.5%). The majority of 
residents (85.9%) recommended that 
the teaching of medical ethics should 
be fully integrated horizontally with the 
clinical courses and 78.9% of them felt 
that it should be linked to postgradu-
ate education. Just less than two-thirds 
(64.8%) recommended that the subject 
should be taught throughout the medi-
cal education course.

The majority of residents recom-
mended that teaching of medical ethics 
should be more practical (92.2%), with 
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proper selection of effective teaching 
methods (91.4%). Figure 1 illustrates 
the teaching methods recommended 
by respondents. Nearly all residents 
recommended case-based learning 
(94.5%) and clinical attachments in 
ethics education (93.8%). More than 
four-fifths (85.9%) recommended a 
combination of formal large and small 
group lectures or problem-based learn-
ing methods (85.2%). Other methods 
mentioned were project work (73.4%), 
small group teaching by expert staff 
(64.8%) and seminars (64.1%). 
Less than three-quarters of residents 
(71.9%) felt that assessment should 
be carried out by clinical staff in their 
departments. 

Women expressed slightly greater 
need for attention to ethics education 
than did men (P < 0.05), with the great-
est difference for the issues of teaching 
and assessment of medical ethics being 
fully integrated horizontally with the 
clinical courses and proper selection of 
effective teaching methods (data not 
shown).

Discussion

The importance of assessing medical 
ethics education has been established 
elsewhere [5,6]. The present study 
aimed to determine the resident’s views 
of the scope and content of required for-
mal ethics components in the curricu-
lum of University of Alexandria medical 
school. This survey has provided some 
information on the current situation of 
postgraduate medical ethics education 
at the faculty of medicine and provides 
some suggestions for improvement.

All the studied residents felt that 
there was a great need for improvement 
of the postgraduate medical education 
in ethics. The residents’ preference for 
integrating ethics throughout their 
medical education is particularly in-
teresting. A diverse and continuing 
exposure to the moral dimensions of 
medical care seems to offer several ben-
efits. First, it perpetuates the humanitar-
ian tradition within medicine. Secondly, 
faculty staff can provide role models, 
especially at rounds, of the relevance 

and importance of moral practice to 
good medical care. Thirdly, courses and 
rounds together provide an opportunity 
for students to bridge ethical theory and 
moral decision-making in medical prac-
tice. Finally, it could assist students in 
defining their professional role, author-
ity, responsibility and identity [7].

The present study addressed 
problems facing postgraduate medical 
ethics education at the University of Al-
exandria. Issues reported by the studied 
residents were related to problems of 
curriculum planning, teaching methods, 
staff and assessment methods.

As regards curriculum planning, 
more than half of the total residents 
surveyed (56.3%) complained of poor 
planning of the curriculum. A survey 
of medical ethics education at medi-
cal schools in the United States (US) 
and Canada in 2000 provides a useful 
comparison with this study [8]. Areas of 
similarity with our findings were inap-
propriate timing of the ethics compo-
nent in the curriculum, overemphasis 
on theoretical elements and shortness 
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of the course. Areas of difference were 
in poor planning of the curriculum and 
shortage of resources. However, that 
survey did not identify a lack of coordi-
nation between preclinical and clinical 
ethics training, perhaps as a result of the 
greater integration between these in the 
US and Canadian medical schools.

Concerning problems related to 
teaching methods, most residents of 
the present study criticized the de-
pendence of staff on lectures as a mean 
of teaching. They also reported that 
teaching methods did not include any 
applied practical sessions. The resi-
dents recommended that teaching of 
medical ethics should be more practi-
cal and use effective teaching methods. 
Nearly all residents preferred case-
based learning and attaching ethics ed-
ucation to clinical study. In agreement 
with Levitt et al. [9] the present study 
indicated that small group clinical-
based teaching was widely accepted as 
the best approach for ethics teaching 
in this survey. There is now mounting 
evidence that small group teaching is 
an effective strategy for learning about 
medical ethics, being superior to lec-
tures for developing moral reasoning 
skills [10] and normative identifica-
tion with the future profession [11]. 
However, small group teaching usually 
requires more staff with the relevant 
expertise.

Several medical ethicists have intro-
duced the concept of clinical medical 
ethics [12–15]. A clinical ethics teach-
ing programme should emphasize the 
5 Cs of teaching medical students: clini-
cally based, real patient cases should 
serve as the teaching focus, continuous 
during the years of study, coordinated 
with the students’ other objectives, and 
clinicians should participate actively in 
the teaching effort both as instructors 
and as role models for the students. A 
more recent effective teaching method 
used in our faculty of medicine is the 
ethics case conference, from which the 
proceedings are published and made 
available to all health care professionals.

Concerning problems related to the 
staff, significantly more family medicine 
residents and psychiatry residents men-
tioned the low staff to student ratio as 
a problem. Other studies also reported 
a core group of ethics teachers within 
the medical school, with a very few 
individuals often responsible for eth-
ics learning, the coordination of ethics 
teaching and much of the delivery itself 
[16–18]. Although a single identified 
person to take responsibility for ethics 
teaching in medical schools is desirable 
and recommended by the Pond Report 
[19], the fact that an individual is often 
so central to all activities within the eth-
ics curriculum raises questions about 
succession planning. Several recom-
mendations were provided by residents 
of the present study to improve staff 
problems in medical ethics education. 
A need for staff development through 
training and increasing the number of 
those who teach ethics were requested 
by the majority of residents.

As in a previous study [11], women 
residents in the present study perceived 
greater curricular needs for many items 
of ethics education than did male re-
spondents. The reasons behind this 
gender effect are unclear and warrant 
further research. Because women rep-
resented 49.2% of all residents surveyed, 
and as many as 74% of residents in cer-
tain specialty areas, it will be important 
to determine the pattern of and reasons 
for the differential views of women and 
men residents related to ethics [20,21]. 
Women are an increasingly important 
stakeholder group in academic medical 
settings, and in the present study—as 
with others—they had greater unmet 
needs for ethics training [22,23]. Theo-
retical and empirical work has shown 
women placing a greater emphasis on 
relationships, values, compassion and 
an overall “ethics of care” in clinical eth-
ics decision-making relative to men, 
who often express narrower rationales 
or more rule-based approaches [24].

As with other studies [25–28], 
the present study found that residents 

majoring in psychiatry, internal medi-
cine, paediatrics and family medicine 
more strongly endorsed curricular 
needs related to ethical issues. Future 
work will continue to help clarify wheth-
er there are in fact different ethics educa-
tion needs of residents in diverse fields 
of medicine.

The present study also revealed that 
a greater need for attention to ethics in 
the curriculum was perceived by senior 
residents at later stages of training. This 
may be because senior residents are 
more aware of their unmet needs for 
ethics training than the junior ones. 
Moreover, by the time they become 
senior residents physicians may face 
more complex clinical and ethical is-
sues and need to deal with these ef-
fectively.

In conclusion, this survey, the first 
of its kind in University of Alexandria 
teaching hospitals, raises some impor-
tant issues for ethics education. This 
study offers guidance for the inclusion of 
novel and important ethics domains in 
training curricula across medical school 
and diverse residency programmes. For 
example, faculty staff responsible for 
ethics education may wish to review 
their curricula systematically to ensure 
that certain topics have been included 
in their formal teaching programme. 
In addition, faculty may wish to make 
sure that topics receive particular em-
phasis in some specialty areas and to 
attend to the special interests of women 
trainees. To be valuable and effective, 
new approaches to ethics curricula must 
be responsive to the current complex 
ethical environment and attentive to the 
preferences of residents of both sexes, at 
different stages of training, with different 
patient care responsibilities.

Some limitations to the survey can 
be noted. It relied on self-reporting 
about problems of ethics education. It 
involved a sample at a single institution 
(only residents of teaching hospitals) 
and this limits the generalization of re-
sults to other settings. Also the fact that 
the response rate for the questionnaire 
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was only 50.2% suggests there was a 
sampling bias. In addition, due to small 
the number of residents in certain spe-
cialties the study did not provide suf-
ficient power to permit more detailed 
analyses. For example, it appears that 
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psychiatry residents saw the greatest 
need for additional ethics education 
in relation to several specific topics 
and, possibly, overall, in comparison 
with their colleagues in other train-
ing areas. Whether this is an index of 

a higher ethical sensitivity, of greater 
perceived ethical complexity in mental 
health work, of lesser prominence of 
psychiatric ethics in training or other 
explanations is unknown but is worthy 
of further investigation.
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ABSTRACT Suicide is an important public health problem worldwide. A retrospective study from March 2001 
to March 2007 examined some characteristics of cases of suicide and attempted suicide in the Islamic Republic 
of Iran based on the health system database of 41 medical universities. A total of 53 100 cases of suicide and 
attempted suicide were analysed. Just over half were among women (55.0%). The most usual method of 
attempted suicide among both males and females was drug overdose. Self-burning was more frequent in females 
(5.8%) while hanging (4.5%), cutting (2.8%) and firearms (0.5%) were more common in males. There were 3883 
(7.3%) completed (fatal) suicides. Hanging had the highest case fatality rate (76.5%) and drug overdose the lowest 
(2.3%). Older people had a higher mortality rate. Suicide and attempted suicides increased from 8.3 per 100 000 
population in 2001 to 19.4 in 2005, then declined to 16.3 in 2007. 
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وبائيات االنتحار وحماوالت االنتحار املستمدة من قاعدة معطيات النظام الصحي يف مجهورية إيران اإلسالمية: 2001–2007
حممد باقر صابري ظفرقندي، أمحد حاجبي، رشاره اسكندري، مسعود أمحد زاد أصل

اخلالصـة: ُيَعد االنتحار مشكلة هامة من مشكالت الصحة العمومية يف مجيع أرجاء العامل. وقد أجرى الباحثون دراسة استعادية للفرتة من آذار/
إىل  استنادًا  إيران اإلسالمية،  االنتحار يف مجهورية  االنتحار وحماوالت  2007 الستكشاف بعض خصائص حاالت  آذار/مارس  إىل   2001 مارس 
قاعدة معطيات النظام الصحي التي تضم 41 جامعة طبية. أجرى الباحثون حتلياًل شمل 53100 حالة انتحار وحماولة انتحار، فوجدوا أن ما يزيد عىل 
نصفهم من النساء )55%(، وأن الطريقة املفضلة ملحاوالت االنتحار بني الذكور واإلناث هي تناول جرعة مفرطة من األدوية. وقد كان حرق النفس 
أكثر تواترًا لدى اإلناث )5.8%(، أما لدى الذكور فالشنق )4.5%(، واجلرح )2.8%(، واألسلحة النارية )0.5%( هي األكثر شيوعًا. وبلغت حاالت 
االنتحار الكامل )املميت( 3882 حالة )7.3%(، وكان الشنق سببًا يف أعىل معدالت اإلماتة بني احلاالت )76.5%(، وكانت اجلرعة املفرطة من األدوية 
سببًا يف أخفضها، وكان لدى الناس األكرب أعامرًا أعىل معدالت الوفيات؛ وقد ازدادت حاالت االنتحار وحماوالت االنتحار من 8.3 لكل مئة ألف 

نسمة يف عام 2001 إىل 19.4 عام 2005 ثم انخفضت إىل 16.3 يف عام 2007.

Épidémiologie du suicide et des tentatives de suicide à partir de la base de données du système de santé en 
République islamique d'Iran entre 2001 et 2007

RÉSUMÉ Le suicide représente un problème de santé publique important dans le monde. Une étude 
rétrospective menée entre mars 2001 et mars 2007 a examiné certaines caractéristiques des cas de suicide et 
de tentatives de suicide en République islamique d'Iran à partir de la base de données du système de santé de 
41 facultés de médecine. Au total, 53 100 cas de suicides et de tentatives de suicide ont été analysés. À peine 
plus de la moitié concernait des femmes (55,0 %). La méthode la plus fréquemment utilisée des tentatives de 
suicide chez les hommes comme chez les femmes était une surdose médicamenteuse. L'immolation par le 
feu était plus fréquente chez les femmes (5,8 %) alors que les recours à la pendaison (4,5 %), au sectionnement 
(2,8 %) et aux armes à feu (0,5 %) étaient plus nombreux chez les hommes. Dans l'étude, 3883 tentatives de 
suicide ont été mortelles (7,3 %). La pendaison était associée au taux le plus élevé de décès (76,5 %) et la surdose 
médicamenteuse, au taux le plus faible (2,3 %). Les personnes plus âgées avaient un taux de mortalité plus élevé. 
Les cas de suicide et de tentative de suicide ont augmenté, passant de 8,3 pour 100 000 en 2001 à 19,4 en 2005, 
puis sont retombés à 16,3 en 2007. 
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Introduction

Estimates suggest that there are more 
than 20 to 50 million suicide attempts 
worldwide, leading to 1 million deaths 
by suicide annually (greater than the 
mortality rate due to war and homi-
cide combined) [1]. Based on a World 
Health Organization (WHO) report, 
suicide is the 13th cause of death in 
the world and the 3rd cause of death 
in the age group 15–34 years [2]. In 
the 1990s, evidence of rising suicide 
rates persuaded WHO to introduce a 
target of decreasing the suicide rate in 
countries as one of its goals in public 
health programmes [3].

In the Islamic Republic of Iran 
statistics from the forensic medical 
organization in 2001 showed suicide 
rates of 5.7 and 3.1 per 100 000 peo-
ple respectively in men and women 
[4]. A national study of the burden 
of diseases in 2004 revealed that the 
disability-adjusted life years (DALY) 
for suicide and self-harm behaviours 
were 206.2 per 100 000 population 
[5]. A study in 1999 demonstrated 
that 75% of suicide attempts were due 
to drugs and 20% and 4% to poisoning 
and cutting respectively [6]. Studies in 
other countries have shown variations 
in methods of suicide by demographic 
characteristics such as sex and age 
[7,8]. In the Islamic Republic of Iran 
the most common reported suicide 
method in men was found to be hang-
ing and in women was self-burning 
[9]. The Islamic Republic of Iran and 
Georgia have the highest suicide rate 
in women among western Asian coun-
tries [4].

In the current study we used the 
data from the suicide registration sys-
tem in all the medical universities in 
Islamic Republic of Iran to describe 
some of the characteristics of cases of 
suicide and attempted suicide from 
March 2001 to March 2007. Knowl-
edge of these characteristics is needed 
to design better targeted suicide pre-
vention interventions.

Methods

This was a retrospective, descriptive, 
cross-sectional study of all cases of 
suicide (attempted and completed) 
reported from March 2001 to March 
2007 in the Islamic Republic of Iran.

Data collection
We collected all data from 41 univer-
sities of medical sciences and health 
services using a uniform questionnaire 
which was designed by the Mental 
Health Office at the Ministry of Health 
in Tehran. For each case the data col-
lected were: outcome (fatal/nonfatal), 
demographic data (sex, age and marital 
status) and method used. These vari-
ables were selected on the basis of previ-
ous, similar studies [10,11].

In each medical university we select-
ed a member of the mental health staff 
to run the project. They were trained 
in a national workshop for 6 hours on 
the study objectives, procedure and the 
questionnaire. During the process of 
data gathering, they had direct contact 
with the Mental Health Office to help 
them rectify any problems. They were 
responsible for training other staff in 
district health centres, which are subsets 
of and are supervised by the medical 
universities.

Each district health centre has a 
mental health section which routinely 
collects data on suicide events from the 
rural and urban health centres, general 
and mental hospitals and the death reg-
istration system. At university level, the 
person in charge checked the question-
naires and did the primary organization 
of the data. Finally, data were sent to 
the Mental Health Office, and at the 
Ministry of Health we organized the 
data again and double-checked the data 
entry.

Statistical analysis
Data was analysed using the software 
package SPSS, version 16. Descriptive 
indices were calculated and reported. 
To analyse the relationship between 

variables, we used the chi-squared test. 
We also did logistic regression analysis 
to estimate the odds ratio (OR) for 
each variable in order to predict factors 
leading to completed suicide. P values < 
0.05 were considered significant.

Results

A total of 53 100 reported cases of sui-
cide (attempted and completed) were 
entered in the study. More than half of 
the cases (55.0%) were among females. 
The range of ages was 11–93 years and 
the mean age was 25.2 years old; 77.1% 
of cases were among were those aged 
≤ 30 years and only 4.7% among those 
≥ 51 years old (Table 1). More cases 
were among single than married people, 
although data about marital status was 
missing for nearly half of cases (45.8%) 
(Table 1). Drug overdose (73.0%) was 
the most commonly used method in 
attempted and completed suicides, fol-
lowed by poisoning (10.6%); firearms 
(0.2%) were the least used method 
(Table 1).

Table 2 shows the methods of sui-
cide (attempted and completed) by age, 
sex and marital status. Self Self-burning 
was a more frequent method used in 
women than men (5.4% versus 2.5% 
respectively) (χ2 = 326.1, P < 0.001), 
whereas hanging and cutting were used 
by more men than women (4.2% versus 
0.8% and 2.6% versus 0.5% respectively) 
(χ2 = 662.8, P < 0.001 and χ2 = 404.6, P < 
0.001; respectively). Drug overdose was 
slightly more frequent among women 
than men (74.9% versus 69.3%) (χ2 
= 6.85, P = 0.009). Age-specific analy-
sis of methods showed that the rate of 
hanging rose steadily with increased age 
group (from 1.8% for those aged ≤ 21 
years to 5.4% for those aged ≥ 51 years) 
(χ2 = 231.4, P < 0.001) (Table 2). The 
rate of self-burning increased until the 
age 50 years and then declined slightly. 
The rate of drug overdose decreased 
with age from 76.5% at age ≤ 21 years 
to 51.6% at ≥ 51 years (χ2 = 909.6, P < 
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0.001). Analysis of methods based on 
marital status showed that drug over-
dose was more prevalent among the sin-
gle (61.2%) than the divorced (57.7%) 
(χ2 = 733.9, P < 0.001) (Table 2). Self-
burning was more common among the 
divorced (18.3%) than among married 
people (9.3%) and singles (4.5%) (χ2 = 
1715.3, P < 0.001).

There were 3883 completed sui-
cides, a fatality rate of 7.3%. The fatality 
rate among females (6.5%) was signifi-
cantly lower than males (8.0%) (OR 
= 0.79, 95% CI: 0.74–084). (Table 1). 
The 3 most commonly used methods 

among the fatal cases were self-burning 
(37.4%), hanging (24.4%) and drug 
overdose (23.3%) (Table 1). When 
the case fatality rates were calculated 
for the different methods of suicide, 
hanging (76.5%), firearms (73.8%) and 
self-burning (67.1%) were significantly 
more likely to lead to death than the 
other methods (P < 0.001) (Table 1). 
Drug overdose had the lowest case fa-
tality rate (2.3%). Logistic regression 
analysis confirmed that suicide method 
was significantly correlated with suicide 
mortality. Age of subjects also had an 
independent effect on mortality rate, 

with the mortality rate increasing each 
year by about 2%.

The trend of suicides (attempted 
and completed) showed an increase 
from 8.3 per 100 000 population in 
2001, the first year of suicide registra-
tion, to 19.4 in 2005, after which it de-
clined to 16.3 by the end of the data 
collection in March 2007 (Figure 1).

Discussion

In this study, attempted suicide was 
more prevalent among young people, 

Table 1 Sociodemographic characteristics and outcome of cases of suicide (attempted and completed)

Variable All cases Attempted 
(nonfatal)

(n = 49 217)

Completed 
(fatal)

(n = 3883)

Case 
fatality 

ratea

Completed suicide P-value

No. % No. % No. % OR (95% CI)

Total 53 100 100.0 49 217 100.0 3 883 100.0 7.3

Sex

Female 29 225 55.0 27 312 55.5 1 913 49.3 6.5 0.79 (0.74–084) < 0.001

Male 23 652 44.5 21 759 44.2 1 893 48.8 8.0 Reference

Missing data 223 0.4 146 0.3 77 2.0 –

Age (years)

≤ 20 19 832 37.3 18 659 37.9 1 173 30.2 5.9 0.43 (0.37–0.49) < 0.001

21–30 21 148 39.8 19 753 40.1 1 395 35.9 6.6 0.45 (0.39–0.51) < 0.001

31–40 5 415 10.2 4 909 10.0 506 13.0 9.3 0.63 (0.55–0.74) < 0.001

41–50 2 740 5.2 2 425 4.9 315 8.1 11.5 0.81 (0.68–0.96) < 0.001

≥ 51 2 477 4.7 2 145 4.4 332 8.6 13.4 Reference

Missing data 1 488 2.8 1 326 2.7 162 4.2 – –

Marital status

Single 16 499 31.1 15 216 30.9 1 283 33.1 7.8 0.39 (0.22–0.68) < 0.001

Married 12 165 22.9 10 793 21.9 1 372 35.4 11.3 0.16 (0.09–0.28) < 0.001

Divorced 71 0.1 54 0.1 17 0.4 23.9 Reference

Missing data 24 365 45.9 23 154 47.1 1 211 31.1 – –

Suicide method

Drug overdose 38 784 73.0 37 880 77.0 904 23.3 2.3 0.01 (0.01–0.01) < 0.001

Cutting 763 1.4 734 1.5 29 0.7 3.8 0.01 (0.01–0.04) < 0.05

Poisoning 5 626 10.6 5 531 10.9 275 7.1 4.9 0.02 (0.01–0.03) < 0.001

Narcotic overdose 359 0.7 319 0.6 40 1.0 11.1 0.06 (0.04–0.10) < 0.001

Self-burning 2 164 4.1 713 1.4 1 451 37.4 67.1 0.73 (0.49–1.08) < 0.05

Hanging 1 239 2.3 291 0.6 948 24.4 76.5 1.16 (0.77–1.75) < 0.05

Firearm 130 0.2 34 0.1 96 2.5 73.8 Reference

Other methods 441 0.8 375 0.8 66 1.7 14.9 –

Missing data 3 594 6.8 3 520 7.2 74 1.9 – –
aCase fatality rate = [fatal/fatal + nonfatal)] × 100. 
OR = odds ratio; CI = confidence interval.
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females and those of single marital status. On the 
other hand completed suicides showed a different 
demographic profile, with the fatality rate being 
higher among males, older people and those who 
were divorced. A study in Egypt found that the 
majority of completed suicide victims were young 
males [12]. Other studies in the Islamic Republic 
of Iran have reported that the rate of attempted 
suicide among females was higher than males and 
among younger people and single marital status 
[13]. Al-Ansari and Ali in Bahrain reported that 
young females were at high risk for suicide attempt 
and low risk for fatal suicide [14]. Khan and Reza 
showed that 75% of nonfatal suicides in Pakistan 
were among those aged under 30 years and com-
pared to men women were younger and more often 
married [15]. Mechri et al. in Tunisia found that 
repeated suicide attempts were more common in 
divorced or separated people [16].

Our findings showed the most common method 
of suicide (attempted and completed) was drug 
overdose (73.0% of all cases used this method). The 
method with the highest case fatality rate, however, 
was hanging (76.6% of cases using this method died). 
Drug overdose had the lowest fatality rate (2.3%), a 
figure which is comparable with other studies [17]. 
A study in 8 states in the United States, found that 
poisoning were the most common method among 
those attempting suicide and firearms by those dying 
by suicide [7].

Our study also revealed differences in methods 
of attempted and completed suicide based on some 
of the demographic factors. For instance, hanging 
and firearms were more prevalent among males and 
self-burning was more common among females. A 
4-year retrospective survey in India demonstrated 
that males were more likely prefer to use hanging 
and poisoning whereas females more likely to prefer 
drowning and self-immolation [18]. Age-specific 
analysis of methods showed that the rate of hanging 
and self-burning rose with increased age. Coronfel 
in the Untied Arab Emirates showed that the age of 
the victims had no effect on the choice of the method 
used to commit suicide [19]. Analysis of methods by 
marital status showed that drug overdose was more 
prevalent among the single and self-burning was more 
common among the divorced

Studies show that when a person decides to 
attempt suicide, access to specific methods might 
be the factor that leads to translation of suicidal 
thoughts into action. In this situation the most easily 
available Ta
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and most prevalent methods determine 
the outcome [20]. For example, in our 
country self-burning was more com-
mon in females [11] whereas firearms 
and hanging were more commonly 
used by men [9], presumably because 
access to guns is easier for males than 
females. On the other hand, hanging 
had a higher case fatality rate in this 
study. A 4-year retrospective study in 
the west coastal region of India conclud-
ed that the factors determining prefer-
ences of suicidal method between men 
and women are complex. This study 
reported that availability, accessibility, 
popularity and socioacceptability seem 
to be the major determinants in the 
choice of methods among males and 
females [10]. Vladeta et al. reported 
the international suicide patterns from 
the WHO mortality database. They 
believed that when a suicide method 
was popular in men it will often also 
be popular in women and vice versa. 
Therefore, underlying suicide patterns 
are tend to be country-specific, based on 
availability and acceptability of suicide 
methods not gender differences [21].

Some epidemiological studies 
reported characteristics of suicide 

behaviours in Islamic Republic of Iran. 
They revealed that young married 
women were at greatest risk of suicide 
behaviours by burns. They reported 
social, cultural, and economic factors 
may contribute to suicidal behaviour 
[22,23].

Our study showed that 7.3% of all 
our cases were fatal. Similar studies in 
Islamic Republic of Iran have reported 
fatality rates between 5.0% and 11.1% 
[9,24]. These figures might be an indi-
cation of a rising suicide fatality rate in 
our country. Also the results revealed 
significant differences in the fatality rate 
of suicide methods. When we assessed 
predicting factors which increased the 
risk of fatality rate, the results showed 
that increasing age, regardless of sex and 
suicide method, increases the likelihood 
of completed suicide.

Our study showed an increased 
trend in the rate of suicide and at-
tempted suicide between 2001 and 
2005. This might be explained by the 
implementation of a suicide preven-
tion programme in Islamic Republic 
of Iran. The programme was started 
in areas with a high suicide prevalence 
rate and then extended to other areas in 

the country by 2005. This programme 
had two phases. In the first phase we 
trained general practitioners for detec-
tion, management and follow-up of 
patients with major depressive disorder, 
while in the second phase we tried to 
reinforce the suicide behaviour registra-
tion system around the country. We 
believe that the improved registration 
system from 2001 may have contrib-
uted to a higher rate of registering of 
suicides until 2005, when the suicide 
prevention programme began to gain 
effect such that the suicide rate decrease 
from 2005 to 2007. Other studies in the 
country have reported that diagnosis 
and treatment of depression and also 
increased rate of antidepressant drug 
use have had a positive correlation with 
reduced suicide rates [10,23]. Reports 
from other countries show no uniform 
trend in suicide rates over the last two 
decades; some of them have claimed 
that the suicide rate has been decreased 
during recent decades while several 
reports found increasing suicide rates 
[1,25,26].

Our study suffers from some limita-
tions. First it is possible that the qual-
ity of data gathering across the medical 
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Figure 1 Trend of suicide (attempted and completed) in the Islamic Republic of Iran from 2001 to 2007
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universities was not homogenous be-
cause different rates of missing data 
were found. We found that the most 
important reason were lack of uniform 
methods and lack of intensive monitor-
ing of data registration during previous 
years. While our sample is unlikely to 
include all of the cases of suicide be-
haviour in the country during the study 
period, it is probably representative of 
them. This is a common limitation in 
retrospective studies which are based 
on medical registration.

Conclusions

These were differences in the demo-
graphic characteristics of cases of 
attempted and completed suicide. 
Young, single women were more 
prone to suicide attempts while elderly, 
divorced males were more prone to 
completed suicide. Our study showed 
some differences in methods of 
suicide according to demographic fac-
tors, which may reflect differences in 

availability, accessibility and popularity 
of methods.
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Obesity and psychological traits associated with 
eating disorders among Cypriot adolescents: 
comparison of 2003 and 2010 cohorts
C. Hadjigeorgiou,1 M. Tornaritis,1,2 S. Savvas,1 A. Solea 1 and A. Kafatos 3

ABSTRACT Increasing rates of overweight and eating disorders among young people are a concern. The aim of 
this study was to compare the prevalence of overweight/obesity among Cypriot adolescents between cohorts 
from 2003 and 2010 and to determine whether body mass index (BMI) was associated with psychological traits 
linked to eating disorders. Anthropometric measures were done on a representative sample of students aged 
10–18 years and the Eating Disorder Inventory-3rd version (EDI-3) and 26-item Eating Attitudes Test (EAT-26) 
scales were completed by 13–18-year-olds. Mean waist circumference of the 2010 cohort of 10–18-year-olds was 
3.6 cm higher in boys and 5.5 cm higher in girls than the 2003 cohort. Mean BMI was higher in 2010 only in the 
16–18-year-old age group. More adolescents on the higher end of the weight spectrum had pathological scores 
on the eating disorder scales. Obesity and maladaptive eating attitudes are common in Cypriot adolescents.
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السمنة واخلالل النفسية التي ترافق اضطرابات األكل بني املراهقني يف قربص: مقارنة بني أتراب عاَمْي 2003 و2010
شارملبوس هاد جرجيوس، ميشليس تورنريتيس، سافا سافاس، أنتونيا سوال، أنتونيس كافاتوس

اخلالصـة: إن املعدالت اآلخذة باالزدياد لفرط الوزن والضطرابات األكل التي تنترش بني الشباب تثري القلق. وهتدف هذه الدراسة إىل مقارنة معدل 
انتشار فرط الوزن والسمنة بني املراهقني يف قربص ممن هم أتراب لعاَمْي 2003 و2010، ُبْغَية التعرف عىل ما إذا كان هناك تراُبط بني َمنَْسب كتلة 
الذين ترتاوح  البرشية عىل عينة ممثِّلة من الطالب  القياسات  الباحثون  املرتبطة باضطرابات األكل. وقد أجرى  النفسية  اخِلاَلل  (BMI) وبني  اجلسم 
أعامرهم بني 10 و18 عامًا، مع استكامل نامذج اإلخراجة الثالثة من جرد اضطرابات األكل، والبند السادس والعرشين من مقياس اختبار املواقف جتاه 
األكل، ملن ترتاوح أعامرهم بني 13 و18 عامًا. ووجد الباحثون أن القيمة الوسطية ملحيط اخلرص أعىل بمقدار 3.6 سم لدى األوالد وبمقدار 5.5 سم 
لدى البنات ممن هم أتراب بعمر 10-18 عامًا يف عام 2010، مقارنة بام هي عليه لدى أتراب هلم يف عام 2003. أما منسب كتلة اجلسم فقد كان أعىل فقط 
يف أتراب عام 2010 ممن ترتاوح أعامرهم بني 16 و18 عامًا. وقد كان عدد أكرب من املراهقني يف النهاية العلوية لطيف الوزن لدهيم أحراز مرضية عىل 

سّلم اضطرابات األكل. واستنتج الباحثون أن السمنة واملواقف الطعامية السيئة التالؤم شائعة بني املراهقني يف قربص.

Obésité et caractéristiques psychologiques associées aux troubles alimentaires chez les adolescents 
chypriotes : comparaison des cohortes de 2003 et de 2010

RÉSUMÉ Les taux croissants des troubles alimentaires et de surpoids chez les jeunes sont préoccupants. L'objectif 
de la présente étude était de comparer la prévalence du surpoids et de l'obésité chez les adolescents chypriotes 
des cohortes de 2003 et 2010 et de savoir si l'indice de masse corporelle était associé à des caractéristiques 
psychologiques liés aux troubles alimentaires. Des mesures anthropométriques ont été prises au sein d'un 
échantillon représentatif d'élèves âgés de 10 à 18 ans. Les adolescents de 13 à 18 ans ont rempli la troisième version 
de l'échelle Eating Disorder Inventory-3 et ont passé le test en 26 items Eating Attitudes Test. Le tour de taille moyen 
de la cohorte de 2010 chez les élèves de 10 à 18 ans était supérieur de 3,6 cm chez les garçons et de 5,5 cm chez les 
filles par rapport à la cohorte de 2003. L'indice de masse corporelle moyen était plus élevé en 2010 uniquement 
dans le groupe des adolescents de 16 à 18 ans. Les jeunes dont le poids était situé à la limite supérieure de la 
fourchette étaient plus nombreux à obtenir des résultats pathologiques aux échelles sur les troubles alimentaires. 
L'obésité ainsi que des conduites alimentaires inadaptées sont fréquentes chez les adolescents chypriotes.
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Introduction

The World Health Organization con-
siders obesity to be a global epidemic 
[1] and children too are becoming 
overweight at increasingly younger ages 
[2,3]. Increases in the prevalence of eat-
ing disorders have also been noted [4]. 
Obesity has been identified as one of 
the risk factors for the development 
and maintenance of eating disorder 
symptoms [5] and pathological body 
dissatisfaction [6] in adolescence. 
Furthermore, research has indicated 
that eating disorders and obesity share 
common risk factors including diet-
ing, body dissatisfaction, teasing and 
weight stigmatization, poor nutrition 
and physical inactivity [7].

One of the first prevalence studies 
of obesity using a representative sample 
of Cypriot children 6–17 years of age 
dates back to the academic year 1999–
00, when it was found that 25.7% of 
boys and 22.7% of girls were overweight 
or obese according to the International 
Obesity Task Force definition [8]. 
While no epidemiological data exist on 
Cypriot adolescents’ eating behaviours 
and attitudes, the general consensus 
among the paediatric medicine com-
munity is that eating disorders are be-
ing diagnosed more frequently than 
before. The present study was carried 
out in view of the very limited literature 
on body mass index (BMI) of Cyp-
riot adolescents [8,9] and the complete 
lack of literature on eating behaviours 
and attitudes of this group. In addition, 
given that no long-term, systematic in-
terventions have taken place in Cypriot 
schools for either obesity or eating dis-
orders it was hoped that with accurate 
figures on prevalence rates and how 
these have changed over a period of 8 
years will inform and perhaps encour-
age the authorities to take more direct 
and noteworthy action.

The aims of the current study were 
to investigate the prevalence of over-
weight and obesity among Cypriot 
adolescents, to determine if there have 

been changes over an 8-year period 
and to check the associations between 
BMI and the psychological correlates of 
eating disorders for both sexes.

Methods

The present study was part of a large 
cross-sectional survey performed in Cy-
prus at 2 time periods, 2003 and 2010, 
using 2 different cohorts. The study was 
designed to investigate the eating at-
titudes and behaviours of adolescents 
in Cyprus. The surveys in both years 
took place in elementary and secondary 
schools.

Sample
In the years 2003 and 2010 representa-
tive samples of students was selected 
with the help of the statistical service of 
the Ministry of Finance in Cyprus. The 
selection was based on the distribution 
of the total population with regard to 
district and area of residence. A mul-
tistage sampling procedure was used. 
Classes per grade of elementary and 
secondary schools in each district were 
assigned numbers from which classes 
were randomly selected. In 2003, a 
total of 15 classes from 15 different 
elementary schools and a total of 78 
classes from 54 secondary schools were 
included in the study. The number of 
students per selected class was 8–28 
depending on the size of the districts. It 
was estimated that 1600 students aged 
11–18 years would satisfy the needs of 
the survey. A total of 2017 students par-
ticipated, 1062 females and 950 males 
(5 students did not state their sex) with 
a mean age 14.4 [standard deviation 
(SD 2.1) years]. Thirty students were 
absent on the day of testing and so did 
not take part in the study and 13% of 
parent refused to allow their children to 
take part. In 2010, a total of 22 classes 
from 22 different elementary schools 
and 135 classes from 45 different sec-
ondary schools were included. A total 
of 2302 students, 1315 females and 

987 males took part in the study, with 
a mean age of 14.1 (SD) 2.3 years]. 
Eleven students were absent on the day 
of testing and 12% of parents refused 
participation. In the analyses data were 
used only from those students with 
complete measurements and the data 
were accumulated. There was no reason 
to assume any significant difference in 
the characteristics of participants and 
non-participants since both in 2003 
and 2010 participants were not aware 
beforehand of the research topic. 

Data collection
Informed consent was received from 
the students’ parents. Participation in 
the study was voluntary and students 
were assured about the confidentiality 
of their answers.

Anthropometric characteristics 
(weight, height and waist circumfer-
ence) were measured by trained profes-
sionals for the whole sample of students 
aged 10–18 years. All anthropometric 
measures were taken in the morning, 
using Seca measuring instruments, by 
the same trained professional.

Students aged 13 years and above 
were then given 2 questionnaires, the 
26-item Eating Attitudes Test (EAT-
26) [10] and the Eating Disorder 
Inventory, 3rd version (EDI-3) [11] 
to complete at school. Both question-
naires were reproduced with permis-
sion. All students at a given school filled 
out the questionnaires simultaneously 
under the supervision of a trained pro-
fessional. Those participants who did 
not state their sex and age were excluded 
from the statistical analyses. In addi-
tion, in the statistical analyses only those 
students with complete responses to 
scale items on the questionnaires were 
included.

Measures
The EAT-26 is a self-report question-
naire of 26 items assessing the range of 
symptoms of anorexia and bulimia ner-
vosa. Each item is rated on a 6-point Lik-
ert scale ranging from never to always. 
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Responses are then assigned a score 
from 0–3 with non-symptomatic an-
swers (sometimes, rarely, never) given 
a score of 0; and symptomatic answers 
(always, usually, often) scored 3, 2, and 
1 respectively. Total EAT scores (the 
sum of all 26 items) were calculated 
for each participant. The clinical cut-off 
point for eating disturbances is a score 
of 20 or above, which is indicative of 
serious eating disturbances or weight 
concerns. Previous validations of the 
EAT-26 have found good reliability 
scores across studies ranging from 0.79 
to 0.94 [12]. In this study the alpha 
coefficient was found to be 0.77. The 
EAT-26 items form 3 subscales: (a) 
dieting, measuring an avoidance of fatty 
foods and preoccupation with losing 
weight; (b) bulimia and food preoccu-
pation, items of which indicate bulimic 
tendencies; (c) oral control, relating 
to perceived external pressures to gain 
weight and self-control of eating [10]. 
The subscale scores were computed 
by adding all items belonging to the 
particular scale.

The EDI-3 is also a self-report ques-
tionnaire consisting of 91 items measur-
ing psychological domains relevant to 
the understanding and treatment of 
eating disorders. It is intended mainly 
for individuals 13 years of age and older. 
The EDI-3 presents items on a 6-point 
Likert scale using a 0–4 point scoring 
system (e.g. 001234) with null scores 
for the non-symptomatic answers. 
The 91 items of the questionnaire are 
organized into 12 primary scales: 3 
eating-disorder specific scales and 9 
general psychological scales relevant 
but not specific to eating disorders [11]. 
The 3 eating disorder specific scales 
relevant to this research were: (a) drive 
for thinness, which consisted of 7 items 
measuring an individual’s preoccupa-
tion with dieting and fear of weight gain; 
(b) bulimia, which comprised 8 items 
and assesses an individual’s tendency 
to think about and engage in periods 
of overeating; and (c) body dissatisfac-
tion scale, which consists of 10 items 

assessing the extent of people’s dissatis-
faction with the overall shape and size of 
their body. Raw scores were calculated 
for each of these scales and using the 
EDI-3 interpretive guidelines cut-off 
points were created. Reliability scores 
for the 3 eating disorder risk scales were 
found to be in the high 0.80s to low 
0.90s across normative groups. In this 
study the Cronbach alpha coefficient 
for the drive for thinness, bulimia and 
body dissatisfaction scales were 0.76, 
0.62 and 0.86 respectively. The low 
self-esteem scale was also calculated 
for each participant to assess negative 
self-evaluation. Most theories consider 
low self-esteem to play a crucial role in 
the development and maintenance of 
eating disorders [11,13].

Statistical analyses
Descriptive statistics including mean 
and standard deviation (SD), frequen-
cies and percentages were conducted 
using SPSS, version 18.0 statistical soft-
ware. As height and weight may differ 
among boys and girls, especially as they 
increase in age, separate analyses were 
made for each sex. For all analyses α < 
0.05 was taken as statistically significant 
difference between groups.

Independent sample t-tests were 
performed to assess differences be-
tween participants in 2003 and 2010. 
Adolescents were divided into 4 cat-
egorical groups (underweight, normal, 
overweight and obese) according to 
their BMI, using age- and sex appropri-
ate cutoff points in line with Cypriot 
percentile curves [9]. Chi-squared tests 
were used to determine whether there 
were any differences between the results 
for the years 2003 and 2010 in the over-
weight and obese categories. The data 
were analysed separately in 3 age groups 
(10–12, 13–15 and 16–18 years) since 
children differ in maturational level 
(pre-, early- and late adolescence) and 
their level of physical development at 
these ages.

The 13–18-year-olds completed the 
questionnaires EAT-26 and EDI-3 and 

the 2 age groups were collapsed into 
one for the following statistical analy-
ses. Participants’ scores on the EAT-26 
and the EDI-3 subscales of drive for 
thinness, bulimia, body dissatisfaction 
and low self-esteem were divided into 
normal and pathological scores in ac-
cordance with the EDI-3 interpretive 
guidelines [11]. Chi-squared tests were 
subsequently used to compare BMI 
category and scores on the EAT-26 
and EDI-3 subscales for both males 
and females. Graphical representations 
of mean total scores on the scales for 
each BMI category were conducted to 
facilitate result interpretation. Lastly, 
partial correlations were carried out, 
controlling for the effects of age and 
year of testing, to explore the relation-
ship between BMI and EAT-26, EDI-3 
subscales.

Results

Descriptive statistics on BMI and waist 
circumference for the years 2003 and 
2010 are presented in Table 1 for each 
sex and age group separately. The waist 
circumference of both boys and girls of 
all age groups was significantly higher 
in 2010 compared with 2003. BMI was 
also significantly higher in 2010 for the 
16–18 year age groups by 0.77 kg/m2 
for girls and 0.94 kg/m2 for boys.

Table 2 shows the percentage of 
adolescents in the 4 BMI categories 
(underweight, normal, overweight 
and obese) and the results of the chi-
squared tests comparing the years 
2003 and 2010. No significant differ-
ences in BMI were noted between the 
years 2003 and 2010 for the 10–12 
year-old age group. However, for the 
13–15-year-olds significantly fewer 
were in the overweight and obese cat-
egories in 2010 compared with 2003, 
whereas the opposite was true for 
16–18 year old males and females; the 
percentage of 16–18 year-old adoles-
cents in the obese category was almost 
twice as high in 2010.
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Tables 3 and 4 reveal the results 
of the chi-squared tests comparing 
participants’ weight status and their 
scores (normal or pathological) on 
the EAT-26 and EDI-3 subscales. The 
participants in the years 2003 and 2010 
were merged for the analyses. For both 
males and females the percentage of 
those having pathological scores on the 
questionnaires increased with higher 
weight categories. The only exception 
was that no significant difference was 
found for the low self-esteem subscale 
in male participants.

Figure 1 shows the mean total 
scores for the EAT-26 and the drive for 
thinness, bulimia and body dissatisfac-
tion subscales of the EDI-3 by BMI 

category in both sexes. For both males 
and females higher mean total scores 
were seen progressing from the under-
weight to obese BMI category. Mean 
total scores on all scales were lower for 
males than females.

Partial correlations between BMI 
and EDI-3 and EAT-26 subscales 
were conducted for both males and 
females. Since the results of the pre-
vious chi-squared tests merged the 
participants of both 2003 and 2010, 
and took into account all adolescents 
aged 13–18 years, the partial correla-
tions (Table 5) controlled for both 
the effects of age and cohort year. The 
results confirm that in females there 
were strong positive correlations 

between BMI and all scales, with the 
exception of low self-esteem of the 
EDI-3. Adolescent males also had 
strong positive correlations between 
BMI and questionnaire scales, apart 
from the low self-esteem and bulimia 
subscales of the EAT-26.

Discussion

The results of the present study add 
to our knowledge on eating disorders 
and their links to BMI among the 
Cypriot adolescent population. The 
prevalence of overweight was higher in 
the 2010 cohort of Cypriot youth than 
the 2003 cohort and the prevalence of 

Table 1 Mean body mass index (BMI) and waist circumference (WC) 2003 and 2010 cohorts of adolescents by age and sex 

Sex/age group 2003 2010

BMI WC BMI WC

No. Mean (SD) Mean (SD) No. Mean (SD) Mean (SD)

Females

10–12 years 160 19.4 (3.7) 65.7 (9.4) 267 19.4 (4.0) 69.7 (10.5)***

13–15 years 230 21.1 (3.8) 69.8 (9.0) 277 20.7 (3.3) 73.8 (8.5)**

16–18 years 281 21.6 (3.3) 69.6 (8.3) 303 22.4 (4.0)* 78.2 (10.9)***

Males

10–12 years 142 19.4 (3.7) 67.7 (10.4) 237 19.9 (4.0) 70.7 (11.0)*

13–15 years 225 21.1 (3.8) 72.9 (10.2) 247 21.4 (4.1) 76.7 (11.3)***

16–18 years 215 22.5 (3.2) 76.5 (7.5) 167 23.4 (3.6)* 80.5 (9.6)***

Independent sample t-test comparing the participants in the years 2003 and 2010: *P < 0.05; **P < 0.01;***P < 0.001. 
SD = standard deviation.

Table 2 Age distribution of the 2003 and 2010 cohorts of adolescents by sex and body mass index (BMI) categories 

Sex/BMI group 10–12 years 13–15 years 16–18 years

2003 2010 χ2 2003 2010 χ2 2003 2010 χ2

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

Females

Underweight 20 12.5 27 10.1 1.70 19 8.3 21 7.6 6.79* 40 14.2 33 10.9 10.69***

Normal 94 58.8 149 55.8 151 65.7 209 75.5 199 70.8 193 63.5

Overweight 34 21.3 70 26.2 50 21.7 40 14.4 33 11.7 62 20.4

Obese 12 7.5 21 7.9 10 4.3 7 2.5 9 3.2 16 5.3

Males

Underweight 10 7.0 16 6.8 4.88 16 7.1 11 4.5 4.20 7 3.2 8 4.8 6.65*

Normal 94 66.2 132 55.7 140 62.2 169 68.4 159 73.3 103 61.7

Overweight 26 18.3 64 27 52 23.1 44 17.8 45 20.7 46 27.5

Obese 12 8.5 25 10.5 17 7.6 23 9.3 6 2.8 10 6.0

Chi-squared tests comparing participants in the years 2003 and 2010: *P < 0.05; ***P < 0.001.



EMHJ  •  Vol. 18  No. 8  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

846

pathological eating attitudes among 
adolescents increased with higher 
BMI.

One of the findings that stand out 
regarding Cypriot youth is that across 
all age groups waist circumference was 
higher in 2010 in comparison with 

2003, a finding that held true for both 
males and females. Waist circumference 
is an important indicator of abdominal 
fat distribution [9]. Abdominal fat dis-
tribution has been linked to a number 
of health risks including cardiovascular 
disease [14,15], insulin resistance, type 2 

diabetes, dyslipidaemia and more [16]. 
There was no reason to assume that 
methodological differences accounted 
for these observations since waist meas-
urement was defined identically over 
the 2 time periods and measured by the 
same individuals. Waist circumference 

Table 3 Distribution of body mass index (BMI) categories by scores on the total Eating Attitudes Test (EAT-26) scale and 
subscales of the Eating Disorder Inventory-3 (EDI-3) in female adolescents (2003 and 2010 cohorts combined) 

Variable Underweight Normal Overweight Obese χ2

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

EAT-26

Normal score 78 81.3 469 70.3 75 49.0 17 37.8
51.38***

Pathological score (> 20) 18 18.8 198 29.7 78 51.0 28 62.2

Drive for thinness

Normal score 115 91.3 610 76.6 115 62.2 20 44.4
56.99***

Pathological score (≥ 17) 11 8.7 186 23.4 70 37.8 25 55.6

Bulimia

Normal score 101 75.4 545 66.9 109 57.7 24 51.1
15.94***

Pathological score (≥ 5) 33 24.6 270 33.1 80 42.3 23 48.9

Body dissatisfaction

Normal score 127 98.4 609 77.0 84 46.7 15 30.6
155.53***

Pathological score (≥ 22) 2 1.6 182 23.0 96 53.3 34 69.4

Low self-esteem

Normal score 105 83.3 636 80.0 146 78.9 32 69.6
4.07*

Pathological score (≥ 9) 21 16.7 159 20.0 39 21.1 14 30.4

Chi-squared tests: *P < 0.05; ***P < 0.001.

Table 4 Distribution of body mass index (BMI) categories by scores on the total Eating Attitudes Test (EAT-26) scale and 
subscales of the Eating Disorder Inventory-3 (EDI-3) in male adolescents (2003 and 2010 cohorts combined)

Scale Underweight Normal Overweight Obese χ2

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

Total EAT-26

Normal score 34 77.3 450 84.4 122 76.3 34 66.7
13.72*

High score (> 20) 10 22.7 83 15.6 38 23.8 17 33.3

Drive for thinness

Normal score 45 97.8 583 95.4 168 84.4 52 77.6
45.52***

High score (≥ 17) 1 2.2 28 4.6 31 15.6 15 22.4

Bulimia

Normal score 40 83.3 468 74.4 137 66.5 38 58.5
13.87***

High score (≥ 5) 8 16.7 161 25.6 69 33.5 27 41.5

Body dissatisfaction

Normal score 46 95.8 581 97.2 155 79.1 33 51.6
166.2***

High score (≥ 22) 2 4.2 17 2.8 41 20.9 31 48.4

Low self-esteem

Normal score 42 87.5 534 85.9 178 85.2 52 78.8
2.57

High score (≥ 9) 6 12.5 88 14.1 31 14.8 14 21.2

Chi-squared tests: *P <0.05; ***P < 0.001.
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and wait-to-height ratio in Cypriot chil-
dren was measured in 2000 and showed 
that the average waist circumference was 
70.7 cm for both 10–14-year-old boys 
and girls alike [15]. The average waist 
circumferences for the same age groups 
in 2003 and 2010 were higher than this 
figure. Increases in waist circumference 
and the wider problem of childhood 
obesity have been linked to unhealthy 
dietary habits and sedentary lifestyles 
[17]. Studies in Cyprus confirm that 

children appear to be drawn to seden-
tary activities [17,18]. More specifically, 
television viewing times far exceeded 
the 2 hours per day recommended by 
the American Academy of Pediatrics 
[18]. Unfortunately we found no study 
that has looked at how Cypriot adoles-
cents’ activity levels have changed over 
the years.

The biggest difference in waist 
circumference between the 2 cohorts 
was among the older adolescent age 

group; waist circumference was 8.6 
cm and 4.0 cm higher in 2010 com-
pared with 2003 in 16–18 year old 
girls and boys respectively. In addi-
tion, higher was BMI observed only 
among this age group. The percentage 
of 16–18-year-olds in the overweight/
obese BMI categories was 10.0% 
higher for males and 10.8% higher for 
females in 2010 versus 2003. Despite 
the difference in waist circumference 
among 10–15-year-olds between 
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Figure 1 Mean scores on the total Eating Attitudes Test (EAT-26) questionnaire and 3 subscales of the Eating Disorder 
Inventory-3 (EDI-3) by body mass index (BMI) category for both sexes (2003 and 2010 cohorts combined)

a) Total EAT-26 (n = 788 males; n = 960 females) b) Drive for thinness (n = 923 males; n = 1148 females)

c) Bulimia (n = 948 males; n = 1182 females) d) Body dissatisfaction (n = 906 males; n = 1147 females)
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the 2 time periods, no correspond-
ing differences in BMI were found. 
Furthermore among the 13–15-year-
olds there was a higher percentage of 
students in the normal BMI category 
and a lower percentage in the over-
weight category in 2010 versus 2003. 
These differences between the groups 
can perhaps be attributed to changes 
in physical activity and sedentary be-
haviour during adolescence. Longi-
tudinal research and investigations of 
secular trends of physical activity in 
other countries have shown that the 
level of moderate to vigorous physical 
activity decreases as children progress 
from early to late adolescence, with 
leisure-time computer use increasing 
dramatically [19].

BMI is undoubtedly linked to eat-
ing attitudes and behaviours, although 
it seems from our study that the mech-
anisms may operate differently in boys 
and girls. In female adolescents aged 
13–18 years the percentage of partici-
pants within their BMI category scor-
ing in the pathological range on the 
EAT-26 and eating-disorder specific 
scales of the EDI-3 increased across 
BMI categories, i.e. from underweight 
to obese. This association was also con-
firmed when BMI was correlated with 
these scales. On 2 scales, however, the 

Table 5 Correlations of body mass index (BMI) with scores on the the Eating 
Disorder Inventory-3 (EDI-3) subscales and total scores on the Eating Attitudes 
Test (EAT-26) and its subscales after controlling for the effects of age and cohort 
year in male and female adolescents

Scale Correlation coefficient

Females Males

EDI-3

 Drive for thinness 0.387*** 0.403***

 Bulimia 0.167*** 0.145***

 Body Dissatisfaction 0.518*** 0.520***

 Low self-esteem 0.022 0.057

EAT-26

 Total EAT-26 0.214*** 0.215***

 Dieting 0.392*** 0.386***

 Bulimia 0.152*** 0.071

 Oral control –0.301*** –0.192***

***P < 0.001.

total EAT-26 and the body dissatisfac-
tion subscale, adolescent males did not 
follow this pattern; the percentage of 
participants with pathological scores 
were in fact lower in the normal BMI 
that the underweight category. Body 
dissatisfaction among girls is often 
manifested by concerns about weight 
loss, whereas for boys body image is-
sues are directed towards increasing 
weight and developing muscularity 
[20]. Therefore, unlike females who 
wish to be thinner, underweight, 
skinny adolescent boys wish to be big-
ger and so have higher pathological 
scores on relevant questionnaire scales 
in comparison with those of normal 
weight.

It comes as no surprise that the ma-
jority of overweight and obese females 
in our survey had pathological scores 
on the drive for thinness scale, as this 
has been shown to correlate with body 
weight, and unusually high scores are 
expected for people who are overweight 
[11]. What is more concerning are 
the 8.7% of underweight and 23.4% of 
normal weight adolescent females who 
had a pathological score on the drive 
for thinness scale. Drive for thinness 
has been acknowledged as one of the 
risk factors for the future development 
of eating disorders including anorexic 

and bulimic symptoms [11,21,22]. An 
even greater number of underweight 
and normal BMI female adolescents 
had pathological scores on the bulimia 
scale than they did on the drive for thin-
ness scale. Research has confirmed that 
binge-eating is common in individuals 
who do not meet the criteria of an eat-
ing disorder [11], but it also perhaps 
reflects how binge-eating behaviours 
are more widely adopted and accepted 
by the Cypriot adolescent population. 
Pathological scores on the body dis-
satisfaction scale reflect unhappiness 
with body shape and weight as well as 
discontentment with specific body ar-
eas including stomach, thighs and hips 
[11]. It is positively correlated to body 
weight which explains why almost 70% 
of obese adolescents were dissatisfied 
with their body in this study. Low self-
esteem was found to have no correla-
tion with BMI in our study.

Overall, this research has highlight-
ed a number of important issues with 
regards to Cypriot youth. By examining 
trends in BMI alone without consider-
ing waist circumference would mean 
that shifts from muscle to fat would 
fail to be identified among the younger 
age groups [23]. It is not possible yet 
to assess the impact of the increases 
in waist circumference and BMI on 
current and future morbidity in the 
Cypriot population but it is certainly 
cause for concern. Overweight and 
obese Cypriot adolescents were shown 
to have abnormal eating attitudes and 
behaviours, but the same was true for 
a smaller percentage of under- and 
normal-weight youngsters who must 
not be ignored.

In conclusion, there is a great need 
for systematic and consistent interven-
tions to take place in Cypriot schools 
concerning obesity and eating disor-
ders. It is suggested that interventions 
could target both obesity and eating 
disorders simultaneously, highlight-
ing to adolescents the importance of 
physical activity, the significance of 
having a balanced and healthy diet, the 



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثامن

849

consequences of constantly trying to 
lose weight using harmful methods and 
the detrimental outcomes of having 
maladaptive eating behaviours.
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An inventory for assessment of the health needs of 
Iranian female adolescents
Z. Shahhosseini,1 M. Simbar,2 A. Ramezankhani 3 and H.A. Majd 4

ABSTRACT Health needs assessment is a first step to planning adolescent health programmes but it needs to be 
socioculturally relevant to the target population. This study aimed to develop an instrument to assess the health 
needs of Iranian female adolescents and evaluate its psychometric properties. Content analysis was applied to 
explore the health needs of female adolescents through focus group discussions with adolescents and in-depth 
interviews with key informants. Five themes were identified: educational needs, and emotional, social, physical and 
spiritual health needs. A scale-level content validity index of 0.92 was obtained. The factor structure was identified 
by principal component analysis; 5 factors were extracted which accounted for 44.89% of the variance. Reliability of 
the instrument was demonstrated with a Cronbach alpha of 0.90 for the entire scale. Consistency was established 
with test–retest reliability with an interval of 2 weeks (intracluster correlation coefficient = 0.984, P < 0.001). There 
was a negative correlation with the Pediatric Quality of Life Inventory (r = –0.66, P < 0.001). The instrument is culturally 
sensitive with satisfactory validity and reliability and could be used for planning of adolescent health services.
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جرد لتقييم االحتياجات الصحية للمراهقات اإليرانيات
زهرة شاهحسيني، معصومة سيمبار، عيل رامزانخاين، محيد علوي جمد

اخلالصـة: ُيَعدُّ تقييم االحتياجات الصحية اخلطوة األوىل لتخطيط الربامج الصحية للمراهقني، ولكن البد من أن يكون ذلك مالئاًم من الناحية الثقافية 
واالجتامعية للسكان املستهدفني. والغرض من هذه الدراسة إعداد أداة لتقييم االحتياجات الصحية للمراهقات اإليرانيات وتقييم ما فيها من خصائص يف 
القياسات النفسية. وقد طبق الباحثون حتلياًل للمضمون الستكشاف االحتياجات الصحية للمراهقات اإليرانيات من خالل مناقشات املجموعات البؤرية 
قة مع املستجيبني الرئيسيني. وقد تعرف الباحثون عىل مخسة مواضيع رئيسية هي االحتياجات الصحية التعليمية  مع املراهقات، ومن خالل مقابالت ُمَعمَّ
والعاطفية واالجتامعية واجلسدية والروحية. وحصلوا عىل منسب ملستوى قياس مصداقية املضمون مقداره 0.92. كام حدد الباحثون بنية العامل بالتحليل 
لية التي تتمتع هبا هذه األداة باستخدام  للمكونات الرئيسية واستخلصوا مخسة عوامل مسؤولة عن 44.89% من التفاوت. وقد أوضح الباحثون مدى املعوَّ
د الباحثون االتساق بمعولية االختبار – إعادة االختبار بفرتات مقدار كل منها أسبوعان  قيمة ألفا كرونباخ، وأن مقدارها 0.90 لكامل املقياس. وقد حدَّ
 .)P < 0.001و ،r = -006( واتضح وجود تراُبط سلبي مع جـرد جـودة احلياة لـدى األطفـال .)P < 0.001كان معامل العالقة داخل العنقود = 0.984، و(

وتبنيَّ للباحثني أن األداة ذات حساسية ثقافية مع درجة مقبولة من املصداقية واملوثوقية، ويمكن أن تستخدم لتخطيط اخلدمات الصحية للمراهقني.

Inventaire pour l'évaluation des besoins sanitaires des adolescentes iraniennes

RÉSUMÉ L'évaluation des besoins sanitaires est la première étape vers des programmes de santé de l'adolescent. 
Toutefois, ces programmes doivent être socialement et culturellement adaptés à la population ciblée. La 
présente étude visait à mettre au point un instrument d'évaluation des besoins sanitaires des adolescentes 
iraniennes et à en mesurer ses propriétés psychométriques. Une analyse de contenu a été menée sur les besoins 
sanitaires des adolescentes au moyen de groupes de discussions thématiques avec ces dernières et d'entretiens 
approfondis avec des informateurs clés. Cinq thèmes ont été dégagés : les besoins en matière d'éducation, et les 
besoins sanitaires d'ordre émotionnel, social, physique et spirituel. Un indice de validité de contenu de l'échelle 
de 0,92 a été obtenu. La structure factorielle a été identifiée par une analyse des composantes principales ; 
cinq facteurs ont été extraits, représentant 44,89 % de la variance. La fiabilité de l'instrument a été démontrée 
par un coefficient alpha de Cronbach de 0,90 pour l'ensemble de l'échelle. La cohérence a été établie à l'aide 
de la fiabilité de test-retest à deux semaines d'intervalle (coefficient de corrélation dans les groupes = 0,984, 
P < 0,001). Il existait une corrélation négative avec le Pediatric Quality of Life Inventory (r = –0,66, P < 0,001). 
L'instrument est culturellement adapté, doté d'une validité et d'une fiabilité satisfaisantes et peut être utilisé pour 
la programmation de services sanitaires dédiés aux adolescentes.
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Introduction

Adolescence is an important period 
in human life as many physical, emo-
tional and social changes occur and 
individuals prepared themselves for 
adulthood [1]. Adolescents are the larg-
est population in the world [2]. They 
also represent 21.6% of the Iranian total 
population [3].

Attention to adolescent health, es-
pecially female adolescents, is one of the 
most important strategies to achieve 
the Millennium Development Goals 
[4]. The first step to planning a compre-
hensive adolescent health programme 
is health needs assessment, which is 
a diagnostic method for suggesting 
appropriate strategies to meet their 
needs [5]. Health needs assessment is 
fundamental to identifying appropriate 
services, prioritizing the services and 
determining proper distribution of the 
services for the target populations [6].

Health policy-makers seek cultur-
ally appropriate and acceptable pro-
grammes to meet adolescents’ needs. 
However, development of such a 
programme requires adequate infor-
mation about their needs through an 
appropriate questionnaire. Experts in 
psychometry agree that questions on 
such a questionnaire should be directly 
extracted from statements of the target 
groups in order to assure the suitability 
of content and language. The content of 
such tools should be culturally appropri-
ate for the community with which the 
tool will be used. The use in any other 
community would not be culturally ap-
propriate and may create problem, even 
if the translation is precise [7].

Since health needs are related to 
social, cultural and economic condi-
tions of communities and given the lack 
of a valid and reliable questionnaire for 
adolescent health needs assessment in 
the Islamic Republic of Iran, this study 
aimed to develop an inventory for Ira-
nian female adolescents’ health needs 
assessment (IFAHNA), and assess its 
psychometric properties.

Methods

This was a methodological study using 
both qualitative and quantitative ap-
proaches. It was performed in 2 stages.

The approval of the ethical commit-
tee of Shahid Beheshti University of 
Medical Sciences was obtained for the 
study.

Stage 1
The first stage was an exploratory study 
to define the concept and dimensions 
of health needs. It was based on ado-
lescents’ perspectives which were taken 
from focus group discussions (FGDs) 
with adolescents and in-depth inter-
views with key informants conducted 
in Farsi and a detailed literature review. 
Maximum diversity was considered 
in the sampling process. Adolescents 
were recruited from different age groups 
and from urban and rural areas of Sari 
County (northern Islamic Republic of 
Iran) between July and March 2010. 
Participants were selected using a 
multi-stage cluster sampling method. 
Since urban and rural areas of Sari have 
their own social, cultural and economic 
features, we divided Sari County into 2 
areas (urban and rural) as 2 main clus-
ters. Subsequently, some schools were 
selected from each cluster using simple 
random sampling with the assistance 
of table of random numbers. Finally, 
in each school, healthy, 12–19-year-
old female volunteers were recruited 
with assistance of schools’ counsellors 
and invited to share their experiences 
in FGDs. The key informants were se-
lected from parents and teachers of the 
adolescents as well as health providers 
to access wider information about fe-
male adolescents. The sampling process 
was continued until data saturation was 
reached.

Eight FGDs (in groups of 6–8 girls) 
and 11 interviews with key informants 
were conducted. FGDs were conducted 
by the first author as the facilitator and a 
note taker (a midwife) in the school 
counsellor’s office or in a room in the 

health centre. In-depth interviews with 
key informants were carried out at their 
workplace or home as they wished.

The aims and procedure of the study 
were explained to the participants be-
fore interviews or group discussions. 
Consent was taken from participants 
for recording the interviews. The dis-
cussions were begun with a question 
about the health needs of adolescents 
and continued with a few exploratory 
questions to access deeper information. 
The average duration of interviews was 
60–90 minutes.

All the discussions and interviews 
were recorded and notes were taken. 
The transcriptions of the discussions/
interviews were analysed by the content 
analysis method. The analysis of tran-
scriptions started with the first FGD. 
Data collection ran parallel throughout 
the study. Each interview was re-read 
several times to gain a feeling of com-
pleteness. Transcriptions of the inter-
views were broken to semantic units 
and then to the smallest meaningful 
units (codes) after several reviews. The 
statements developed from the tran-
scriptions and extracted codes formed 
the primary statements. These state-
ments as well as the others extracted 
from a review of related tools, articles 
and books on adolescent health needs 
were used to develop the final instru-
ment (in Farsi).

Stage 2
In the second stage the validity and reli-
ability of the IFAHNA questionnaire 
were assessed. Validity was assessed 
using content-, face-, construct- (ex-
ploratory factor analysis) and criterion- 
(concurrent) validity.

Based on purposeful sampling, 15 
faculty members of Iranian universi-
ties assessed the content validity of 
IFAHNA. They were experts in repro-
ductive health, midwifery, obstetrics and 
gynaecology, health education, nursing, 
community health and psychology. The 
assessment was based on the Waltz & 
Bausell content validity index (CVI) 
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[8]. The experts scored the relevancy, 
clarity and simplicity of each statement 
in IFAHNA using a Likert-type scale 
[8]. The CVI for each statement was 
calculated by dividing the number of 
agreed experts (who scored 3 and 4 on 
the Likert scale) by the total number of 
experts. The statement was accepted if 
the CVI was ≥ 0.79 [9]. To assess face 
validity, the experts and 10 adolescents 
(recruited by purposeful sampling) 
assessed the significance of the state-
ments in IFAHNA. The assessment 
was based on the item impact method. 
This method selects items that are most 
frequently perceived as important by 
participants on a 5-point scale. The item 
impact was determined from the pro-
portion of participants who identified it 
as important and the mean importance 
score attributed to this item (impact 
score = frequency × importance). Each 
statement was accepted if the impact 
score was ≥ 1.5 [10]. In this regard, the 
participants wrote down their judge-
ment of each statement for clarity and 
fluency.

Construct validity of IFAHNA 
was assessed using exploratory factor 
analysis to ascertain categories of state-
ments (as the variables) with highest 
relevance. The required number of re-
spondents for factor analysis was 3–10 
for each statement. However, a total 
100–200 can be enough to calculate the 
necessary correlation coefficient [11]. 
Therefore, 200 female adolescents from 
middle and high schools of Sari County 
were recruited for the study by clus-
ter sampling. The Kaiser-Meyer Olkin 
test was used to assess the sampling 
adequacy [11].

The Pediatric Quality of Life In-
ventory 4.0 (PQLI) was used to assess 
the criterion (concurrent) validity of 
IFAHNA [12] after assessment of con-
tent, face and construct validity. PQLI 
has 23 statements in 4 dimensions of 
sexual, emotional, social and school 
practice and it is scored using a Likert-
type scale. Higher scores demonstrate 
lower quality of life [12]. This tool has 

been translated into several languages, 
including Farsi, and the psychometric 
properties of PQLI have been assessed 
by Iranian researchers; they showed 
an acceptable validity and reliability of 
PQLI to measure Iranian adolescents’ 
quality of life [13,14]. PQLI was used 
as the inventory because there is a nega-
tive correlation between quality of life 
and the health needs of people [15]. 
To assess criterion validity, 60 female 
adolescents, recruited using conveni-
ence sampling method, completed both 
IFAHNA and PQLI concurrently. For 
the final analysis, 3 questionnaires were 
excluded due to missing data. 

Principal content analysis was used 
to extract hidden factors in IFAHNA. 
Scree plot and eigenvalue methods 
were used to determine the factors that 
constructed IFAHNA. A minimum 
value of 0.40 was considered the ac-
ceptable minimum factor loading to 
retain a statement in an extracted factor 
following factor analysis.

Internal consistency and test–retest 
reliability methods were used to assess 
the reliability of IFAHNA. Reliability 
means internal consistency and stabil-
ity of the tool for measuring a variable 
[16]. The Cronbach alpha coefficient 
was used to assess internal consistency 
of IFAHNA. This coefficient shows ap-
propriateness of a group of statements 
for a construct in a questionnaire. An 
acceptable coefficient for internal con-
sistency is 0.7–0.8 or more [17]. The 
Cronbach alpha was measured twice: 
before factor analysis it was calculated 
for 200 forms of IFAHNA completed 
by the above-mentioned respondents; 
after factor analysis it was calculated 
for 20 forms of IFAHNA which were 
completed by 20 adolescents to deter-
mine test–retest reliability. These 20 
adolescents were also recruited using 
convenience sampling method. The 
Cronbach alpha coefficient was meas-
ured for each factor and also for the 
whole questionnaire.

The stability of IFAHNA was also 
assessed using test–retest reliability 

measurement: 21 female adolescents 
completed the IFAHNA forms twice 
with a 2-week interval. The intracluster 
correlation index was used to compare 
scores of test–retest of IFHNA. Stable 
scores following test–retest of a tool 
indicate a stable tool [18]. The appropri-
ate time interval for test–retest can be 
between 2 weeks to 1 month [19].

Analysis
Exploratory factor analysis, the Cron-
bach alpha coefficient, intracluster 
correlation index and Wilcoxon test 
were used for data analysis using SPSS, 
version 17.

Results

Content analysis of transcriptions of 
the interviews (with adolescents and 
key informants) demonstrated 5 main 
themes, namely educational needs, and 
emotional, social, spiritual and physi-
cal health needs. Extracted codes and 
an extensive literature review on ado-
lescent health were used to make the 
preliminary tool with 135 statements. 
Then, similar statements were omit-
ted or combined by the researchers 
in 3 assessment sessions, resulting in 
a questionnaire with 117 statements 
with a 5-point Likert scale (completely 
agree, agree, don’t know, disagree and 
completely disagree).

Statements with a CVI of < 0.79 
were omitted reducing the question-
naire to 102 statements. The scale-level 
CVI (S-CVI) of IFAHNA was 0.92; 
S-CVI > 0.92 indicates an acceptable 
validity of an instrument [20].

With regard to exploratory factor 
analysis, an acceptable level of 0.814 
was obtained [11]. Correlation matrix 
was calculated using the Bartlett test 
of sphericity giving a value of 6542 
(P < 0.001).

With principal content analysis, 21 
factors with an eigenvalue > 1 were de-
termined. They could explain 73.13% of 
the variance.
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Because of the low explainability of 
the final created factors, and in order 
to make the questionnaire simple and 
understandable, and more consistent 
with the extracted concepts and di-
mensions of the needs, exploratory 
factor analysis was performed again 
limiting factor extraction to 5 factors, 
and using a varimax rotation method, 
which is an orthogonal rotation meth-
od usually used for making construct 
factors simple and explainable [11]. 
Finally, 5 factors were accepted that 
could explain 44.89% of the variance 
(Table 1). At this stage 40 statements 
were deleted because they did not 
achieve a minimum factor load of 
0.40. Thus in the end, 62 statements 
remained in 5 constructs. These con-
structs were: emotional health needs 
(18 statements), social health needs 
(14 statements), physical health needs 
(14 statements), educational needs 
(11 statements) and spiritual health 
needs (5 statements) (Table 2).

Some statements could include in 
more than one construct. These state-
ments were reconsidered and included 
in a construct based on their factor 
load and meaning. Therefore, the final 
number of the questions in emotional 
health needs, social health needs and 
educational needs were changed to 16, 
15 and 12 respectively. The statements 
were scored using a 5-point Likert scale: 
completely disagree, disagree, neutral, 
agree and completely agree; scored 1, 
2, 3, 4, 5 respectively. The total score of 
each construct was the average score 
of its statements. The total score of the 

IFAHNA was the average score of its 
constructs.

Criterion validity assessment of 
IFAHNA demonstrated a correlation 
between the scores of the IFAHNA 
and PQLI questionnaires (r = –0.66, P 
< 0.001).

Cronbach alpha coefficient which 
assessed reliability of IFAHNA was r = 
0.94. Cronbach alpha was calculated 
again after factor analysis to assess the 
reliability of IFAHNA and gave cor-
relation value of 0.90 for the whole 
of IFAHNA; for the subscales of the 
inventory the value were: educational 
needs (0.90), emotional health needs 
(0.77), social health needs (0.73), spir-
itual health needs (0.70) and physical 
health needs (0.70). The intracluster 
correlation coefficient calculated to as-
sess stability of IFAHNA was 0.984 (P < 
0.001). The Wilcoxon test demonstrat-
ed no significant differences between 
the scores of test–retest of IFAHNA 
(P = 0.327).

Discussion

IFAHNA is an innovation in the Islamic 
Republic of Iran as it is the first local, 
culturally-sensitive inventory developed 
to assess the health needs of female 
adolescents for which its psychometric 
properties were carefully evaluated. Our 
study demonstrates that IFAHNA is a 
valid and reliable instrument for doing 
this. The conceptual framework for the 
study was the concept of health needs 
which were obtained from FGDs with 

adolescents, both urban and rural, and 
in-depth interviews with key informants 
as well as from a wide review of relevant 
literature.

Construct validity of IFAHNA us-
ing factor analysis showed 5 factors in 
female health needs: social, emotional, 
physical and spiritual health needs as 
well as educational needs. This method 
has been used previously in a study 
in Midwestern urban adolescents in 
Kansas City, United States [21]. The au-
thors developed a preliminary question-
naire after a literature review, followed 
by assessment of the content validity of 
the preliminary questionnaire by physi-
cians, nurses, teachers and adolescents. 
Then construct validity was assessed by 
219 high-school students and finally, 
using factor analysis method, 4 factors 
were obtained: sexual, health, mental 
and drug abuse. In addition, reliability of 
this questionnaire was shown by Cron-
bach alpha coefficient (0.512–0.802) 
and Pearson correlation coefficient (r 
= 0.309–0.860). Similar to our study, 
physical and psychosocial arose as 2 
factors of their instrument. However, 
unlike our study, the 2 other factors 
found were sexual health needs and 
drug abuse. These differences may have 
arisen firstly from different social and 
cultural backgrounds of the participat-
ing adolescents and secondly from dif-
ferent the age groups of the subjects 
of 2 studies. IFAHNA was developed 
based on the adolescents’ and key in-
formants’ own definitions and explana-
tions about the concept of health needs, 
which stems from their own culture, 

Table 1 Results of the principal components analysis — factors and variance explained

Component Total variance explained

Extraction sums of squared loadings Rotation sums of squared loadings

Total % of variance Cumulative % Total % of variance Cumulative %

1 13.04 21.03 21.03 7.10 11.46 11.46

2 4.54 7.32 28.36 6.19 9.98 21.45

3 4.24 6.84 35.20 5.67 9.15 30.59

4 3.34 5.39 40.59 5.27 8.50 39.10

5 2.66 4.29 44.89 3.58 5.78 44.89
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Table 2 Results of the principal component analysis — factor loadings for each item within identified components

Statement Factor loading

1 2 3 4 5

1 My counsellor should keep my secrets 0.725     

2 Education should be integrated with extrtacurricular and hobby 
programmes 0.693     

3 My decisions should be important in the family 0.686     

4 My family and friends should be kind to me 0.659     

5 My teachers and school principal should inform me of my mistakes 
calmly 0.640     

6 If I refer to my counsellor, people should nor misjudge me 0.628     

7 There should not be any discrimination among school students 0.607     

8 School examination should not create any anxiety in me 0.594     

9 Equality for all  should be respected through law enforcement 0.592     

10 Adolescent health services need to be adequately publicised 0.578     

11 The curriculum should not so full as to create stress in students 0.560     

12 Health education programmes can be held as group discussions 0.542     

13 My counsellor should not laugh at or blame me 0.529     

14 Adolescent health services should be available and accessible 0.519 0.437    

15 I need to receive the necessary information from mass mediaa 0.489  0.432   

16 Educational programmes in the community should be of interest to me 0.481     

17 I should be calm and tranquil 0.469     

18 My counsellor should be female 0.465     

19 My family should have friendly behaviour with me  0.669    

20 If my family advise me, they should explain the reasons  0.630    

21 My parents should set aside a few hours for me every day  0.624    

22 My parents should not discriminate between their children  0.619    

23 My parents should have appropriate relations with each other  0.615    

24 My parents should not tell my secrets to others  0.595    

25 I need to be accepted by my peer group  0.587    

26 My parents should give me enough money  0.551    

27 My parents should counsel me about my future career, education, life  0.549    

28 Facilities related to adolescents’ hobbies should be affordable 0.476 0.544    

29 Experts should be invited to schools to address adolescent health 
problems  0.544    

30 My parents should choose an appropriate name for me  0.526    

31 My parents should give me freedom and just monitor me without 
being too strict  0.518    

32 Communities should have an organization to support abused or 
violated adolescents  0.428    

33 I should be informed about pubertal health   0.769   

34 I should be informed about personal health   0.768   

35 Health information and education should be understandable to me   0.764   

36 I should be trained in life skills   0.733   

37 I should be informed about appropriate nutrition   0.702   

38 I should be informed about common diseases   0.734   

39 I should be informed about sexual health   0.594   

40 I should receive adequate education to prevent incorrect information  0.539 0.544   

41 I should be informed about the acceptable use of mediasb   0.481   
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and it is necessary for the develop-
ment of health needs assessment tools 
appropriate to the target population 
[22]. Nevertheless, although sexual 
health needs was not obtained as a 
factor in IFAHNA, there were some 
statements about adolescents’ educa-
tional need regarding “sexual health” 
or “relationship with males” which 
demonstrated adolescents’ needs re-
lated to sexual health. We did not aim 
to assess addiction to drugs so this fac-
tor could not be extracted as a factor 
from our study.

Content validity of IFAHNA was 
assessed by the experts. Content validity 
assessment of questionnaires by experts 
is one of the best ways to develop an 
evidenced-based questionnaire with 
appropriate content [23] and many 
other studies have used content validity 

assessment by experts to confirm their 
developed questionnaires [24,25].

In evaluating the psychometric 
properties of an instrument, it is also 
necessary to evaluate the reliability of a 
tool. A reliable tool increases the abil-
ity of a study to demonstrate real dif-
ferences and relations [19]. IFAHNA 
had an acceptable internal consistency 
and stability. Similar studies which de-
veloped a tool in the area of adolescent 
health have used internal consistency 
and stability to demonstrate satisfactory 
reliability of their tool [26,27].

There was a significant negative cor-
relation between scores of IFAHNA 
and PQLI. This finding is consistent 
with results of other studies which 
assessed correlation between health 
needs and quality of life. For example, 
it has been demonstrated that there is 

a significant negative correlation be-
tween scores of the health needs of heart 
disease patients and their scores on a 
quality of life questionnaire (P < 0.01, 
r = –0.65) [28].

The most important difference of 
IFAHNA with other related tools is its 
statements about female adolescents’ 
spiritual needs, such as the need to 
rely on God, for God to be a haven 
and to achieve calm through prayer, 
which were extracted from the inter-
view transcriptions. It shows that fe-
male adolescents consider part of their 
health derives from seeking and making 
a relationship with God. At the same 
time they want religion to be explained 
rationally.

One of the limitations was that all 
the procedures for developing the in-
ventory were conducted in Sari in the 

Table 2 Results of the principal component analysis — factor loadings for each item within identified components (concluded)

Statement Factor loading

1 2 3 4 5

42 I should be informed about possible undesired consequences of 
relationships with boyfriends   0.462   

43 Educational programmes should be regular and continuous   0.417   

44 I should have access to safe water    0.738  

45 I should have accesses to sports’ facilities    0.704  

46 I should brush my teeth every nigh    0.650  

57 I should eat fruit and vegetables 2 to 4 times a day    0.636  

48 My environment should be clean    0.630  

49 I should not have any barriers to exercising out of the home (e.g. riding 
a bicycle, walking)    0.619  

50 I should eat meat and legumes 2–3 times a day    0.606  

51 I should eat milk and dairy products 1–2 times a day    0.595  

52 I should be allowed to engage in a sport if I am interested    0.594  

53 I like meals that look attractive and appetising    0.535  

54 I should eat breakfast every day    0.520  

55 I should have free meals in school    0.495  

56 I should sleep 8 hours in 24 hours    0.446  

57 I should have a bath/shower at least twice a week    0.441  

58 I need a get positive cognitive images of religion     0.672

59 I need prayer and fasting to keep me calm     0.668

60 I need God to be my haven     0.653

61 Religious issues should explained to me with reasons     0.623

62 I seek to improve my life by relying on God  0.475   0.623
aTelevision, radio and news papers. 
bMobile telephones, Internet, etc.
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north of the country. The participants 
provided their understanding of adoles-
cents’ health needs’ meaning based on 
their own sociocultural characteristics 
which may be somewhat different from 
the rest of Iranian ethnicities. In ad-
dition, we did not correlate the scale 
against other adolescent health scales 
as we could not find any similar scales 
that had been tested for psychometric 
properties in Farsi.

To conclude, IFAHNA is the first 
validated, culturally-sensitive tool 

designed to assess the health needs of 
female adolescents in the Islamic Re-
public of Iran. The development of this 
inventory has implications for policy 
and practice. The use of IFAHNA, which 
can be completed in 10 to 15 minutes 
and uses simple language and terms that 
are understandable to adolescents in or 
out of school, could be an initial impor-
tant step to identifying Iranian female 
adolescents’ health needs. Identifying 
needs is an important in order to direct 
health services, prioritization in health 

promotion programmes and resource 
allocation.
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Exploring dysmenorrhoea and menstrual experiences 
among Lebanese female adolescents
T. Santina,1 N. Wehbe 2 and F. Ziade 3

ABSTRACT Data on menstrual experiences and their impact on quality of life among women in developing countries 
are scant. The aim of this study was to assess the prevalence of dysmenorrhoea among adolescent girls in Sidon 
city and suburbs, Lebanon, and to explore its possible relationship with menstrual experience. In a cross-sectional 
design, 389 post-menarcheal schoolgirls aged 13–19 years were selected using a cluster random sampling method. 
Of these 161 (41.4%) were regularly or sometimes absent from school due to menstrual problems and 289 (74.3%) 
experienced dysmenorrhoea. Nevertheless only 7.3% of the girls had consulted a physician about dysmenorrhoea. 
Three-quarters of these young women (75.2%) had scores indicating negative menstrual experience based on 
the Menstrual Experience and Behavior Questionnaire. Significant predictors of dysmenorrhoea were negative 
menstrual experience, younger age of girl, longer duration of bleeding and longer cycle length. Better reproductive 
health educational programmes focusing on menstruation are needed for female adolescents.
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استكشاف ُعسرْ احليض واملعاناة من الدورة الشهرية بني املراهقات اللبنانيات
تانيا سنتينا، نانيس أيب نادر وهبة، فؤاد زيادة

اخلالصـة: إن الدراسات شحيحة حول املعاناة من الدورة الشهرية وآثارها عىل جودة احلياة بني النساء يف البلدان النامية. وهتدف هذه الدراسة إىل 
الدورة  املعاناة من  بينه وبني  املحتملة  العالقة  لبنان، والستكشاف  مدينة صيدا وضواحيها، يف  املراهقات يف  بني  احليض  انتشار ُعسرْ  تقييم معدل 
الشهرية. وقد صممت الدراسة لتكون مستعرضة، وضمت 389 من طالبات املدارس الاليت جتاوزن مرحلة بدء احليض، وكانت أعامرهن ترتاوح 
بني 13 و19 عامًا، بعد أن تم اختيارهن بطريقة االعتيان العشوائي العنقودي. ومن بني هؤالء الطالبات كان 161 طالبة )41.4%( يضطررَن إىل الغياب 
289 طالبة )74.3%( يعانني من عس احليض. ومع ذلك فإن  الدورة الشهرية، وكان  بانتظام، أو يف بعض األحيان، عن املدرسة بسبب مشكالت 
َن طبيبًا حول عس احليض، وكان ثالث أرباع هؤالء الطالبات )75.2%( لدهين درجات قياس تشري إىل معاناة سلبية  7.3% من الطالبات فقط اسَتَشرْ

َتد هبا لعس احليض فكانت املعاناة السلبية من الدورة  من احليض استنادًا إىل استامرة السلوك واملعاناة من الدورة الشهرية. أما العوامل املنبئة التي ُيعرْ
الشهرية، وصغر عمر الطالبة، وطول فرتة النزف، وطول فرتة الدورة الشهرية. واحلاجة ماثلة لربامج أفضل حول التثقيف يف الصحة اإلنجابية مع 

الرتكيز عىل الدورة الشهرية.

Étude de la dysménorrhée et du vécu des menstruations chez des adolescentes libanaises

RÉSUMÉ Les données sur le vécu des menstruations des femmes dans les pays en développement et son impact 
sur leur qualité de vie sont rares. L'objectif de la présente étude était d'évaluer la prévalence de la dysménorrhée 
chez des adolescentes à Saïda et sa banlieue (Liban) et d'examiner un lien potentiel avec le vécu des 
menstruations.Une étude transversale a été menée auprès de 389 adolescentes réglées, âgées de 13 à 19 ans et 
sélectionnées par échantillonnage aléatoire en grappes. Parmi celles-ci, 161 (41,4 %) s'absentaient régulièrement 
ou occasionnellement de l'école en raison de troubles menstruels et 289 (74,3 %) souffraient de dysménorrhée. 
Toutefois, seules 7,3 % des filles avaient consulté un médecin au sujet de la dysménorrhée. Les trois quarts de 
ces jeunes filles (75,2 %) ont obtenu des scores indiquant un vécu négatif des menstruations selon le Menstrual 
Experience and Behavior Questionnaire. Parmi les facteurs prédictifs importants de dysménorrhée, on peut citer 
un vécu négatif des menstruations, la jeunesse, une longue durée de saignements et un long cycle. De meilleurs 
programmes d'éducation en santé génésique axés sur les menstruations sont nécessaires pour les adolescentes.
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Introduction

Menstruation is a natural phenomenon 
which is an important indicator of wom-
en’s health [1–3], reflecting as it does 
their endocrine function [4]. However, 
data on experiences of menstruation 
and its impact on the health status, qual-
ity of life and social integration among 
women in developing countries are 
scant [5]. Dysmenorrhoea, for example, 
is a common problem, yet it remains 
poorly understood and is rarely taken 
into consideration when assessing 
adolescents’ health and life experiences 
[1]. Pain or cramping sensations in the 
lower abdomen may be accompanied 
by headaches, dizziness, diarrhoea, a 
bloated feeling, nausea and vomiting, 
backache and leg pains [2,5–8]. These 
symptoms are reported to be the most 
common reasons for adolescents visit-
ing a gynaecologist [2,4,5]. The high 
prevalence of dysmenorrhoea among 
adolescents (50%–70%) [6,8–10], 
especially in the first years of their repro-
ductive life [2,6], influences their daily 
activities and can lead to high rates of 
school absenteeism [2,4–6,10,11], and 
is thus a major public health problem 
[12].

Attitudes to menstruation are 
also poorly understood. Anxiety, fear, 
anger, confusion, shame, disgust and 
even depression are frequently report-
ed by girls during their first menstrual 
experiences [1]. Previous research 
findings have suggested a significant 
relation between menstrual experi-
ences and sociocultural aspects, such 
as ethnical background, urbanization, 
education and occupation, among 
others [13]. In addition, perpetua-
tions of cultural menstrual taboos and 
messages, such as menstruation as 
a shameful and dirty situation or as 
something intimidating, may have 
direct or indirect negative inferences 
on the beliefs of girls at menarche and 
therefore on their future menstrual 
experiences [1].

To the best of our knowledge, stud-
ies on dysmenorrhoea and menstrual 
experiences in Lebanese adolescent 
girls are scarce [9]. The aims of this 
study were to assess the prevalence 
of dysmenorrhoea among schoolgirls 
in Sidon city and its suburbs and to 
explore the relationship between 
menstrual experiences and dysmenor-
rhoea.

Methods

Study design and sample
This was a descriptive, cross-sectional 
study. A cluster random sampling 
technique was used to select the 
schools; all the students within the 
selected schools were recruited. First, 
a list of all the schools in Sidon city, 
Lebanon, and its suburbs was obtained 
from of the Ministry of Education and 
Higher Education, Centre for Edu-
cational Research and Development. 
Inclusion criteria for the schools were 
being a high school and providing edu-
cation in English language (16 schools, 
n = 2792 schoolgirls). Five schools that 
could not afford the administrative 
requirements of the study in terms 
of time, procedures and personnel 
needed to address the study’s objec-
tives were excluded. Of the 11 eligible 
schools a cluster random sampling 
technique was used to select 5 English-
education high schools. Secondly, all 
post-menarcheal schoolgirls in grades 
8 to 12 (age 13–19 years) in the 5 
selected schools were included in this 
study (n = 435 schoolgirls). Women 
who were married or engaged were 
excluded to avoid confounding factors 
due to sexual relationships. There were 
36 girls who did not meet the inclusion 
criteria and 9 refused to participate 
and so a total number of 389 girls par-
ticipated, completed the questionnaire 
and were included in the final analysis 
of this study, yielding a response rate 
of 97.7%.

Data collection

Field procedures
The study protocol was examined and 
approved by the ethical review board 
of the Lebanese Ministry of Education. 
An envelope including a covering let-
ter, an information leaflet containing 
the purpose of the study and a consent 
form were given to all students and their 
parents before conducting the study. 
Participants knew the purpose of the 
study and were assured of confidential-
ity. They were also reassured of their 
right to withdraw from the study at any 
time without any consequence and that 
the data would be used solely for the 
purpose of academic research.

The study took place over a period 
from February 2010 to March 2010. 
During this process, a female teacher 
was present in schools in an effort to 
maintain the confidentiality of the col-
lected data. On average the students 
needed 25 minutes to complete the 
questionnaire.

Study instrument
The schoolgirls answered a self-ad-
ministered, structured questionnaire 
including sociodemographic data 
(age, nationality, religion, age of me-
narche, school grade, position in the 
family, parents’ educational level and 
family monthly income) as well as the 
Menstrual Experience and Behavior 
Questionnaire (MEBQ) designed 
by McPherson and Korfine [1]. The 
MEBQ is a validated scale with a 
Cronbach alpha of 0.87. The question-
naire was printed and distributed in 
its original English language version. 
With permission from the original 
developer of the questionnaire 4 ques-
tions related to sexual behaviour were 
deleted (Q14, Q18, Q19, Q20) in 
order to adapt the questionnaire to the 
Lebanese cultural preferences. Fur-
thermore, we reorganized 3 questions 
concerning the duration of cycles, du-
ration of menses and physical aspects 
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of periods, based on the result of 2 
pretests done among 33 schoolgirls. 
Two parts from the MEBQ were used 
in the questionnaire:

•	 Menstrual cycle characteristics. Five 
questions covered topics including: 
the characteristics of a “usual” men-
strual period in terms of regularity, 
duration and heaviness, the pain ex-
perienced with menstruation and 
frequency and quality of menstrual 
periods.

•	 Menstrual experience. According 
to the original authors of the scale 
[1], 6 questions were used to assess 
how adolescents currently experi-
ence their menstrual cycles and their 
bodies. Each question has a negative 
or positive response, with negative 
terms coded 0 and positive terms 
coded 1. The scores on the 6 items 
were added to give a total score 
(between 0–6) for each girl and the 
mean total score was calculated for 
the sample. For each girl the mean 
score on the 6 items formed a com-
posite score (between 0–1) where 
1 reflected more positive overall ex-
periences. The cut-off point of 0.5 
in this composite score was used to 
divide the schoolgirls into 2 groups: 
negative menstrual experience (score 
0–0.5) and positive menstrual expe-
rience (score > 0.5–1).

Statistical analysis
Data are presented in tables reporting 
frequencies and means and standard 
deviation (SD) as appropriate. The 
chi-squared test was used to perform 
bivariate comparisons between the 
prevalence of dysmenorrhoea and 
the different sociodemographic char-
acteristics, menstrual characteristics 
and menstrual experience. Factors 
affecting the prevalence of dysmenor-
rhoea were entered into a multivariate 
logistic regression analysis in order to 
explore predictor factors of dysmenor-
rhoea. The sample size recruited in 
this study was sufficient to detect a 
difference in the duration of bleeding 

of 0.17 between the 2 study groups 
(dysmenorrhoea versus no dysmen-
orrhoea) with α = 0.05 and power > 
0.90.

SPSS software, version 16.0 was 
used for data analysis. P < 0.05 was con-
sidered as statistically significant.

Results

Demographic and 
menstruation characteristics
A total of 389 schoolgirls completed 
the questionnaire. The participants’ 
demographic data are presented in 
Table 1. The mean age of menarche 
was 12.5 (SD 1.0) years (range 9–15 
years), with 85.9% of girls experienc-
ing menarche between ages 11–13 
years.

The mean cycle length was 26.4 
days and the average duration of men-
ses was 6 days. Duration of menses 
was ≤ 6 days for 44.7% and ≥ 7 days 
for 55.3%. One-third of the respond-
ents (35.2%) reported having irregular 
menstrual cycles (Table 2) and 27.0% 
that the amount of blood flow was 
heavy.

A total of 161 girls (41.4%) had 
sometimes or regularly missed days 
from schools in the previous year due to 
menstruation; 12.3% regularly missed 
school on the first day of their period 
and 4.9% on the first 2 days of their pe-
riod (Table 2). Only 29 schoolgirls 
(7.5%) stated that they had consulted 
a physician for menstrual disorders 
(3.6%), genital infection (2.1%) or ovar-
ian cyst (1.8%).

Dysmenorrhoea was reported by 
289 (74.3%) of the participants with 
premenstrual symptoms including 
abdominal pain (37.0%), headaches 
(22.8%), breast swelling (34.6%), 
back pain (19.4%), leg pain (15.6%), 
breast pain (6.6%), general body aches 
(22.8%), mood changes (80.7%) and/
or irritability (72.0%). Of these, only 
21 girls (7.3%) had consulted a physi-
cian about dysmenorrhoea. The great 

majority of girls who missed schools 
days because of menstruation suffered 
from menstrual pain (87.5% of those 
who missed 1 day per month and 84.2% 
of those who missed 2 days per month) 
(Table 2).

Experiences of menstruation
The mean total score on the MEBQ 
for all participants was 1.93 (SD 1.0), 
on a scale of 0–6). Of the 389 girls who 
answered the MEBQ, 287 (73.8%) had 
negative menstrual experience scores 
(Table 2).

Among 389 schoolgirls who de-
scribed their menstruation, 97.0% 
used negative words like “disgust-
ing” (30.5%), “painful” (9.1%), “bad” 
(8.8%), “I hate it” (5%), “It’s hard” 
(3.9%), “depressing” (3.8%), “[like 
a] disease” (3.4%), “tiring” (3.4%), “I 
wish I never had it” (0.9%), “ridicu-
lous” (0.9%), “[like a] virus”, “terrible”, 
“embarrassing” (0.6%) and others 
(0.3%).

Associations of demographic/
menstruation characteristics 
with dysmenorrhoea
Table 2 shows the chi-squared analysis 
of the association between the girls’ 
demographic/menstruation character-
istics and presence of dysmenorrhoea. 
Dysmenorrhoea was significantly as-
sociated with missing school days (P = 
0.03) and with negative menstrual ex-
perience scores (P < 0.001) (Table 2). 
There were also significant relationships 
between dysmenorrhoea and younger 
age (P < 0.001), longer cycle length 
(P < 0.001), duration of menses (P < 
0.001) and suffering mood changes (P 
< 0.001). However, there were no sig-
nificant associations between dysmen-
orrhoea and schoolgirls’ family income, 
cycle regularity or extent of menstrual 
flow.

The results of multiple logistic 
regression with dysmenorrhoea as 
the dependent variable show that the 
risk of dysmenorrhoea was signifi-
cantly higher in girls having a negative 
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menstrual experience score (OR = 
9.99; 95% CI: 4.29–23.3), younger age 
of girl (OR = 2.18; 95% CI: 0.91–5.21) 
and longer duration of bleeding (OR = 
4.15; 95% CI: 1.61–10.7) or longer cy-
cles (OR = 3.10; 95% CI: 1.27–7.54) 
(Table 3).

Discussion

Menarche is the hallmark matura-
tional event of a woman’s childhood 
transition to adulthood [14], but 
dysmenorrhoea can diminish psy-
chosocial and cognitive development 

during adolescence [11] and influ-
ence body image and female sexual 
identity [14].

Similar to other countries in the 
world [8,15], the mean onset of me-
narche of Lebanese girls is declining, 
and the mean age at menarche in the 
present study is lower than that identi-
fied in southern Lebanese women in 
1996 [13.6 (SD 1.7) years ] [16]. The 
findings are also similar to those report-
ed in another recent study in Lebanon 
[12.3 (SD 0.9) years] [17], as well as in 
the Islamic Republic of Iran [12.3 (SD 
1.1) years] [18], Saudi Arabia [12.0 (SD 
1) years] [19], Taiwan [12.3 (SD 1.1 
years] [7], Hong Kong [12.3 (SD 1.1) 
years] [20] and Malaysia [12.3 (SD 1.1) 
years] [21].

The irregularity of cycles occurring 
in 35.2% of the sample is similar to the 
results of an Egyptian study (33.2%) [5] 
but is higher of the results of a Nigerian 
study (9%) [22]. 

The prevalence of dysmenor-
rhoea (74.3%) among schoolgirls in 
this study is similar to results of other 
studies (ranging from 67.7% to 76.0%) 
[1,2,5,8,14,19,23,24], but higher than 
results from Nigeria and Taiwan (60.0% 
and 60.5% respectively) [6,25].

Furthermore, dysmenorrhoea is 
a leading cause of short-term school 
absenteeism among young women. 
As many as 41.4% of girls in this study 
regularly or sometimes missed days 
from school and 4.9% regularly missed 
2 days each month (i.e. up to 24 days per 
school year) because of their menstrual 
period. Most of these girls suffered from 
dysmenorrhoea. This percentage is 
lower than that found in Saudi Arabian 
adolescents (61.7%) [21] and higher 
than those found in various other re-
searches (ranging from 12.5% to 25.8%) 
[2,6,7,9,10,24]. 

The literature contains a large num-
ber of findings about menstruation as 
a negative psychological experience 
and as a time when women must cope 
with considerable psychological and 

Table 1 Demographic information of participants (n = 389)

Variable No. %

Age (years)

Mean (SD) 15.8 (1.4)

Nationality

Lebanese 341 87.7

Palestinian 48 12.3

Years since menarche (n =387)a

1 4 1.0

2 26 6.7

3 58 14.9

4 81 20.8

5 82 21.1

6 74 19.0

7 38 9.8

8 20 5.1

9 4 1.0

Data unclear 2 0.5

School grade

8th 91 23.4

9th 91 23.4

10th 105 27.0

11th 57 14.7

12th 45 11.6

Father’s education

Primary 65 16.7

Elementary 104 26.7

Secondary 87 22.4

University 133 34.4

Mother’s education

Primary 35 9.0

Elementary 103 26.5

Secondary 120 30.8

University 131 33.6

Monthly family income (US$)

< 1000 59 15.2

1000–2000 145 37.3

2000–300 101 26.0

> 3000 84 21.6
aVariable derived from subtracting the current age of schoolgirls and their age at menarche. 
SD = standard deviation. 
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physical changes [1]. It is described 
as a traumatic experience for some 
women, which can even affect their 
future life prospects [11]. It has been 
found that women suffering from dys-
menorrhoea are more predisposed 
to psychological disorders such as 
mood changes [1], depression, anxi-
ety and somatization [9]. In this study 
80.7% of girls reported suffering mood 
changes at menstruation. Dysmenor-
rhoea has previously been described 

in negative terms among adolescents 
and is significantly associated with 
negative menstrual experiences [1]. 
In addition, many of the schoolgirls 
in our study reported that they expe-
rienced headaches, fatigue, back pain; 
vomiting, diarrhoea and dizziness dur-
ing menstruation. These symptoms 
are commonly cited in the literature 
[8,19,21]. Given the frequency of 
these symptoms, health care provid-
ers should consider enquiring about 

menstrual symptoms including dys-
menorrhoea [8].

Despite the high proportions suffer-
ing from dysmenorrhoea, only 7.3% of 
girls in our study had sought medical 
advice. This figure is lower than those 
obtained in a Malaysian study (12.0%) 
[24], in Nigeria (17.9%) [26] and in 
the Islamic Republic of Iran (18%) [2], 
which suggests that culture may influ-
ence the experience and interpretation 
of symptoms such as pain and the ways 

Table 2 Prevalence and determinants of dysmenorrhoea among adolescent women in Sidon city, Lebanon (n = 389) 

Variable Total Dysmenorrhoea P-value

Yes % No %
Age (years) 0.023

13–15 150 121 80.7 29 19.3

16–19 239 168 70.3 71 29.7

Monthly family income (US$) 0.27

< 1000 59 38 64.4 21 35.6

1000–2000 145 111 76.6 34 23.4

2000–3000 101 78 77.2 23 22.8

> 3000 84 62 73.8 22 26.2

Length of menstrual cycle (days) 0.328

≤ 28 167 132 79.0 35 21.0

≥ 29 71 52 73.2 19 26.8

Regularity of menstrual cycle 0.590

Regular 252 185 73.4 67 26.6

Irregular 137 104 75.9 33 24.1

Extent of menstrual flow 0.159

Heavy 105 84 80.0 21 20.0

Moderate 176 131 74.4 45 25.6

Light 108 74 68.5 34 31.5

Duration of menses (days) < 0.001

≤ 6 174 149 85.6 25 14.4

≥ 7 215 140 65.1 75 34.9

School absenteeism due to menstruation 0.031

Regularly (1st day of period) 48 42 87.5 6 12.5

Regularly (1st and 2nd days of period) 19 16 84.2 3 15.8

Sometimes 94 73 77.7 21 22.3

Never 228 158 69.3 70 30.7

Mood changes at menstruation < 0.001

Yes 314 246 78.3 68 21.7

No 75 43 57.3 32 42.7

Menstrual experiencea < 0.001

Negative 287 255 88.2 32 32.1

Positive 102 34 11.8 68 68.0

aBased on mean scores on the Menstrual Experience and Behavior Questionnaire [1]. 
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Table 3 Multiple logistic regression analysis of predictive factors of dysmenorrhoea among adolescent women in Sidon city, 
Lebanon n = 389

Variable β P-value OR 95% CI
Age 13–15 vs 16–19 years 0.778 0.08 2.18 0.91–5.21

Duration of menses ≥ 7 vs ≤ 6 days 1.422 0.003 4.15 1.61–10.7

Length of cycle ≥ 29 vs ≤ 28 days 1.131 0.013 3.10 1.27–7.54

Menstrual experience negative vs positive 2.302 < 0.001 9.99 4.29–23.3

Model fit = 82.8%, –2 log likelihood = 147.29, χ² = 54.691, P < 0.001. 
OR = odds ratio; CI = confidence interval.

in which they are treated. Other studies 
have recommended that young women 
consult a specialist for pain relief and for 
managing dysmenorrhoeal symptoms 
[27].

This study provided some impor-
tant indications of factors associated 
with dysmenorrhoea. We showed that 
the risk of dysmenorrhoea was signifi-
cantly higher in girls in the early years 
of menarche, with prolonged cycles 
and heavy menstrual flow, as found in 
a study in Egypt [5], and in participants 
with negative menstrual experience 
scores, as shown also in Nigeria [26]. 
Furthermore, mood changes and 
school absenteeism were more com-
mon in those suffering from dysmenor-
rhoea.

The findings of the present study, 
derived from a small sample recruited 
in a local population within a particular 
cultural context, need to be substanti-
ated with further studies using a large 
sample size drawn from different re-
gions of Lebanon. Future researches 
should combine quantitative and 

qualitative methods, within longitudi-
nal experimental designs, in order to 
explore changes in the perimenarcheal 
phase, and the effects of educational 
programmes on dysmenorrhoea man-
agement.

Nevertheless, this study provided 
useful information about menstrual 
health care issues among Lebanese 
schoolgirls and warrants more atten-
tion in the public health agenda, thus 
helping health professionals to plan 
and develop strategies for improving 
reproductive health among adoles-
cents.

Conclusions

Menstrual pain and other adverse 
symptoms were common in our 
sample of Lebanese teenagers. Health 
professionals are invited to initiate ap-
propriate steps to raise awareness in 
the community and to update school 
curricula by educating schoolgirls 
regarding this important health issue. 

A high proportion of girls were absent 
from school and very few schoolgirls 
had sought medical help for dysmen-
orrhoea. Girls indicating moderate 
to severe pain in association with a 
high number of menstrual symptoms, 
school absence and interference with 
life activities should be effectively 
managed, or referred for further in-
vestigation, to minimize menstrual 
morbidity.
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Lessons learnt from malaria epidemics in the Islamic 
Republic of Iran
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ABSTRACT The Islamic Republic of Iran is in the pre-elimination phase of malaria control, but malaria epidemics are 
still a concern in the south of the country. This retrospective study presents the epidemiological characteristics and 
predisposing factors of 60 of the malaria epidemics reported in Sistan va Baluchestan province during 2005–09. 
A zero-truncated negative binomial model was used to investigate the relation between predictor variables and 
the total number of malaria cases. Malaria epidemics occurred mainly in the southern part of the province, mostly 
between July and October, peaking in August. Most malaria epidemics were small-scale (68.3% were < 100 cases) 
and short (51.7% lasted < 1 month). Plasmodium falciparum was present in 46.7% of the epidemics. An increase in the 
rainfall rate as well as population movements were the most significant predisposing factors. The results may help 
inform an epidemic investigation and reporting system as the country approaches the malaria elimination phase.
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الدروس املستفادة من أوبئة املالريا يف مجهورية إيران اإلسالمية
أفشني استوار، أمحد رئييس، عيل أكرب حقدوست، منصور رنجرب، عباس رحيمي، خداداد شيخ زاده، رضا جمدزاده

القلق يف جنوب  السابقة للتخلص من املالريا ومكافحتها، ولكن أوبئة املالريا التزال تثري  إيران اإلسالمية يف املرحلة  اخلالصـة: التزال مجهورية 
البالد. وتستعرض هذه الدراسة االستعادية اخلصائص الوبائية والعوامل املؤهبة يف سّتني من األوبئة التي تم اإلبالغ عنها للمالريا يف سيستان يف 
ْفري للتحري عن العالقة بني املتغريات املتوقعة  والية بلوخستان خالل الفرتة 2005-2009. وقد استخدم الباحثون نموذجًا ثنائيًا سلبي الَقْطع الصِّ
وبني العدد اإلمجايل حلاالت املالريا. فوجدوا أن حاالت املالريا قد حدثت عىل نحٍو رئييس يف القسم اجلنويب من الوالية، وحدث معظمها بني متوز/
تها يف آب/أغسطس. وقد كان معظم أوبئة املالريا عىل نطاق ضيق )فكان 68.3% منها أقل من مئة حالة(،  يوليو وترشين األول/أكتوبر، وبلغت قمَّ
أكثر  األوبئة. وكانت  46.7% من  املنجلية موجودة يف  املتصورة  تقل عن شهر واحد(. وكانت  فرتة  يدوم  منها   %51.7 )فكان  وكانت فرتهتا قصرية 
العوامل التي ُيْعَتدُّ هبا هي زيادة معدل سقوط األمطار وحتركات السكان. وقد تساعد هذه النتائج عىل االستنارة يف االستقصاءات الوبائية ويف نظام 

اإلبالغ، والسيَّام وأن إيران تقرتب من مرحلة التخلص من املالريا.

Enseignements tirés des épidémies de paludisme en République islamique d'Iran

RÉSUMÉ La République islamique d'Iran se situe dans la phase de pré-élimination du paludisme, toutefois 
les épidémies restent une préoccupation dans le sud du pays. La présente étude rétrospective livre les 
caractéristiques épidémiologiques de 60 épidémies de paludisme notifiées entre 2005 et 2009 dans la province 
du Sistan-Baloutchistan et leurs facteurs prédisposants. Un modèle négatif binomial tronqué en zéro a été utilisé 
pour étudier la relation entre les variables prédictives et le nombre total de cas. Les épidémies de paludisme ont 
éclaté principalement dans le sud de la province, surtout entre juillet et octobre, avec un pic en août. La plupart 
des épidémies étaient de faible envergure (68,3 % portaient sur moins de 100 cas) et de courte durée (51,7 % 
ont duré moins d'un mois). Plasmodium falciparum était présent dans 46,7 % des épidémies. Une augmentation 
de la pluviométrie et les mouvements de population étaient les facteurs prédisposants les plus importants. Les 
résultats peuvent être utiles pour alimenter une enquête épidémique et un système de notification alors que le 
pays se rapproche de la phase d'élimination du paludisme.
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Introduction

The Islamic Republic of Iran is in the pre-
elimination phase of malaria control, in 
which elimination and prevention of 
its reintroduction are the main objec-
tives [1]. Successful implementation of 
malaria control measures has resulted 
in a major decline in malaria incidence 
in the country in the last decade [2]. 
After considering the positive results of 
a feasibility study of malaria elimination 
strategies in line with World Health 
Organization advice, and after receiving 
the approval of the Iranian Ministry 
of Health and Medical Education, the 
Malaria Control Department planned 
to eliminate malaria from the country 
within a few years. This programme, 
begun in 21010, aimed to eliminate 
local transmission of Plasmodium fal-
ciparum by 2014 and local transmis-
sion of malaria in general by 2025. 
Among the main strategies to achieve 
these goals are the implementation 
of a comprehensive system to predict 
upcoming malaria epidemics based on 
predisposing factors and the provision 
of the required capacity for preventing 
the disease and planning an effective 
response to epidemics [3].

A malaria epidemic is defined as an 
unexpected increase in the number of 
malaria cases at a particular time and 
place [4]. Such epidemics are consid-
ered as health emergencies, placing a 
heavy burden on the health status of 
the affected population [5,6], mainly 
because they often occur without 
warning [7]. Low-endemic areas are 
more prone to malaria epidemics as the 
transmission rate is low and there are 
long inter-epidemic periods [6]. Previ-
ous studies in the Islamic Republic of 
Iran have described the overall malaria 
situation [8,9], investigated the relation-
ship between meteorological variables 
and malaria incidence, assessed the 
feasibility of malaria early warning 
systems [10], and designed a spatial 
model of malaria incidence [11]. These 
researches, however, have studied the 

overall incidence of malaria rather than 
its epidemics. Therefore, many issues 
concerning malaria epidemics in the 
country remain unsolved. These include 
the lack of an ongoing, comprehensive 
epidemic reporting system about where 
and when such epidemics occur and the 
number of people affected, and a lack 
of knowledge about the predisposing 
factors for epidemics.

Sistan va Baluchestan province, 
which reports about 60% of all the 
country’s malaria cases, is the main 
area for local malaria transmission in 
the Islamic Republic of Iran [9]. This 
province borders Pakistan and Af-
ghanistan, where there is considerable 
cross-border population movement. 
Annually, a number of malaria epidem-
ics occur within the province. The main 
purpose of this study was to describe 
the epidemiological characteristics 
and predisposing factors of the malaria 
epidemics reported from this province 
over a 5-year period.

Methods

Data were collected for a 5-year period 
(2005–09) in Sistan and Baluchestan 
province, during which 60 epidemics 
were recorded. To increase the sensitivity 
of the definition of epidemic, we consid-
ered an epidemic to be any sharp rise of 
malaria cases in a focus which was greater 
than the expectations of local health staff 
for that specific time and place.

For each epidemic which was re-
corded and reported we asked local 
health staff to complete a form to re-
cord the time, location and duration of 
the epidemic, total number of malaria 
cases, number of P. falciparum and P. 
vivax cases and the transmission type 
(local transmission or imported). An 
imported case is a case who has a his-
tory of travelling to an infected area 
(outside or inside the country) other 
than the area of investigation within 2 
weeks before the diagnosis. Staff were 
also asked to review their records on 

reported epidemics for the presence of 
certain predisposing factors, including: 
population movements, drought, social 
conflicts, environmental manipulations, 
agricultural interventions, abnormal or 
unexpected rainfall, appropriate humid-
ity and temperature and/or abnormal 
wind. These were based on the records 
of epidemic investigation reports avail-
able in the local health system.

Considering the overdispersion of 
the data (i.e. the variance was greater 
than the mean) and this fact that epi-
demics with no cases are meaningless, 
a zero-truncated negative binomial 
model was used to analyse the associa-
tion between the predisposing factors 
and total malaria cases as an index for 
determining the intensity of malaria epi-
demics. The incidence rate ratio (IRR) 
is the ratio of the number of cases in 
those epidemics which have a certain 
factor over those which do not, adjusted 
for other factors. Variable entered in the 
model and therefore adjusted for were: 
population movements, drought, social 
conflicts, environmental manipulations, 
agricultural interventions, abnormal or 
unexpected rainfall, appropriate humid-
ity and temperature and/or abnormal 
wind. Sensitivity of the variables was 
calculated in order to estimate the pre-
dictability of each predisposing factor to 
accurately predict the incidence of the 
malaria epidemic.

Results

The monthly distribution of the ma-
laria epidemics is shown in Figure 1. 
No epidemics were reported between 
December and March. The majority of 
epidemics occurred between July and 
October, peaking in August. A small rise 
was reported in May. There was also 
another peak in October, after a sharp 
drop in September. 

The geographical distribution of the 
epidemics in different districts is shown 
in Figure 2. Malaria epidemics mostly 
occurred in the southern part of the 
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province in Chahbahar, Nikshahr and 
Sarbaz districts.

Table 1 shows the total number 
of affected cases and the duration of 
the epidemics. Most malaria epidem-
ics were small-scale outbreaks [41/60 

(68.3%) involved < 100 cases] and of 
short duration [31/60 (51.7%) lasted 
< 1 month]. 

In just over half of epidemics 
(32/60), P. vivax was the only para-
site, while P. falciparum, alone or in 

association with P. vivax, was reported 
in 28/60 (46.7%) of the studied malaria 
epidemics (Table 2). Locally transmit-
ted cases were seen in nearly all the epi-
demics (59/60). Pearson chi-squared 
test revealed a significant association 
between the presence of imported cases 
and P. falciparum as the underlying cause 
in these epidemics (P < 0.02).

The frequency of the 12 investigated 
predisposing variables in the epidemics 
is shown in Table 3. Population move-
ment was the most frequent factor 
among the studied vulnerability factors, 
recorded in 42/60 (70.0%) of epidem-
ics. Meteorological variables such as ab-
normal or unexpected rainfall (in 60.0% 
of epidemics), appropriate temperature 
(76.7%) and appropriate humidity 
(71.7%),also frequently accompanied 
malaria epidemics.

The number of malaria cases in 
epidemics where the variables were 
present and not present are also shown 
in Table 2 and the final columns of the 
table show the result of zero-truncated 
negative binomial model for determin-
ing the association between predictor 
variables and the total number of ma-
laria cases in the epidemics. Rainfall 
was positively associated with the size 
of epidemic (adjusted IRR 3.64; 95% 
CI: 1.64–9.06), while the population 
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Figure 1 Monthly distribution of the 60 malaria epidemics in Sistan va Baluchestan province, 2005–09 

Figure 2 Geographical distribution of the 60 malaria epidemics in Sistan va 
Baluchestan province, 2005–09 (symbols are proportional to size of epidemics as 
total malaria cases in each epidemic)
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movement negatively affected the size 
of epidemic (adjusted IRR 0.42; 95% 
CI: 0.18–0.98).

Table 1 also shows the sensitivity of 
the 4 main predictors of malaria epidem-
ics, based on their size and duration. The 
sensitivity of population movements 
as a predictor decreased from 81.3% in 
epidemics with < 10 cases to 57.9% with 
> 100 cases. The sensitivity of rainfall as 
a predictor rose from 31.3% to 89.5% 
respectively (Table 1). The sensitivity of 
humidity and temperature were similarly 
high for small and large epidemics. There 
was no pattern in the data indicating an 
association between duration of epidem-
ics and the sensitivity of predisposing 
factors to predict malaria epidemics. 

Discussion

Our results revealed that malaria epi-
demics in Sistan va Baluchestan were 

characterized by mainly small and short 
outbreaks with a temporal and spatial pat-
tern. In addition, rainfall, temperature, 
humidity and population movements 
were the most frequent predisposing 
factors contributing to such epidemics. 
Rainfall was positively associated with 
the size of epidemics, while population 
movements were negatively associated 
with epidemic size.

Our study suffered from certain 
limitations. First, it only assessed ma-
laria epidemics that had been detected 
and reported by the health system. It 
is therefore possible that smaller out-
breaks were overlooked. Secondly, epi-
demics were defined simply as a higher 
than expected incidence of reported 
malaria cases, and so the exact criteria 
used to report an epidemic was not de-
fined. Finally, we only investigated distal 
determinants of malaria epidemics such 
as social and meteorological factors 
rather than proximal predictors such 

as vector populations and man–vector 
exposure.

In our study, malaria epidemics 
mostly occurred between July and Oc-
tober, peaking in August. Another peak 
was also reported in May; this peak, 
however, was not as high as the other 
one. Salehi et al. reported the same pat-
tern for malaria in the same province 
during 2005–08 [9]. No epidemic, 
though, was reported between Decem-
ber and March. This might be due to 
the limiting influence of temperature in 
this period, which is usually lower than 
the minimum temperature required for 
the development of sporozoites. There 
was also another peak in October, after 
a sharp drop in September. We cannot 
suggest any meaningful explanation for 
this. It might have occurred by chance 
or as the result of under-reporting of 
malaria epidemics in September.

Most malaria epidemics were small 
outbreaks of < 100 cases and just over 
50% of them resolved in < 1 month. 
The density of epidemics was higher 
in southern districts. Larger epidem-
ics mostly occurred in Chahbahar, 
Nikshahr and Sarbaz districts, which 
tend to have the highest malaria infec-
tion rates [9]. Smaller outbreaks still 
occurred in other places in the province. 
There seemed to be a spatial correlation 
between the incidence of malaria and 
the development of epidemics, as both 

Table 1 Size and duration of the 60 malaria epidemics in Sistan va Baluchestan province, Islamic Republic of Iran, 2005–09 

Variable No. of 
epidemics

% Sensitivity (%)

Population movement Rainfall Temperature Humidity

Size of epidemic (no. of cases)

< 10 16 26.7 81.3 31.3 68.1 75.0

10–49 16 26.7 87.5 43.8 81.3 87.5

50–100 9 15.0 44.4 77.8 77.8 55.6

> 100 19 31.7 57.9 89.5 78.9 68.4

Duration of epidemic (days)

1–30 31 51.7 74.2 51.6 80.6 77.4

31–60 17 28.3 76.5 70.6 64.7 58.8

61–90 8 13.3 37.5 87.5 75.0 75.0

> 90 4 6.7 75.0 25.0 100.0 100.0

Total 60 100.0 70.0 60.0 76.7 73.7

Table 2 Presence of imported cases of malaria and Plasmodium falciparum cases 
in the 60 epidemics in Sistan va Baluchestan province, Islamic Republic of Iran, 
2005–09

Epidemics with P. falciparum cases Epidemics with imported cases

No Yes Total

No 10 22 32

Yes 2 26 28

Total 12 48 60

P < 0.02.
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were higher in the southern parts of the 
province [9,11]. Higher temperatures 
in the south provide a longer period 
for local transmission to occur over the 
year [12]. This may be another reason 
accounting for the higher incidence of 
both epidemics and cases in the south-
ern areas.

While the sensitivity of population 
movements as a predictor decreased in 
larger epidemics, the impact of rainfall 
as a predictor became higher as the size 
of the epidemics increased. This asso-
ciation was also confirmed when using 
the zero-truncated negative binomial 
model, indicating that the epidemics 
were unlikely to progress beyond a 
small outbreak if the environmental 
condition for transmission was not ap-
propriate, even after the introduction 
of a new parasite through population 
movement. On the other hand, rainfall 
provides a favourable environment for 
epidemics to expand and affect more 
of the population. The sensitivity of hu-
midity and temperature for either small 
or large epidemics was equally high, 
although these 2 factors have a limit-
ing effect on malaria transmission. The 
epidemics, therefore, would not occur 
in their absence [13].

P. falciparum was reported in almost 
half of the studied epidemics. This prev-
alence was considerably higher than 

that found by Raeisi et al., who reported 
that 90% of malaria cases found in Is-
lamic Republic of Iran between 2002 
and 2007 were caused by P. vivax [8]. 
Similarly, Salehi et al. reported the prev-
alence of P. vivax to be as high as 81% in 
Sistan va Baluchestan province between 
2005 and 2008 [9]. P. falciparum malaria 
has a more severe natural course and 
has the potential to cause more deaths. 
On the other hand, P. vivax was found 
in almost every epidemic. It is accom-
panied by latent infection and relapse; 
therefore, incomplete treatment of the 
cases might activate previously inactive 
malaria foci and contribute to a new 
epidemic.

All except one of the epidemics in-
vestigated included indigenous cases. 
While the number of imported cases 
has reduced recently, about 20% of 
malaria cases found in Sistan va Bal-
uchestan province are still classified as 
imported, mainly from Pakistan and 
Afghanistan [9]. Given that the envi-
ronmental conditions are favourable 
for local transmission, introducing new 
cases would establish the transmission 
cycle, leading to an epidemic. However, 
the extent to which imported cases are 
responsible for flare-ups of epidemics 
is not exactly clear. Furthermore, as 
shown in Figure 1, the major epidem-
ics occurred in districts adjacent to 

Pakistan. As the malaria control pro-
gramme was conducted in all regions 
of the province, it can be concluded 
that the source of some of the epidem-
ics was in Pakistan.

Higher rainfall as well as higher 
temperatures and humidity were the 
main meteorological variables ac-
companying malaria epidemics in the 
present study. Population movement 
was seen in the majority of epidemics 
as well. While these findings were ap-
proved by many studies [12,14–19], 
the mechanisms by which these vari-
ables make the region susceptible to 
epidemics are not yet fully understood 
[20,21]. Salehi et al. reported a nega-
tive correlation between rainfall and 
the incidence of malaria in Sistan va 
Baluchestan province [11]. Although 
the annual rainfall decreases from 
north to south in the province, the 
presence of other factors such as be-
ing in the neighbourhood of Pakistan, 
cross-border movements and lower 
socioeconomic status are probable 
factors making the southern part of 
the province more susceptible to both 
higher malaria incidence and epi-
demics. Nevertheless, the correlation 
between the annual rainfall rate and 
malaria incidence should be differenti-
ated from the sensitivity of rainfall in 
causing such epidemics.

Table 3 Frequency of predisposing variables and results of zero-truncated negative binomial model of association of 
variables and intensity of epidemics (n = 60 epidemics)

Variable Variable present Variable absent Adjusted IRR (95% CI)

No. of 
epidemics

Mean no. of 
malaria cases

No. of 
epidemics

Mean no. of 
malaria cases

Control measure failure 5 86.8 55 96.7 0.35 (0.07–1.82)

Population movement 42 66.4 18 164.5 0.42 (0.18–0.98)

Natural disaster 4 173.5 56 90.3 3.46 (0.37–32.7)

Drought 4 116.8 56 94.3 0.24 (0.03–1.90)

Environmental manipulation 4 91.8 56 96.1 1.11 (0.18–6.74)

Agricultural manipulation 2 188.0 58 92.7 3.68 (0.47–28.7)

Rainfall 36 139.6 24 30.1 3.64 (1.64–9.06)

Temperature 46 101.0 14 78.8 1.31 (0.28–6.12)

Humidity 44 93.2 16 103.0 0.34 (0.08–1.36)

Wind 11 88.4 49 97.5 1.94 (0.70–5.35)

IRR = incidence rate ratio; CI = confidence interval.
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In conclusion, as the malaria epi-
demics were mainly small-scale, short 
outbreaks, the health system can re-
spond to them if well prepared. On 
the other hand, considering the fact 
that the malaria control programme 
in the Islamic Republic of Iran is ap-
proaching its elimination phase, even 
short and small outbreaks occurring 
in scattered foci can create major ob-
stacles to achieving the final targets of 
the programme. The high sensitivity 
of certain meteorological and vulner-
ability factors shows that developing a 

malaria early warning system based on 
these indices plays an important role in 
eliminating malaria from south-east Is-
lamic Republic of Iran. An epidemic re-
porting and investigation system might 
provide the information required for 
developing and modifying the system 
after it is launched. However, further 
research is necessary to study the rela-
tionship between climatic and socio-
economic factors and the development 
of malaria epidemics and to determine 
the lead time for each variable before 
the epidemics occur.
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Test de Mantoux : quel seuil ? Pour quel but ?
I. Nayme,1 M. Soualhi,2 I. Idahmed,1 A. Jniene,1.R. Zahraoui 2 et G. Iraqui 2

RÉSUMÉ L’intradermo-réaction à la tuberculine (IDR) est un test diagnostique largement utilisé, mais son 
interprétation dépend du seuil de positivité à considérer. Cette étude a déterminé une valeur seuil de positivité 
de l’IDR permettant le dépistage de la tuberculose-infection et l’orientation du diagnostic de tuberculose-
maladie. Nous avons mené une étude prospective sur 2 ans portant sur des intradermo-réactions réalisées 
chez 174 patients porteurs de tuberculose confirmée et 205 témoins sains colligés à l’hôpital Moulay Youssef 
de Rabat (Maroc). La lecture du test est faite 72h après sa réalisation et le diamètre de l’induration est mesuré. 
Une deuxième lecture au 5e et au 7e jour a été faite chez les sujets de plus de 65 ans lorsque le test était négatif. 
En utilisant la courbe Receiver Operating Characteristic (ROC), nous avons déterminé deux seuils de positivité 
de l’IDR : l’un de 9 mm avec une sensibilité de 68 % et une spécificité de 78 %, et l’autre de 13 mm avec une 
sensibilité de 54 % et une spécificité de 90 %. Ainsi un seuil de positivité de 9 mm est suffisant pour un diagnostic 
de tuberculose-infection, mais le diagnostic de tuberculose-maladie nécessite une valeur de 13 mm.

1Service de Pneumologie, Hôpital Moulay Youssef, CHU Ibn Sina, Rabat (Maroc) (Correspondance à adresser I. Nayme: imanenayme@yahoo.fr).
2Faculté de Médecine de Rabat, Université Mohamed V - Souissi, Rabat (Maroc).
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 اختبار التوبركولني: ما هي عتبة االختبار؟ وما هو الغرض منها؟
إيامن النعيم، منى صواحلي، اهلام ادامحد، أسامء اجلنني، رشيدة الزهراوي، الغايل العراقي

اخلالصـة: يشيع استخدام اختبار التوبركولني اجللدي عىل نطاق واسع، إال أن تفسري نتائجه يعتمد عىل عتبة اإلجيابية املستخدمة. وحتدد هذه الدراسة 
قيمة العتبة لإلجيابية يف اختبار التوبركولني اجللدي عند حتري العدوى السلية، وقد يتم التشخيص املبارش ملرض السل. وقد أجرى الباحثون دراسة 
الذين يراجعون مستشفى موالي يوسف يف  الشواهد األصحاء  205 من  املؤّكد، إىل جانب  بالسل  174 مريضًا  استقبالية عىل مدى عامني شملت 
72 ساعة، ثم أعادوا  الرباط، يف املغرب، وأجرى الباحثون للمسامهني يف الدراسة اختبار التوبركلني اجللدي، وقاسوا قطر االرتشاح اجللدي بعد 
القراءة بعد 5 أيام، ثم بعد 7 أيام لدى املرىض الذين تتجاوز أعامرهم 65 عامًا يف احلاالت التي كان االختبار فيها سلبيًا. واستخدموا منحنى 
اخلصائص العاملة للمتلقني ROC لتعيني عتبتني إلجيابية اختبار التوبركلني اجللدي، إحداها 9 مم، وكانت تتمتع بحساسية مقدارها %68 
9 مم كافية  العتبة  90%. واتضح للباحثني أن  54% ونوعية مقدارها  13 مم وكانت تتمتع بحساسية مقدارها  78%؛ والثانية  ونوعية مقدارها 

لتشخيص العدوى السلِّية، ولكن تشخيص مرض السل يستلزم العتبة 13 مم.

Mantoux test: what threshold? For what purpose?

ABSTRACT The tuberculin skin test (TST) is a widely used diagnostic test, but its interpretation depends on the 
cut-off used for positivity. This study determined the threshold value of positivity of TST when screening for 
tuberculosis infection and when directly diagnosing tuberculosis disease. We conducted a prospective study 
over 2 years among 174 patients with confirmed tuberculosis and 205 healthy controls recruited at Moulay 
Youssef Hospital, Rabat, Morocco. Participants underwent the TST and the diameter of induration was measured 
after 72 hours. A second reading was made after 5 and 7 days in patients > 65 years when the test was negative. 
Using the ROC curve we determined 2 thresholds of positivity for TST: 9 mm had a 68% sensitivity and 78% 
specificity, and 13 mm a 54% sensitivity and 90% specificity. Thus 9 mm is sufficient to diagnose tuberculosis 
infection, but 13 mm is needed to diagnose tuberculosis disease.
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Introduction

L’intradermo-réaction à la tuberculine 
(IDR) explore la réaction cutanée d’un 
organisme au bacille tuberculeux ; elle 
constitue un excellent examen dans les 
pays en développement en raison de 
son faible coût et de sa disponibilité, 
mais les résultats de celui-ci doivent 
être interprétés selon le contexte 
épidémiologique de chaque pays 
pour en assurer le meilleur rendement 
diagnostique [1,2].

Le but de notre étude est de 
déterminer  une valeur  seui l  de 
positivité de l’intradermo-réaction à la 
tuberculine adaptée à notre contexte 
épidémiologique, à partir de laquelle la 
probabilité d’une tuberculose-infection 
ou d’une tuberculose-maladie est forte.

Méthodes

C’est une étude prospective étalée 
sur 2 ans, portant sur des intradermo-
réactions réalisées chez 174 patients 
porteurs de tuberculose confirmée et 
205 témoins sains colligés à l’hôpital 
Moulay Youssef du Centre hospitalier 
universitaire (CHU) Ibn Sina de Rabat 
(Maroc).

Critères d’inclusion

•	 Patients ayant une tuberculose 
confirmée, soit :

•	 les TPM + (tuberculose pulmonaire 
à  m i c r o s c o p i e  p o s i t i v e )  :  l e 
d i a g n o s t i c  e s t  r e t e n u  s u r  l a 
positivité de deux BK direct sur les 
expectorations [positivité pour les 
BK (bacille de Koch) de deux frottis 
d’expectorations] à l’examen direct, 
ou d’un seul BK positif [d’un seul 
frottis d’expectoration positif pour les 
BK] avec des images radiologiques 
évocatrices du diagnostic ;

•	 les pleurésies : le diagnostic est 
histologique par la présence de 
g r a n u l o m e  é p i t h é l i o - g i g a n t o 
cellulaire avec nécrose caséeuse.

•	 Concernant les témoins, notre 
échantillon était composé :

•	 des étudiants de médecine en 4e année 
effectuant un stage de pneumologie : 
le test tuberculinique a été réalisé 
pendant la première semaine de leur 
stage en pneumologie pour que les 
résultats ne soient pas biaisés par un 
éventuel contage tuberculeux, et pour 
avoir un profil de contage comparable 
à celui de la population générale ;

•	 des accompagnants des patients 
c o n s u l t a n t  a u x  u r g e n c e s  d e 
pneumologie de l’hôpital Moulay 
Youssef (patients tuberculeux exclus).
L’ensemble de ces témoins ne 

présentaient aucun signe respiratoire ou 
extra-respiratoire pouvant être d’origine 
tuberculeuse.

Critères d’exclusion

•	 Les patients déjà traités pour une 
tuberculose pulmonaire ou extra-
pulmonaire ;

•	 Les patients et les témoins porteurs 
d’un état pathologique pouvant 
entraîner une anergie tuberculinique, 
en particulier les viroses aiguës, les 
patients sous immunosuppresseurs 
ou cort icoïdes  au long cours 
et les pathologies anergisantes 
( l y m p h o m e s ,  p a t h o l o g i e s 
néoplasiques, etc.) ;

•	 Absence de cicatrice vaccinale chez le 
groupe témoin.

Conduite de l’étude
Consentement
Avant la réalisation du test aussi bien 
chez les patients que chez les témoins, 
nous avons expliqué le but de ce 
travail, et un accord verbal préalable de 
participation a été obtenu.

Produit utilisé
Nous avons utilisé une tuberculine 
purifiée PPD-Mérieux, 10 UI. Chaque 
flacon contenant 10 doses, un flacon 
permettait ainsi de réaliser le test chez 
10 patients à la fois. Le cas échéant, 
la tuberculine est conservée pendant 

4 heures à une température de 4 °C ; 
après, elle n’est plus utilisée.

Réalisation du test
Nous avons suivi les étapes suivantes :

•	 prélèvement de 0,1mL de tuberculine 
sur une seringue à insuline ;

•	 désinfection à la Bétadine ou à l’alcool 
de la face antérieure de l’avant-bras 
(peau saine) ;

•	 injection de la tuberculine en 
intradermique - ceci est vérifié  par 
la constitution d’une papule lors de 
l’injection et également le caractère 
exsangue après le retrait de la seringue.

Lecture du test
Le test est lu 72h après sa réalisation. 
Nous avons mesuré le diamètre 
transversal de l’induration ;  les résultats 
étaient exprimés en millimètres. Une 
deuxième lecture au 5e et au 7e jour a été 
réalisée chez les sujets âgés de plus de 65 
ans quand le test était négatif.

Étude biostatistique
L’ensemble des données recueillies a été 
analysé par SPSS10.

Les valeurs quantitatives sont 
exprimées en moyenne et écart type (ET) 
quand la distribution est symétrique, et 
par la médiane et quartile quand elle ne 
l'est pas. Les valeurs quantitatives ont 
été comparées par le test de Student, 
les valeurs qualitatives par le test χ2. Un 
résultat est statistiquement significatif 
quand p < 0,05.

Pour déterminer une valeur seuil de 
positivité, nous avons utilisé la courbe 
ROC (Receiver Operating Characteristic) 
à partir de laquelle nous avons déterminé 
la valeur prédictive positive et la valeur 
prédictive négative du test.

Résultats

Notre étude a concerné 174 patients 
porteurs de tuberculose confirmée 
et 205 témoins sains. Dans le groupe 
des tuberculeux, 85 patients (49 %) 
avaient une tuberculose pulmonaire 
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à microscopie positive et 89 patients 
( 5 1  % )  a v a i e n t  u n e  p l e u r é s i e 
tuberculeuse.

La moyenne d’âge de notre 
population était de 37 ans (ET 17) avec 
des extrêmes allant de 16 à 88 ans chez 
les patients et de 18 à 78 ans chez les 
témoins. Le sex ratio était de 1,35 chez 
les patients et de 0,79 chez les témoins. 
Le tableau 1 résume les caractéristiques 
de notre population.

Dans le  group e  de s  pat ie nts 
tuberculeux, il y avait 45 diabétiques 
(26 %), parmi lesquels 40 diabétiques 
de type 2 et cinq de type 1. Le groupe 
des témoins comprenait 11 diabétiques 
(5 %), tous de type 2. Il n’y avait pas 
d’autres tares associées dans le groupe des 
tuberculeux comme celui des témoins.

Le diamètre de l’IDR varie entre 
0 et 30 mm, avec une moyenne de 
12,6 (ET 6) mm. Chez les patients 
porteurs de tuberculose pulmonaire 
à microscopie positive (TPM+), il est 
de 14 (ET 6) mm et chez les pleurésies 
de 11(ET 7) mm. Dans la population 
témoin, le diamètre de l’IDR varie 
entre 0 et 20 mm avec une médiane 
de 5 (0,9) mm. Le tableau 2 résume 
le diamètre moyen de l’IDR chez les 
témoins et les patients.

Ainsi dans le groupe des tuberculeux, 
l’IDR est supérieure à 10 mm chez 78 % 
des TPM+ et chez 52 % des pleurésies.
Chez les témoins, elle est inférieure à 
10 mm chez 81 % des patients.

En s’aidant de la courbe ROC, nous 
avons calculé la valeur seuil de positivité 
de l’IDR (Figure 1). 

Pour 9 mm de diamètre de l’IDR, 
la sensibilité du test est de 68 %, sa 
spécificité de 78 %, sa valeur prédictive 
positive de 73 % et sa valeur prédictive 
négative de 74 %. Pour 13 mm de 
diamètre de l’IDR, la sensibilité du test 
est de 54 %, sa spécificité de 90 %, sa 
valeur prédictive positive de 81 % et sa 
valeur prédictive négative de 70 %.

Discussion

L’interprétation de l’IDR dépend de la 
prévalence de la maladie dans la région 
ou le pays considéré [3]. Notre étude 
a permis de retenir deux valeurs seuil 
de positivité de l’IDR en fonction du 
contexte clinique ; ces valeurs peuvent 
à notre avis être adoptées par les pays 
ayant le même profil épidémiologique 
de tuberculose que le Maroc. L’ATS 
(American Thoracic Society) considère 
comme positif un diamètre de l’IDR 
supérieur à 10 mm chez les immigrants 
de pays à forte endémie [2]. En 

France, une IDR est dite positive si elle 
est supérieure ou égale à 6 mm chez 
un sujet non vacciné en sachant que 
la vaccination par le BCG (Bacille 
de Calmette et Guérin) n’y est plus 
obligatoire [1]. Le tableau 3 résume 
les éléments d’interprétation de l’IDR 
selon l’ATS et la SPLF.

Dans les zones à forte endémie 
tuberculeuse, la majorité des IDR 
posit ives  sont  le  témoin d 'une 
authentique infection tuberculeuse 
par contact direct avec Mycobacterium 
tuberculosis. Par conséquent, le critère 
de positivité en faveur d'une infection 
tuberculeuse peut être estimé à un 
diamètre supérieur ou égal à 6 mm. Au 
contraire, lorsque la prévalence de la 
tuberculose est relativement faible, le 
risque qu'une IDR positive reflète une 
rencontre avec d'autres mycobactéries 
est plus élevé. Dans ce cas, le risque 
d'identifier à tort des sujets comme 
positifs est d'autant plus faible que le 
diamètre d'induration est plus élevé [3].

Tableau 1 Caractéristiques descriptives des patients et des témoins

Variable Tuberculeux (n = 174) Témoins (n = 205)

Âge (an) 39 (ET 17) 35 (ET 14)

Sexe [Nbre (%)]

Masculin 100 (58) 91 (44)

Féminin 74 (43) 114 (56)

Tabagisme [Nbre (%)] 90 (52) 47 (23)

Notion de contage positive (%) 52 8

Diabète [Nbre (%)] 45 (26) 11 (5)

 Type 1 5 –

 Type 2 40 11

ET : écart type.

Tableau 2 Diamètre moyen de l’IDR chez les tuberculeux (en fonction de la localisation parenchymateuse ou pleurale) et 
chez les témoins

Diamètre IDR (mm) TPM+ (n = 85)
Nbre (%)

Pleurésie (n =  89)
Nbre (%)

Tuberculeux (n = 174)
Nbre (%)

Témoins (n =  205)
Nbre (%)

Moyenne (ET) 14 (6) 11 (7) 12,6 (6) 5 (0,9)

< 5 6 (7) 15 (17) 21 (12) 118 (57)

6 - 9 13 (15) 28 (31) 41 (24) 49 (24)

10 - 14 23 (27) 21 (24) 44 (25) 28 (14)

> 15 43 (51) 25 (28) 68 (39) 10 (5)

IDR : intradermo-réaction à la tuberculine ; TPM+ : tuberculose pulmonaire à microscopie positive ;  ET : écart type.
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L’IDR présente une spécificité 
et une sensibilité variables selon les 
populations testées [4,5]. Dans notre 
étude, la sensibilité du test est de 68 % 
pour une valeur de 9 mm (valeur de 
dépistage) et de 54 % pour 13 mm de 
diamètre (valeur diagnostique) ; elle 
varie dans la littérature entre 78 % et 
95 % [6-8]. Cette faible sensibilité est 
due à la forte endémie tuberculeuse 
dans notre pays.

La spécificité est de 78 % pour 9 
mm de diamètre et de 90 % pour 13 
mm de diamètre ; elle varie dans la 

littérature entre 73 % et 87 % [9,10]. En 
effet, tous nos témoins étaient vaccinés 
par le BCG, ce qui représente la source 
principale de ces réactions faussement 
positives avec des valeurs comprises 
entre 5 et 15 mm [11]. Les infections 
latentes par des mycobactéries non 
tuberculeuses (MNT) sont aussi une 
cause de réaction faussement positive. Il 
a été en effet proposé de réaliser des IDR 
différentielles (dual test) utilisant des 
injections concomitantes de tuberculine 
et de sensitines issues de MNT [12].

La variabilité inter-observateur, 
signalée dans toutes les publications, 
est un autre facteur de variabilité de 
l’IDR [12]. Les techniques de lecture de 
l’induration ont fait l’objet de différentes 
a p p r o c h e s  a fi n  d ’ h o m o g é n é i s e r 
les résultats, mais il en résulte une 
imprécision des résultats et la nécessité 
d ’une formation spécifique des 
opérateurs [13]. Dans notre étude, ce 
facteur a été contourné, tous les résultats 
ont été lus par le même opérateur.

En raison de cette spécificité 
comparable à la littérature avec une 
sensibilité moins élevée, nous proposons 
d’adopter le seuil de 9 mm dans le 
cadre du dépistage de la tuberculose-
infection ; mais un seuil de positivité 
de13 mm sera exigé pour le diagnostic 
de la maladie avec une sensibilité de 
54 % et une spécificité de 90 %.

Conclusion

L’IDR est un examen d’une grande 
utilité mais qui doit être interprété 
de manière très prudente prenant 
en compte le contexte clinique, en 
particulier s’il s’agit d’un dépistage 
de l’infection ou du diagnostic d’une 
tuberculose-maladie. Ainsi le diamètre 
de l’IDR sera interprété différemment : 
9 mm est suffisant pour le diagnostic de 
tuberculose-infection, mais le diagnostic 
de tuberculose-maladie nécessite une 
valeur de 13 mm.
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 Figure 1 Courbe ROC établie par logiciel SPSS (Les segments diagonaux sont 
générés par des liaisons)

Tableau 3 Éléments d’interprétation de l’intradermo-réaction (IDR) selon la SPLF et l’ATS

Notre étude SPLF [1] ATS [2]

IDR supérieure ou égale 9 mm : dépistage de la 
tuberculose-infection

Supérieure ou égale à 6 mm 
(sujet non vacciné) 5 mm chez les sujets à haut risquea

IDR supérieure à 13 mm : argument diagnostique de la 
tuberculose- maladie

Supérieure ou égale à 15 mm 
(sujet vacciné)

10 mm chez les sujets à risque 
moyenb

15 mm pour les personnes sans 
facteur de risque

aSujets à haut risque : HIV, traitements immunosuppresseurs, contact étroit avec un tuberculeux, lésions radiologiques séquellaires. 
bSujets à risque moyen : immigrants d’un pays à  forte incidence de tuberculose, professionnels de santé au contact avec les tuberculeux, prisonniers, patients porteurs 
de silicose, diabétiques, insuffisants rénaux chroniques, leucémie, lymphome, carcinome, gastrectomie, enfants de moins de 4 ans, enfants et adolescents exposés à des 
adultes de haut risque. 
SPLF : Société de Pneumologie de Langue Française ; ATS : American Thoracic Society. 
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Assessment of physicians’ knowledge and awareness 
about the hazards of radiological examinations on 
the health of their patients
A. Hamarsheh 1 and M. Ahmead 2

ABSTRACT Previous studies have shown that physicians tend to underestimate the risks to patients of radiation 
exposure. This study in 2 Palestinian hospitals aimed to assess physicians’ knowledge about the risks associated 
with the use of radiological examinations. A questionnaire answered by 163 physicians revealed many gaps in 
knowledge. Only one-third of physicians had received a radiation protection course during their undergraduate 
study or in the workplace. Few physicians were able to answer correctly many scientific, knowledge-based 
questions. For example, only 6.1% of the respondents were able to identify the ALARA principle and 98.2% did 
not know that there is no safe dose limit according to international recommendations. Physicians’ practices in 
terms of frequency of use of routine X-rays and discussing the risks with patients were also poor. These results 
clearly indicate the need to increase Palestinian physicians’ knowledge and awareness about the potential 
hazards associated with the use of radiological examinations.
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تقييم معارف ووعي األطباء حول خماطر الفحوصات الشعاعية عىل صحة مرضاهم
أمحد محارشة، منى محيد

اخلالصـة: أظهرت دراسات سابقة أن األطباء يميلون لتخفيف تقديراهتم ملخاطر تعرض مرضاهم لإلشعاع. وقد أجرى الباحثان هذه الدراسة يف مستشفيني 
يف فلسطني هبدف تقييم معارف األطباء حول املخاطر التي ترافق الفحوصات الشعاعية، فأعدا استامرة استجاب هلا 163 طبيبًا، وظهر فيها فجوات متعددة 
يف معارفهم؛ إذ تلقى ثلث األطباء فقط دورات تدريبية حول احلامية من اإلشعاع خالل دراساهتم قبل التخرج أو يف مواقع عملهم. واستطاع عدد قليل من 
األطباء تقديم إجابات صحيحة عىل الكثري. من األسئلة العلمية وذات األساس املعريف. فعىل سبيل املثال استطاع 6.1% فقط من األطباء التعرف عىل مبادئ 
احلامية من اإلشعاع ALARA. ومل يعرف 98.2% منهم ما ورد يف ملخصات املجلد 18-8 للرتمجة العربية منه، والتي توضح أنه ال يوجد حدود جلرعة آمنة وفقًا 
للتوصيات الدولية. كام كانت ممارسات األطباء التي تتمثل بتكرار استخدام الفحوصات الشعاعية الروتينية ومناقشة خماطرها مع املرىض سيئة. وتشري هذه 

النتائج بوضوح إىل احلاجة لزيادة املعرفة والوعي لدى األطباء الفلسطينيني حول املخاطر التي ترافق استخدام الفحوصات الشعاعية.

Évaluation des connaissances et de la sensibilisation des médecins sur les dangers des examens radiologiques 
pour la santé de leurs patients

RÉSUMÉ Des études antérieures ont démontré que les médecins avaient tendance à sous-estimer les risques de 
l'exposition radiologique pour leurs patients. La présente étude menée dans deux hôpitaux palestiniens visait à 
évaluer les connaissances des médecins en termes de risques associés à l'utilisation des examens radiologiques. 
Un questionnaire rempli par 163 médecins a révélé de nombreuses lacunes. Seul un tiers des médecins avaient 
suivi une formation sur la protection radiologique au cours de leur premier cycle d'études ou sur leur lieu de 
travail. Les médecins qui étaient capables de répondre correctement aux nombreuses questions scientifiques 
de base étaient peu nombreux. Par exemple, seuls 6,1 % des répondants étaient capables de décrire le principe 
ALARA et 98,2 % ignoraient qu'il n'existait pas de seuil en dessous duquel une dose est sans danger, selon les 
recommandations internationales. Les pratiques des médecins en termes de fréquence d'utilisation des examens 
radiologiques routiniers et de discussion sur les risques avec leurs patients étaient aussi médiocres. Ces résultats 
pointent clairement la nécessité d'augmenter le niveau de connaissances et de sensibilisation des médecins 
palestiniens au sujet des dangers potentiels associés aux examens radiologiques.



EMHJ  •  Vol. 18  No. 8  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

876

Introduction

Nowadays, medical imaging procedures 
involving the use of ionizing radiation 
are used daily in hospitals and clinics, 
making possible more accurate diag-
nosis of diseases and injuries. However, 
the use of ionizing radiation such as X-
rays is also associated with potentially 
harmful biological effects. Specifically, 
high radiation doses tend to kill cells, 
while low doses tend to damage or alter 
the DNA of irradiated cells [1,2]. In 
recent times, many studies have clearly 
documented the harmful effects of 
radiological examinations [3–7]. Bren-
ner estimated that of 600 000 children 
given abdominal and head computed 
tomography (CT) examinations an-
nually in the United States of America 
(USA), 500 might ultimately die from 
cancer attributable to the radiation 
[3]. In the United Kingdom (UK) an 
estimated 250 people die annually as a 
result of cancer secondary to medical ra-
diation exposure [6]. Yet many studies 
indicate that primary care providers are 
unaware of the hazards associated with 
the use of radiation. Physicians who are 
responsible for requesting radiological 
examinations tend to underestimate 
the actual doses involved, have poor 
knowledge about the possible risks to 
the health of populations and do not 
discuss the potential risks of CT scans 
with their patients [8–15].

In the West Bank, 2 universities have 
medical schools that offer a 6-year bac-
calaureate degree in medicine. How-
ever, neither of these offers a radiology 
course for their students during their 
undergraduate studies. This is striking, 
since, after graduation, these physicians 
will be the only health professionals hav-
ing the authority to request radiological 
examinations. In addition, the literature 
reveals a lack of studies in Palestine 
about the hazards of unnecessary use 
of radiological examinations. The aim of 
this study was to assess the knowledge 
and awareness of Palestinian physi-
cians regarding the hazards of utilizing 

radiological examinations with patients 
in their clinical practice.

Methods

Target population and setting
A cross-sectional study design was 
utilized. The participants of the study 
were physicians who were recruited 
from the 2 largest referral hospitals in 
Palestine: Al-Makassed hospital (250 
beds), located on the Mount of Olives 
in Jerusalem and offering both inpatient 
and outpatient services in most medical 
specialties, and Ramalla government 
hospital (150 beds), located in the 
centre of Ramalla city. Both of them are 
fully accredited for postgraduate train-
ing in 6 medical specialties, including 
internal medicine, surgery, paediatrics, 
gynaecology, and orthopaedics, by 
both the Jordanian and the Palestin-
ian Medical Councils. Annually these 
2 hospitals together treat more than 
150 000 people. There were 107 physi-
cians working in Al-Makassed hospital 
and 60 physicians in Ramalla govern-
ment hospital.

Instrument
The measurement tool was a self-re-
ported questionnaire which was devel-
oped from 5 previous published studies 
[9,10,13,16,17]. The questionnaire con-
sisted of 2 sections: section 1 requested 
information about sociodemographic 
variables such as workplace, sex, oc-
cupation, specialty, country of medical 
graduation and years of clinical practice, 
while section 2 consisted of items re-
lated to the physicians’ knowledge of 
radiation hazards. (The questionnaire 
is available on request from the first 
author.)

The validity of the instrument was 
checked by a committee of 9 physicians 
and 4 other experts in medicine and 
radiation, who reviewed the content, the 
clarity and the relevance of the items. 
The questionnaire was written in the 
English language in response to the 

committee’s request, since English is the 
normal language for these physicians in 
their everyday clinical practice.

Data collection and analysis
The administrations of the 2 hospitals 
were approached and gave permission 
for the authors to conduct the study. 
The questionnaires were individually 
hand delivered to the physicians in each 
setting, accompanied by an informa-
tion sheet explaining the purpose of the 
study. This sheet endorsed the right of 
the participants not to participate, and 
that their consent to participate was 
implied by the return of the question-
naire. The data collection was from June 
2008 to November 2009. Most of the 
questionnaires were collected during 
the first days of data collection in both 
hospitals, while physicians who were on 
leave filled in the questionnaires after 
their return to work.

The data was managed and ana-
lysed by using SPSS, version 15. The 
characteristics of the participants were 
obtained through descriptive analysis 
using frequencies and percentages

Results

Background characteristics
Out of the 167 physicians, 163 returned 
the completed questionnaire, thus the 
response rate was high (97.6%). As 
shown in Table 1, the great majority of 
the respondents were males (85.3%). 
Also 43.6% were consultants, 47.9% 
were residents engaged in medical qual-
ification programmes under consultant 
supervision and 8.6% belonged to other 
medical practice categories. The largest 
specialty groups of respondents were 
internal medicine specialists (19.6%) 
and surgeons (18.4%).

Less than half of the respondents 
(43.6%) graduated from medical 
programmes in Arab countries such 
as Palestine, Jordan and Egypt, 19.6% 
graduated from former Soviet Union 
countries, 12.3% from Europe and the 
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United States. The work experience of 
the respondents ranged from < 5 years 
to > 20 years, with more than one-third 
of the participants (35.0%) indicating 
work experience of < 5 years.

The participants were asked if they 
had attended any radiation protection 
courses, either during their medical 
studies or in their workplace. Interest-
ingly, 115 (70.6%) of the respondents 
indicated that they had not attended a 
radiation protection course during their 
studies, and only 50 (30.7%) indicated 
that they had received such a course at 
their workplaces.

Knowledge about radiation 
risks

Among the knowledge questions, as 
shown in Table 2, the participants were 
asked if they knew the ALARA principle 
(As Low As Reasonably Achievable), 
which is considered to embody the 
basic principles of radiation protec-
tion. The majority of the participants 
(93.9%) indicated that they did not 
know this principle. Less than half of 
the respondents (46.0%) were aware 
of any articles published in recent years 
in the main scientific journals concern-
ing radiation hazards associated with 

CT scans, especially among children, 
and only 54.6% knew that the Food 
and Drug Administration (FDA) in 
the USA has listed medical X-rays as a 
known carcinogen.

To further test their level of knowl-
edge, respondents were asked to select 
which type of device delivers a higher 
radiation dose to the patient: single-slice 
helical scanners or multi-slice CT scan-
ners; only 13.5% selected the correct an-
swer, the multi-slice CT scanner. When 
asked about the percentage of total 
ionizing radiation the general public is 
exposed to which comes from “medical 
radiation”, only 8.0% of the respondents 
knew that it constitutes 15%–30% of 
radiation, while the majority of respond-
ents (63.2%) did not know. Further-
more, the respondents were asked about 
the whole-body dose limit for a patient, 
which has been established by radiation 
protection regulations; and only 1.8% 
of the respondents indicated correctly 
that there is in fact no dose limit defined 
for patients, while the majority (81.0%) 
indicated that they did not know. Re-
garding the International Commission 
on Radiological Protection (ICRP) rec-
ommendations defining professional 
responsibility for protecting patients 
from unnecessary radiation doses, one-
third of the respondents (31.9%) knew 
that these recommendations forbid un-
justified exposure to ionizing radiation 
and place responsibility for protecting 
patients from unnecessary radiation 
doses on both the prescriber and the 
practitioner; more than half of respond-
ents (57.7%) did not know the answer.

To assess their knowledge in more 
depth, the respondents were asked to 
rank the radiation sensitivity of each of 
5 bodily organs from 1 (lowest) to 4 
(highest). Table 3 shows that less than 
half of the respondents (44.8%) knew 
that the gonads were the most radiosen-
sitive organ, only 19.6% identified the 
lungs as the second most radiosensitive 
and few of them (5.5%) were able to 
select the stomach as the second most 
radiosensitive organ.

Table 1 Background characteristics of the participating physicians from 2 
Palestinian hospitals (n = 163)

Item No. %

Workplace

Al Makassed hospital 103 63.2

Ramalla government hospital 60 36.8

Sex

Male 139 85.3

Female 24 14.7

Occupation

Consultant 71 43.6

Resident 78 47.9

Other 14 8.6

Specialty

Surgery 30 18.4

Medicine 32 19.6

Paediatrics 22 13.5

Gynaecology 14 8.6

Orthopaedics 14 8.6

Anaesthesia 13 8.0

Emergency 9 5.5

Data missing 29 17.8

Country of medical graduation

European country/United States 20 12.3

Arab country 71 43.6

Former Soviet Union country 32 19.6

Other 8 4.9

Data missing 32 19.6

Years of clinical practice

< 5 57 35.0

5–10 52 31.9

11–20 23 14.1

>20 31 19.0
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Another aspect of the physicians’ 
knowledge examined was their estima-
tion of the effective doses of selected 
radiological examinations, including 

lumbar spine, abdominal CT scan and 
barium enema, expressed in terms of 
units equivalent to a single frontal pos-
terior anterior chest X-ray (Table 4). 

Only 4.3% of the participants knew that 
the radiation dose from 1 lumbar spine 
exam is equal to that from 65 posterior 
anterior chest X-rays; 8.6% knew that 
the radiation dose from 1 abdominal 
CT scan is equal to that from more than 
250 chest X-rays; and 3.1% indicated 
correctly that the radiation dose from 1 
barium enema is likewise equal to that 
from over 250 chest X-rays.

Radiation practices
When the respondents were asked 
how often they requested routine X-
ray examinations and CT scans for the 
diagnosis of their patients, 74.3% indi-
cated that they requested routine X-ray 
examinations sometimes or often and 
58.3% requested CT scans sometimes 
or often, while 40.5% rarely requested 
CT scans (Table 5).

Despite the physicians’ frequent 
requests for these radiological examina-
tions, more than half of them (55.2%) 
reported that they did not outline all 
the attendant risks and benefits of 
X-ray examinations to their patients 
or their families prior to conducting 
these examinations, while 44.8% re-
ported that they did so. Participants 
were asked if the patients and their 
families requested information about 
the radiation doses and risks before 
consenting to undergoing radiological 
examinations. More than one-third of 
the respondents (38.7%) indicated that 
it happened rarely (approximately 1 in 
100 patients).

Participants were asked about their 
intention to reduce their requests for 
various types of radiological examina-
tions, including routine X-ray exams, 
CT scans and fluoroscopy if there were 
a proven increase in lifetime risk of can-
cer associated with these procedures 
(Table 6). The majority of respondents 
(61.4%) indicated that they would do 
so in the case of routine X-ray examina-
tions, whereas 38.6% indicated that they 
would not. A majority (69.9%) reported 
that they would reduce their requests 
for CT scans.

Table 2 Physicians’ knowledge about the risks of radiation (n = 163)

Item No. %

Aware of ALARA principle

Yes 153 93.9

No 10 6.1

Know any published articles on radiation hazards

Yes 75 46.0

No 88 54.0

Know about FDA listing medical X-rays as 
a known carcinogen

Yes 89 54.6

No 74 45.4

Think radiation dose to patient from multi-slice 
CT scanner is:

Higher than single-slice helical scannera 22 13.5

Lower than single-slice helical scanner 36 22.1

Similar to single-slice helical scanner 11 6.7

Don’t know 94 57.7

% of total ionizing radiation the general public is 
exposed to from medical radiation

1–10 21 12.9

15–30a 13 8.0

35–45 11 6.7

60–75 9 5.5

80–95 6 3.7

Don’t know 103 63.2

Recommended patient dose limit for medical 
radiation (msv)

100 5 3.1

50 7 4.2

20 5 3.1

5 6 3.7

0.5 5 3.1

No dose limita 3 1.8

Don’t know 132 81.0

ICRP recommendations for professional responsibility for 
protecting patients

According to the freedom of prescription 2 1.2

Prescriber, not practitioner 5 3.1

Practitioner, not prescriber 10 6.1

Both prescriber and practitionera 52 31.9

Don’t know 94 57.7
aCorrect answer. 
ALARA = As Low As Reasonably Achievable; FDA = Food and Drug Administration; CT = computerized 
tomography; ICRP = International Commission on Radiological Protection. 
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Discussion

In general, the results of the current 
study in Palestine are similar to the find-
ings of previous studies in the literature 
and indicate a similar lack of knowledge 
among physicians regarding the pos-
sible risks of radiological examinations 
[6,11,14,15,18]

This lack of knowledge of radio-
logical issues was certainly evident, with 
only 6.1% of our Palestinian physicians 
able to identify the ALARA principle, 
even though this principle comprises 
the core of radiation protection phi-
losophy [19]. This percentage is in fact 
considerably lower than those found 
from other studies, which ranged from 
15% to 48% [10,13]. Many diagnostic 
ionizing procedures that are performed 
every day can potentially expose both 
patients and the medical staff to high 

levels of radiation, and this may cause 
negative health effects on the human 
body [20]. Our findings showed that 
the great majority of the respondents 
(98.2%) did not know that patients have 
no defined safe dose limit according to 
ICRP guidelines, and this percentage is 
higher than that reported by Quinn et 
al. (70%) [10].

Furthermore, physicians should 
have the ability to compare the radia-
tion doses that are associated with the 
various medical imaging modalities 
and to express the effective doses in 
terms of chest X-ray equivalent units. 
This not only has proven useful in pre-
vious physician-based studies but is 
important in helping patients and their 
families to understand the relative risks 
[6,10,11]. On average, only 5% of the 
participants were able to identify the 
effective dose equivalent compared to 
a chest X-ray of a routine lumbar spine 

X-ray examination, a barium enema and 
an abdominal and pelvic CT scan. The 
literature indicates similar results from 
other studies that on average fewer than 
6% of physicians were able to distin-
guish these relative doses [8,9,16].

Physicians’ knowledge of the pub-
lic’s overall exposure to ionizing radia-
tion is another important aspect of their 
clinical practice. Only 8% of the par-
ticipants knew that medical radiation 
accounts for 15% to 30% of the general 
public’s total exposure to ionizing radia-
tion from all sources, which include ra-
don, gamma rays and cosmic radiation. 
Also, only 9.2% of our respondents were 
able to estimate the increased cancer 
risk from radiation exposure connected 
with an abdominal and pelvic CT scan 
(1:1000). This result is similar to the 6% 
found in another study [13], but incon-
sistent with the 31% reported in Rice’s 
study [9]. This difference could be due 

Table 3 Physicians’ knowledge about the relative sensitivity of body organs to radiation

Estimated sensitivity levela Lungs Bladder Gonads Kidneys Stomach

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

1 15 9.2 6 3.7 73 44.8 4 2.5 10 6.1

2 32 19.6 25 15.3 6 3.7 16 9.8 9 5.5

3 17 10.4 23 14.1 3 1.8 32 19.6 15 9.2

4 18 11.0 28 17.2 9 5.5 27 16.6 35 21.5

Don’t know 75 46.0 73 44.8 72 44.2 77 47.2 81 49.7

Missing data 6 3.7 8 4.9 0 0.0 7 4.3 13 8.0

Total 163 100.0 163 100.0 163 100.0 163 100.0 163 100.0
aParticipants rank the radiation sensitivity of organs from 1 (lowest) to 4 (highest).

Table 4 Physicians’ knowledge of chest X-ray equivalents for each type of radiological examination

No. of chest X-ray equivalents Lumbar spine X-ray Abdominal CT scan Barium enema

No. % No. % No. %

< 1 6 3.7 7 4.3 6 3.7

10 24 14.7 6 3.7 10 6.1

65a 7 4.3 15 9.2 14 8.6

120 0 0.0 7 4.3 9 5.5

250 0 0.0 7 4.3 2 1.2

> 250 2 1.2 14 8.6 5 3.1

Don’t know 124 76.1 107 65.6 117 71.8

Total 163 100.0 163 100.0 163 100.0
aCorrect answer. 
CT = computerized tomography. 
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to the recent focus in the media in the 
USA and other developed countries on 
the risks of over-requesting CT scans, 
as well as to increased concern among 
medical faculties about radiation issues 
[9].

On other hand, a fairly high per-
centage of our participants (46.0%) 
indicated that they had read articles 
published in scientific or professional 
journals or in the general media regard-
ing radiation hazards, such as cancers 
that have been associated with CT 
scans; this result is similar to the 48% 
found by another study [13]. However, 
our respondents’ answers to the spe-
cific scientific questions posed were not 
consistent with this positive finding, as 
discussed previously. Also, considering 
that these 2 hospitals are the largest re-
ferral hospitals in Palestine, and both of-
fer 4-year clinical training programmes 
leading to specialty certification in vari-
ous fields, this percentage is lower than 
expected. It is known that physicians 
at Palestinian hospitals have difficulty 
accessing scientific journals and the re-
lated electronic databases and therefore 
greater access should be offered to these 
physicians in order to increase their 
knowledge and awareness regarding 

the radiation hazards of radiological 
examinations.

The results of the study raise a 
relevant question: If these physicians 
are aware of the known carcinogenic 
effects of radiological examination as 
they reported, why did they not reduce 
their requests for these examinations in 
order to protect their patients, recalling 
that the majority indicated that they 
request such examinations often, i.e. 
more than 75% of the time. This is a 
much higher level than that found in 
similar previous research (32%) [11]. 
These findings would seem to support 
those of the ICRP reports, which indi-
cated that many radiological examina-
tions worldwide are ordered without 
adequate justification [21].

Our results showed that less than 
one-third of the physicians had partici-
pated in a radiation protection course 
during their undergraduate study or 
at their workplace (29.4% and 30.7% 
respectively). This situation suggests 
the need to design and conduct such 
courses or training workshops, both 
within the medical schools and in 
hospital workplaces, taking into con-
sideration the frequent changes in 
the available biological and physical 

Table 5 Physicians’ reported frequency of requests for examinations

Frequency of requests Routine X-ray CT scan

No. % No. %

Never 2 1.2 2 1.2

Rarely (< 25% of the time) 40 24.5 66 40.5

Sometimes (25%–75% of the time) 64 39.3 73 44.8

Often (> 75% of the time) 57 35.0 22 13.5

Total 163 100.0 163 100.0

CT = computerized tomography.

Table 6 Physicians’ attitudes towards reducing their use of different types of examinations 

Will reduce use of 
method

Routine X-ray Fluoroscopy CT scan

No. % No. % No. %

Yes 100 61.3 98 60.1 114 69.9

No 63 38.7 65 39.9 49 30.1

Total 163 100.0 163 100.0 163 100.0

CT = computerized tomography.

information and radiation safety stand-
ards [21].

The limitations of the study include 
the use of a self-reported question-
naire, making it difficult to validate the 
accuracy of the findings since some 
participants may exaggerate their 
knowledge. Also, this study involved 
only the 2 largest referral hospitals in 
Palestine, thus the generalization of 
the findings to other health settings 
may be limited. Further research is re-
quired to assess the level of radiological 
knowledge among medical students 
in their final year of medical studies 
and among other health profession-
als, such as radiological technologists. 
Finally, further qualitative study would 
be helpful in exploring in depth the 
factors contributing to physicians’ lack 
of knowledge, as well as the physicians’ 
actual practices.
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Root causes for late presentation of severe neonatal 
hyperbilirubinaemia in Egypt
I. Iskander,1 R. Gamaleldin 1 and M. Kabbani 2

ABSTRACT This study aimed to understand the reasons for late presentation of cases of severe neonatal 
hyperbilirubinaemia. We administered a questionnaire to parents of 130 infants with severe jaundice admitted 
to Cairo University Children’s Hospital neonatal intensive care unit at age ≥ 6 days over an 18-month period. 
Although 125 infants (96.2%) were delivered in a health care facility, no discharge physical examination was 
performed in 99/125 cases (79.2%). No parent was given instructions about neonatal jaundice and no follow-up 
appointments were scheduled. Parents of 109 infants sought medical advice prior to hospital readmission; most 
babies were assessed clinically, but serum bilirubin was measured in only one-quarter of cases (28/109). Medical 
advice included placing the infant under a neon lamp at home (87/109 cases), advice to supplement breastfeeding 
(75/109) and prescribed medications, including vitamins (15/109). Increasing the availability of inexpensive point-
of-care diagnostic instruments and phototherapy units in health care facilities are urgently needed.
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األسباب اجلذرية للظهور املتأخر حلاالت فرط بلريوبني الدم الوخيم لدى الولدان يف مرص
إيامن فتحي اسكندر، رشا حممد مجال الدين، مي قباين

اخلالصـة: هتدف هذه الدراسة إيل فهم أسباب الظهور املتأخر حلاالت فرط بلريوبني الدم الوخيم لدي الولدان. استخدمت الباحثات استبيانا قدمنه 
آلباء وأمهات 130 طفال أصيبوا بالريقان الوخيم و ٌقبلوا يف وحدة الرعاية املركزة حلديثي الوالدة بمستشفى األطفال بجامعة القاهرة بارتفاع شديد يف 
نسبة بلريوبني الدم عن عمر ستة أيام أو أكثر يف فرتة امتدت 18 شهرا. ووجدت الباحثات أنه عىل الرغم من أن 125 )96.2%( طفال ولد كل منهم يف أحد 
مرافق الرعاية الصحية، إال انه مل جيري أي فحص جسدي عند التخرج لدي 99 منهم )79.2%(، و مل يتلقى أي من الوالدين معلومات ذات صلة  بريقان 
الوليد كام مل يعطوا  أي جدول ملواعيد املتابعة بعد الوالدة. و قد التمس آباء وأمهات 109 أطفال املشورة الطبية قبل إدخال الطفل إىل املستشفى ثانيًة. 
عندئذ تم تقييم معظم األطفال اكلبنيكيا، إال انه مل يتم إجراء قياس نسبة بلريوبني املصل إال يف 25% من احلاالت )28 طفال من اصل 109(. و تضمنت 
املشورة الطبية وضع الطفل حتت مصباح نيون يف املنزل )87 طفال من اصل 109(، استكامل إرضاع الطفل بلبن خارجي مع لبن األم )75 طفال( و وصف 
أدوية مثل الفيتامينات )15 طفال(.و متس الدراسة ا احلاجة العاجلة لزيادة توفري أجهزة تشخيصية رخيصة الثمن لقياس نسبة بلريوبني املصل و وحدات 

للعالج الضوئي يف منافذ تقديم الرعاية الصحية يف مجيع أنحاء البالد.

Causes profondes de la présentation tardive des enfants atteints d'une hyperbilirubinémie néonatale sévère 
en Égypte

RÉSUMÉ La présente étude visait à établir les raisons de la présentation tardive des enfants atteints d'une 
hyperbilirubinémie néonatale sévère. Nous avons administré sur une période de 18 mois, un questionnaire aux 
parents de 130 enfants atteints d'un ictère sévère et admis à l'âge de 6 jours ou plus dans l'unité néonatale des 
soins intensifs du centre hospitalier universitaire pour enfants du Caire. Même si 125 enfants (96,2 %) étaient nés 
dans un établissement de soins, aucun examen médical de sortie n'avait été réalisé dans 99 cas sur 125 (79,2 %). 
Aucun parent n'avait reçu d'instructions concernant l'ictère néonatal et aucune consultation de suivi n'avait 
été programmée. Les parents de 109 enfants avaient consulté un médecin avant la réadmission de leur enfant 
à l'hôpital ; toutefois, si la majorité des enfants avaient bénéficié d'un examen clinique, leur taux de bilirubine 
sérique n'avait été analysé que dans un quart des cas (28 sur 109). Les conseils médicaux prodigués consistaient à 
placer l'enfant sous une lampe au néon à son domicile (87 cas sur 109), à donner des compléments alimentaires 
en plus du lait maternel (75 cas sur 109) et à administrer des médicaments, notamment des vitamines (15 cas sur 
109). Accroître la disponibilité des instruments diagnostiques d'un faible coût au chevet du patient et des unités 
photothérapeutiques dans les établissements de soins représente une urgente nécessité.
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Introduction

Neonatal jaundice is generally consid-
ered a benign self-limiting condition, 
affecting more than 60% of healthy term 
and late preterm infants [1,2]. However, 
severe neonatal hyperbilirubinaemia 
can lead to irreversible brain damage and 
kernicterus [3]. Perhaps due to a greater 
awareness of its risks and the concerted 
efforts from professional societies [4–
6], the reported incidence of hazardous 
hyperbilirubinaemia (bilirubin level > 
510 mmol/L) is very low. Surveys show 
an incidence of 7.1/100 000 in the UK 
and Ireland over a period of 2 years [7] 
with 0.9/100 000 incidence of acute 
bilirubin encephalopathy [8], while in 
the USA the reported incidence of haz-
ardous hyperbilirubinaemia is 1/10 000 
and reported incidence of kernicterus is 
1.5/100 000 [9,10].

A different picture is seen in resource-
limited countries [11]. Acute bilirubin 
encephalopathy remains a common 
clinical finding in Nigeria with an inci-
dence of between 2.5%–3.4% of hospital 
admissions in the neonatal period [12]. 
In Cairo University Children’s Hospital, 
severe neonatal hyperbilirubinaemia 
accounted for 33% of total admission 
diagnoses to the outborn neonatal inten-
sive care unit (NICU) in 2006 [13] with 
about 10 cases of kernicterus occurring 
each year [14]. The interesting finding 
in the previous study was that almost 
half of those infants were admitted after 
the fifth day of life, often with signs of 
acute bilirubin encephalopathy [13]. 
Although the contribution of delayed 
recognition and management of cases 
with severe neonatal hyperbilirubinae-
mia is well known to increase the risk 
of acute bilirubin encephalopathy and 
later kernicterus, no previous study has 
examined the underlying factors that 
lead to late presentation of those cases 
in our community, Therefore, the aim 
of this study was to prospectively evalu-
ate the social, cultural, educational and 
systems-related factors contributing 
to the late presentation of infants with 

severe neonatal hyperbilirubinaemia to a 
public (free-of-charge) hospital in Egypt.

Methods

Study design and sample
Newborns, 6 days of age or older, ad-
mitted to the outborn NICU of Cairo 
University Children’s Hospital in Cairo, 
Egypt, with the sole diagnosis of severe 
neonatal hyperbilirubinaemia were eli-
gible for the study. Infants with jaundice 
who had any other medical or surgical 
conditions that required intervention 
at admission were excluded from the 
study. The hospital is a publicly funded, 
free-of-charge 500 bed tertiary care 
hospital that mainly serves as a referral 
centre for infants and children requiring 
sophisticated medical care and who can-
not afford private health care facilities. 

A detailed clinical history including 
family history of haemolytic disorders 
was obtained for each case. A standard 
laboratory work-up was carried out to 
assess the medical causes for jaundice, 
including: serum bilirubin, complete 
blood count, reticulocyte count, blood 
group of mother and infant, Coombs 
test and others as indicated. All infants 
were managed according to the unit 
protocol, which follows the recommen-
dations of the American Academy of 
Pediatrics (AAP) for the management 
of severe neonatal jaundice [5].

In addition, we administered a survey 
questionnaire to parents to explore rea-
sons for delayed admission of babies with 
severe neonatal hyperbilirubinaemia. All 
parents of infants fulfilling the criteria for 
admission to the NICU from November 
2006 to April 2008 and consenting to 
participate in the study were interviewed. 
The study and the questionnaire form 
were approved by the Cairo University 
institutional review board

Data collection
The interviewer (professor of paediat-
rics) initially informed the parents about 
the aim of the study and requested the 

parents’ consent. Consenting parents 
were then interviewed. The question-
naire included 60 questions that ad-
dressed various aspects of neonatal 
hyperbilirubinaemia and its manage-
ment. Most questions were designed 
using a “yes/no” answer format, with a 
possibility to provide single or multiple-
choice replies. Open-ended questions 
were minimized as much as possible. 
The questionnaire was pre-tested for 
clarity.

The questionnaire gathered demo-
graphic data, birthing data and postnatal 
information prior to admission. Parents 
were asked about delivery and postnatal 
history in birthing centres, details of in-
fant examinations, instructions given re-
garding feeding, bowel movements, and 
jaundice, the infant’s age at discharge 
and follow-up appointments. Ques-
tions also focused on the steps taken by 
parents once they noticed their infant’s 
jaundice, including feeding practices, 
the time intervals between noticing 
jaundice and seeking medical advice, 
the parents’ attitude and knowledge 
about neonatal jaundice, advice given 
to them by friends and family and the 
diagnostic and treatment instructions 
given by any physician(s) prior to their 
referral to our hospital.

Statistical analysis
The statistical analyses consisted of 
calculating descriptive statistics [mean, 
standard deviation (SD) and range] 
using Statistica, version 6.0 for Windows 
(StatSoft Inc.).

Results

From November 2006 to April 2008, 
a total of 1006 infants were admitted 
to the outborn NICU; 482 were admit-
ted with a sole diagnosis of neonatal 
jaundice, of whom 195 met the inclu-
sion criteria (≥ 6 days old). The parents 
of 130 infants meeting the eligibility 
criteria consented to answer the ques-
tionnaire and were included in this 
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report. The main reason for refusal to 
participate in the study was because the 
parent bringing the baby was stressed or 
could not afford the time required to sit 
down and talk for almost an hour. The 
demographic data of the studied infants 
are shown in Table 1.

Almost all of the 130 infants (125, 
96.2%) were delivered at a health care 
facility, such as a local maternity hospital 
or private birthing clinic, and 5 were born 
at home. Of these 125 mother-infant 
dyads 99 (79.2%) were discharged from 
the birthing facility within 24 hours of 
delivery. In 79/125 of cases (63.2%), the 
parents reported that no clinical exami-
nation was carried out on the baby prior 
to discharge. Serum bilirubin was meas-
ured in only 3 infants before discharge 
from maternity hospital after mothers 
had reported previous babies with severe 
jaundice and had asked for a check-up. 
None of the parents of these 125 in-
fants received any specific instructions 
concerning jaundice and no follow-up 
appointments or plans were established.

In most cases, neonatal jaundice was 
first noticed by the parents or a close 
relative. Almost 50% of parents did not 
quickly seek medical advice due to the 
belief that jaundice is a normal finding in 
newborns that would resolve with time.

Prior to arrival at Cairo University 
Children’s Hospital, parents of 109 in-
fants had already sought medical ad-
vice at local clinics, yet serum bilirubin 
measurements were ordered in only 
28 of these cases (25.7%). At these lo-
cal clinics, 87 of these parents (79.8%) 
were advised by doctors to “place the 
infant under neon light” at home, 75 
were advised to supplement breastfeed-
ing with herbal infusions or formula 
milk to promote stooling and correct 
any dehydration and 15 infants were 
prescribed a variety of medications, 
including vitamins. In 22 cases doctors 
advised that the infant be taken to hos-
pital immediately; despite that, parents 
of 9 of these infants took no action until 
the babies started to become lethargic. 
At the time of arrival at the hospital, 

parents of 41 infants had already gone to 
2 or 3 hospitals in search of available or 
affordable phototherapy before finding 
a place at our facility, with some travel-
ling for more than 5 hours.

Clinical course

The clinical variables and the severity 
of hyperbilirubinaemia at the time of 
admission are shown in Tables 2 and 
3 respectively. The magnitude of the 

problem is demonstrated clearly in 
Table 3, which shows that although 
the reported incidence of hazardous 
hyperbilirubinaemia (i.e. bilirubin levels 
> 513 mmol/L) was 1:10 000, in our 
study 19/130 cases had hazardous hy-
perbilirubinaemia (14.6%). While the 
reported onset of the infant’s jaundice 
was observed at a mean age of 4.1 days 
of life, the mean age of presentation at 
the hospital was 9.4 days (Table 2).

Table 1 Demographic data of mothers and infants admitted with neonatal 
jaundice (n = 130)

Variable No. %

Residence

Urban 47 36.2

Rural 83 63.8

Education

Literate 98 75.4

Illiterate 32 24.6

Gravidity

Primipara 88 67.7

Multipara 42 32.3

Employment

Working 55 42.3

Non-working 75 57.7

Parental consanguinitya

Positive 24 18.5

Sex

Male 89 68.5

Female 41 31.5

Delivery

Hospital 96 73.8

Private clinic 29 22.3

Home 5 3.8

Mode of delivery

Vaginal 94 72.3

Cesarean section 36 27.7

Discharge from maternity (hours)b

≤ 24 99 79.2

25–48 18 14.4

> 48 8 6.4

Feeding

Breast 87 66.9

Formula 11 8.5

Both 6 4.6

Breast + othersc 26 20.0
aFirst counsins; bn = 125 deliveries in health care facilities; cglucose or herbal infusions. 
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Table 4 shows the suspected eti-
ologies for the jaundice. The most com-
mon cause of severe neonatal jaundice 
among the studied infants was ABO 
incompatibility. Although Rhesus in-
compatibility should be completely 
preventable (since the introduction 
of anti-D antibody), it still accounted 
for 8.5% of cases. The cause of severe 
neonatal hyperbilirubinaemia was 
unidentified in 40.0% of the studied 
infants. All infants in the study were 
placed under intensive phototherapy as 
recommended by the AAP [5]. An ex-
change transfusion was carried out in 71 
infants; 14 required a second exchange 
transfusion.

Of the 130 infants, 14 had signs of 
acute bilirubin encephalopathy at the 
time of hospital admission. Of these, 3 
died and 11 were discharged home. The 
cause of death in 2 infants was severe 
bilirubin encephalopathy complicated 
by fulminate sepsis and the third new-
born was admitted with severe bilirubin 
encephalopathy and developed apnoea 
and arrest within 24 hours of admission 
following exchange transfusion. Among 
the 11 infants discharged, 7 appeared to 
have recovered from the signs of acute 
brain encephalopathy, whereas 4 were 

discharged with persistent neurological 
signs for follow-up.

Discussion

In this first systematic study in Egypt of 
a cohort of infants with severe neonatal 
hyperbilirubinaemia, we attempted to 
explore systems-related factors that 
might have contributed to the late 
presentation of cases with severe neo-
natal hyperbilirubinaemia in our patient 
population, a problem which increases 
the risk of preventable neonatal brain 
injury (kernicterus). While we do not 
have an appropriate denominator to 
estimate the incidence of severe neona-
tal hyperbilirubinaemia and kernicterus 
in Egypt, the high admission rate in 
a single tertiary care (free-of-charge) 
hospital reflects a high prevalence of the 
illness among socially deprived children 
whose families cannot afford private 
medical care. Since bilirubin-induced 
brain injury and kernicterus still occur 
fairly commonly in the Middle East 
and other resource-limited countries in 
the world [12,14], our findings provide 
some insight into social and medical 
behaviours that contribute to this tragic, 

preventable, complication of neonatal 
jaundice.

Although it is reassuring that 96.2% 
of the infants in this study were born 
at a health care facility, it is a matter of 
great concern that 79.2% infants were 
discharged within 24 hours of age with 
little or no evaluation for the risk of de-
veloping jaundice or any instructions 
for follow-up. Clinical or laboratory 
assessment of jaundice was almost non-
existent even among those who were 
discharged after day 2 of age.

There is a worldwide tendency 
nowadays to shorten hospital stays and 
promote early discharge from maternity 
hospitals to reduce the cost of care. One 
of the major problems associated with 
early discharge of the mother and her 
newborn from maternity hospitals is 
neonatal hyperbilirubinaemia (which is 
also the most frequent reason for hospi-
tal readmissions) [15,16]. The lack of 
awareness among health care workers 
in maternity settings about bilirubin 
biology and its potential for neurotoxic-
ity and the absence of set protocols for 
predischarge examination and follow-
up instructions regarding jaundice in 
low-income health care facilities in our 
country are similar to problems prompt-
ing revision of the AAP guidelines in the 
United States in 2004 [7].

Neonatal jaundice, a very common 
and mostly benign condition, is viewed 
with a false sense of security regard-
ing its potential consequences by both 
physicians and parents. Parents tend to 
seek medical advice only when more 
ominous signs such as lethargy or poor 
feeding occur. Although jaundice was 
observed at a mean age of 4.1 days of life 

Table 2 Admission data of the study newborns admitted with neonatal jaundice 
(n = 130) 

Variable Range Mean (SD)

Day of admission after birth 6–24 9.4 (2.9)

Observed onset of jaundice (days) 2–9 4.1 (3.4)

Weight on admission (kg) 1.78–4.32 2.80 (0.73)

Gestational age on admission (weeks) 35–41 38.2 (1.4)

Bilirubin level on admission (µmol/L) 308–811 440 (75)

SD = standard deviation.

Table 3 Categorization of cases admitted with neonatal jaundice according to the proposed definition of severity of jaundice 
(n = 130) 

Level of jaundice (µmol/L) Proposed definition Estimated occurrencea No. of cases % of total cases

≥ 290 Significant 1:10 6 4.6

≥ 340 Severe 1:70 48 36.9

≥ 427 Extreme 1:700 57 43.8

≥ 513 Hazardous 1:10 000 19 14.6
aUnited States population [4]. 
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in this study, there was a significant de-
lay in presentation to the hospital which 
occurred at a mean age of 9.4 days.

The delay in seeking treatment was 
further compounded by faulty medical 
advice. Our study demonstrated very 
low utilization of laboratory services 
for serum bilirubin measurement and 
hence excessive reliance on clinical abil-
ity to visually assess jaundice severity 
using the cephalocaudal progression. 
This approach can be fraught with seri-
ous inaccuracies especially in infants 
with pigmented skin [5,17,18]. In the 
current study, serum bilirubin measure-
ment was ordered for only one-quarter 
of newborns clinically examined for 
jaundice. Presumably in others, the 
medical practitioner decided that the 
jaundice was not severe enough. Al-
though transcutaneous bilirubinom-
etry is a reliable, easy-to-use, screening 
tool for follow-up of neonatal jaundice 
without blood withdrawal [19,20], its 
use in Egypt is quite restricted because 
it is not available to most Egyptian pae-
diatricians outside the capital and is 
relatively costly to use.

Before admission a wide range of 
treatments were utilized in our cohort, 
most of which led to additional delay 
in implementing proper treatment of 
severe neonatal hyperbilirubinaemia. 
Placing babies under neon lamps at 
home, a very ineffective form of pho-
totherapy, was suggested by many 
medical practitioners. Furthermore, 

prescription of vitamins for neonatal 
jaundice was not only useless but may 
also have given parents false reassurance 
that their jaundiced infant was being 
treated. Lack of availability of affordable 
phototherapy units in public hospitals 
in Egypt, especially in remote areas in 
the country, further augments the prob-
lem. In this study, 41 parents had to go 
to more than 1 hospital in search for 
phototherapy before admission. Some 
had to travel for more than 5 hours.

This study identified many key fac-
tors leading to the late presentation of 
cases with severe neonatal hyperbili-
rubinaemia, which can precipitate the 
occurrence of bilirubin encephalopa-
thy and eventually kernicterus, thus 
providing a framework to construct 
solutions. There is an urgent need to 
develop comprehensive educational 
and training programmes for health 
care workers throughout the country 
regarding the neurotoxic potential of 
bilirubin, the exposure-time factor and 
how to avoid it. The value of screen-
ing infants for jaundice before hospital 
discharge and using the hour-specific 
nomogram for accurate risk assess-
ment and timely follow-up scheduling 
cannot be overemphasized. An out-
reach programme for examining and 
screening infants discharged on day 1 
or born at home is essential, especially 
for people living in remote areas. Par-
ents need to be educated about jaun-
dice and the risk of kernicterus, and the 

importance of complying with proper 
follow-up appointments to prevent its 
occurrence. These efforts may need to 
be combined with media campaigns to 
raise community and physician aware-
ness about risks of severe neonatal 
hyperbilirubinaemia.

In Egypt, increasing the availability 
of inexpensive point-of-care diagnostic 
instruments and phototherapy units 
in health care facilities throughout the 
country and training personnel to use 
them are urgently needed. Incorporat-
ing universal bilirubin screening along 
with the existing mandated thyroid 
screening programme at 3–6 days of 
age would provide important epide-
miological data and identify babies with 
or at-risk of developing severe neonatal 
hyperbilirubinaemia who would other-
wise be missed.

Delayed presentation of severe 
neonatal hyperbilirubinaemia is one 
of the main root causes that can result 
in kernicterus. Issues identified in this 
study are not exclusive to Egypt but 
are strikingly similar to those identified 
in some areas of the United States a 
few years ago [21]. A study by Atkin-
son et al. showed wide interhospital 
variation and poor adherence among 
paediatricians to AAP guidelines for 
the management of severe neonatal 
hyperbilirubinaemia [22]. These find-
ings show that the problem of severe 
neonatal hyperbilirubinaemia and 
its solutions transcends social differ-
ences and economic maturity of various 
health care systems all over the world. 
While tactics to prevent and treat severe 
neonatal hyperbilirubinaemia must 
be sensitive to cultural and resource 
variations, the universality of root causes 
suggests that a common strategy may 
be applied to make kernicterus, (the 
preventable handicap), a very rare event 
throughout the world.

This study was not without limi-
tations. It relied primarily on parental 
recall which might be affected by issues 
related to parental perception and the 

Table 4 Suspected causes of hyperbilirubinaemia among the studied newborns 
admitted with neonatal jaundice (n = 130)

Cause No. of cases %

Undetermined 52 40.0

ABO incompatibility 33 25.4

Dehydration 18 13.8

Sepsis 12 9.2

Rhesus incompatibility 11 8.5

Bruising 10 7.7

Other haemolytic disorders 7 5.4

Polycythaemia 6 4.6

Breastmilk 2 1.5
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known inaccuracies of recall. Another 
possible limitation might be related to 
the number of parents who refused to 
participate, yet we believe that it is un-
likely to have biased the results of this 
study.
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Association of ABO blood group in Iraqis with 
hypercholesterolaemia, hypertension and diabetes 
mellitus
W.E. Jassim 1

ABSTRACT There is strong evidence to suggest that there is an association between ABO blood group and 
certain diseases. This study in Baghdad, Iraq investigated the possible association of diabetes mellitus, 
hypercholesterolaemia and hypertension with ABO type. The data were derived from 920 patients with diabetes 
mellitus, hypertension and hypercholesterolaemia attending hospitals, clinics and laboratories in Baghdad, and 
200 healthy control individuals. Analysing the data by blood group showed that the levels of total cholesterol, 
glucose and systolic/diastolic blood pressure were all significantly higher in male and female patients in blood 
group O than other groups, with a decreasing trend from group A to B then AB. Similar trends by blood group 
were seen for the healthy controls although the differences were less marked.
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تراُبط زمرة الدم ABO مع فرط كوليسرتول الدم وارتفاع ضغط الدم والسكري لدى العراقيني
والء إسامعيل جاسم

الدراسة يف بغداد،  الباحثة هذه  ABO وبني بعض األمراض. وقد أجرت  الدم  الرتاُبط بني زمرة )فصيلة(  بيِّنات قوية تدلُّ عىل إىل  َثّمة  اخلالصـة: 
العراق، لتحري إمكانية ترافق السكري وفرط كوليسرتول الدم وارتفاع ضغط الدم مع نمط الزمرة الدموية ABO. وقد استمدت الباحثة املعطيات 
من 920 مريضًا بالسكري وبفرط كوليسرتول الدم وارتفاع ضغط الدم ممن يراجعون املستشفيات والعيادات واملختربات يف بغداد، إىل جانب 200 
شخصًا من الشواهد األصحاء. واتضح للباحثة، بتحليل املعطيات عىل أساس الزمرة الدموية، أن مستويات الكوليسرتول الكيل والسكر والضغط 
االنقبايض واالنبساطي مجيعها هي أعىل بمقدار ُيْعَتدُّ به لدى الذكور واإلناث املرىض من ذوي الزمرة الدموية O مما هو عليه لدى ذوي بقية الزمر 
الدموية، مع نقص امليل لدى ذوي الزمرة الدموية A ثم B ثم AB. وقد لوحظت ميول مشاهبة يف ذوي الزمر الدموية لدى الشواهد األصحاء، رغم 

أن االختالفات كانت أقل وضوحًا.

Association entre les groupes sanguins ABO et l'hypercholestérolémie, l'hypertension et le diabète chez les 
Iraquiens 

RÉSUMÉ De solides données suggèrent qu'il existe une association entre les groupes sanguins ABO et 
certaines maladies. La présente étude menée à Bagdad (Iraq) a examiné l'association possible entre le diabète, 
l'hypercholestérolémie, l'hypertension et les groupes sanguins ABO. Les données ont été recueillies à partir 
des dossiers de 920 patients atteints de diabète, d'hypertension et d'hypercholestérolémie en consultation 
dans des hôpitaux, des cliniques et des laboratoires d'analyses de Bagdad, et de 200 témoins en bonne santé. 
L'analyse des données par groupe sanguin a révélé que les taux de cholestérol total et de glycémie et la mesure 
de la tension artérielle systolique/diastolique étaient tous nettement supérieurs chez les patients des deux sexes 
du groupe O, avec une tendance décroissante chez le groupe A, puis B, puis AB. Des tendances similaires par 
groupe sanguin ont été observées chez les témoins en bonne santé, mais les différences étaient moins marquées.
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Introduction

There is strong evidence in the litera-
ture to suggest there is an association 
between ABO blood group and certain 
diseases [1,2]. The AB antigen appears 
to have evolutionary significance be-
cause the frequencies of different ABO 
blood group types vary across different 
populations, suggesting that a particular 
blood type confers a selection advan-
tage (e.g. resistance against an infectious 
disease) [3,4]. Numerous associations 
have been reported between particular 
ABO phenotypes and an increased sus-
ceptibility to disease [5]. For example, 
the ABO phenotype has been linked 
with stomach ulcers, which are more 
common in group O individuals and 
gastric cancer, which is more common 
in group A individuals [6–8].

A clear correlation has been estab-
lished between ABO phenotype and 
the level of 2 proteins involved in blood 
clotting, von Willebrand factor and fac-
tor VIII [9]. However, the literature 
shows conflicting evidence regarding 
the role of blood group in diabetes 
mellitus [10,11]. The aim of this study 
therefore was to investigate the pos-
sible association of diabetes mellitus, 
hypercholesterolaemia and hyperten-
sion with ABO blood group.

Methods

The data were derived from 920 pa-
tients (488 males and 432 females) 
with diabetes mellitus, hypertension 
and hypercholesterolaemia, attending 
different hospitals, clinics and laborato-
ries in Baghdad, Iraq. Their ages ranged 
from 25–55 years. Another group of 
200 individuals (117 males and 83 
females) were included as a healthy 
control group.

Blood samples were taken from all 
patients and controls after an overnight 
fast and were examined for ABO blood 
group by slide agglutination and for 
plasma glucose and total cholesterol 

by enzymatic colorimetric methods. 
Their diastolic and systolic blood pres-
sures were measured using a sphyg-
momanometer and stethoscope. Blood 
pressure measurements were done by 
physicians with all patients in a resting 
state.

The data were described with fre-
quencies, mean and standard deviation 
(SD). Differences between groups were 
analysed using analysis of variance.

Results

Tables 1 shows that there was no signifi-
cant difference in mean age between the 
patient and control groups or between 
the patients in different blood groups. 
Table 2 confirms that for males in all 
blood groups the mean levels of total 
cholesterol, glucose and systolic/dias-
tolic blood pressure were significantly 
higher in patients with diabetes mellitus, 
hypercholesterolaemia and hyperten-
sion than in the healthy control group 
(P < 0.01). The same pattern was seen 
for females (Table 3). There was no 
significant difference between males 
and females in mean levels of total cho-
lesterol, glucose or systolic/diastolic 
blood pressure in either patient or con-
trol groups (P > 0.05).

Analysing the data by blood group 
showed that the levels of all parameters 
were significantly higher in patients in 
blood group O than other groups, with 
a decreasing trend from group A to B 
to AB (P < 0.01). For example, in male 

patients, the mean total cholesterol 
was 330 (SD 10) mg/dL in patients 
in group O, 320 (SD 11) mg/dL in 
group A, 300 (SD 10) mg/dL in group 
B and 255 (SD 7) mg/dL in group AB 
(Table 2). Mean glucose levels were 
240 (SD 11) mg/dL in group O, 229 
(SD 10) mg/dL in group A, 204 (SD 
10) mg/dL in group B and 179 (SD 10) 
mg/dL in group AB. The same trend 
was seen in the mean levels of diastolic 
blood pressure [decreasing from 164 
(SD 12) mmHg in group O to 140 (SD 
11) mmHg in group AB] and systolic 
blood pressure [decreasing from 103 
(SD 12) mmHg in group O to 91 (SD 
11) mmHg in group AB]. Similar differ-
ences by blood group were seen for the 
male healthy controls (Table 2).

The same patterns of differences by 
blood group were seen for total cho-
lesterol, glucose and systolic/diastolic 
blood pressure in female patients and 
healthy controls (Table 3).

Discussion

The data showed that people with blood 
group O had higher levels of total cho-
lesterol, glucose and diastolic/systolic 
blood pressure, followed by group A, 
B then AB. The differences were more 
marked in patients with diabetes mel-
litus, hypercholesterolaemia and hy-
pertension than in the healthy control 
group. Individuals with group AB who 
have both A and B antigens were more 
healthy than other groups.

Table 1 Mean age of the study patients with diabetes mellitus, 
hypercholesterolaemia and hypertension and healthy controls by ABO blood 
group

Blood group Patients Controls

No. Mean (SD) age 
(years)

No. Mean (SD) age 
(years)

O 401 38.2 (13) 90 37.0 (12)

A 331 36.8 (17) 70 38.0 (13)

B 150 37.2 (14) 30 38.0 (12)

AB 38 37.9 (12) 10 37.4 (11)

SD = standard deviation.
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The susceptibility to a number of 
diseases has been linked with ABO 
phenotype [4], but such correlations 
remain controversial [5,6]. Individu-
als with blood group O have about 
25% less factor VIII and von Wille-
brand factor in their plasma [9]. It 

is well established that low levels of 
these factors, which are proteins in-
volved in blood clotting, are a cause 
of excess bleeding and therefore may 
also increase the risk of both arterial 
(ischaemic heart disease) and venous 
(thromboembolic disease) problems 

[12,13]. Both also have a relationship 
with hypercholesterolaemia, which in 
turn has a relationship with diabetes 
mellitus and hypertension [14–16]. 
This may explain why blood group O 
individuals are more affected by these 
conditions than other blood groups.

Table 2 Mean levels of total cholesterol, glucose and systolic/diastolic blood pressure in male patients and healthy controls 
by ABO blood group

Blood group No. Total cholesterol 
(mg/dL)

Glucose (mg/dL) Blood pressure (mmHg)

Systolic Diastolic

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

Patients

Group O 211 330 (10) 240 (11) 164 (12) 103 (12)

Group A 171 320 (11) 229 (10) 153 (11) 101 (11)

Group B 85 300 (10) 204 (10) 148 (12) 95 (11)

Group AB 21 255 (7) 179 (10) 140 (11) 91 (11)

Controls

Group O 55 188 (4) 106 (2) 123 (20) 83 (14)

Group A 40 185 (3) 100 (1) 123 (20) 82 (14)

Group B 17 172 (2) 96 (2) 121 (40) 82 (12)

Group AB 5 160 (3) 95 (1) 120 (30) 80 (11)

SD = standard deviation.

Table 3 Mean levels of total cholesterol, glucose and systolic/diastolic blood pressure in female patients and healthy controls 
by ABO blood group

Blood group No. Total cholesterol 
(mg/dL)

Glucose (mg/dL) Blood pressure (mmHg)
Systolic Diastolic

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

Patients

Group O 190 329 (10) 238 (10) 163 (12) 102 (11)

Group A 160 319 (10) 225 (8) 152 (12) 101 (11)

Group B 65 300 (10) 200 (6) 148 (13) 94 (11)

Group AB 17 251 (10) 177 (4) 137 (11) 90 (11)

Controls

Group O 35 186 (4) 100 (2) 122 (30) 83 (13)

Group A 30 180 (2) 98 (2) 121 (20) 82 (12)

Group B 13 170 (1) 95 (1) 120 (10) 81 (11)

Group AB 5 158 (2) 90 (1) 118 (20) 80 (11)

SD = standard deviation.
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International conference on healthy lifestyles and noncommunicable diseases in the Arab World and 
Middle East, 10–12 September 2012 

The Ministry of Health of Saudi Arabia, in collaboration with the WHO Regional Office for the Eastern Mediterranean, 
is organizing an international conference focusing on the implementation of the UN Political Declaration on 
Noncommunicable Diseases in the Region. Representatives from ministries of health, foreign affairs and planning, the 
League of Arab States, United Nations funding agencies, programmes and agencies, international financial institutions, 
development banks and other key international organizations are expected to attend. 

The aims of the conference are to:

•	 review and adopt a set of monitoring indicators for noncommunicable disease surveillance systems;

•	 share strategies, tools  and cost-effective interventions that countries in the Region may have implemented in 
relation to surveillance, prevention and improved health care for noncommunicable diseases;

•	 articulate a road map for capacity-building for the Region based on a review of current regional and national 
capacities;

•	 discuss and adopt a research agenda concerning noncommunicable disease priority areas in the Region.

Further information is available at: http://www.emro.who.int/noncommunicable-diseases/ncd-infocus/riyadh-
conference-september-2012.html 
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Policy and practice

Flexibility and pragmatism in promoting health: an 
experience of synergy between health and religion in 
the Islamic Republic of Iran
C. Adams 1 and A. Manenti 1

ABSTRACT In the Islamic Republic of Iran, religion has traditionally played a central role in the lives of the 
people. Following the Islamic Revolution in 1979, it has also become integral to the country’s governance. Since 
the Revolution, an exceptional synergy has arisen between the domain of religion and the health sector in the 
development of family planning policies, which have resulted in dramatic changes in population growth and 
fertility: the population growth rate decreased from 3.9% (1986) to 1.2% (2000) and total fertility from 6.8 (1984) 
to 2.1 (2000). The extraordinary aspect of this experience is that the position of religious authorities changed 
from one of opposition to one of active promotion of family planning. This paper describes the establishment 
and course of family planning programmes in Iran and makes use of interviews with two main protagonists of 
this experience (Dr Alireza Marandi – Minister of Health 1984–1989, 1993–1997; Dr Hossein Malekafzali – former 
Deputy Minister of Health). It is hoped that dissemination of this experience outside of the Islamic Republic of Iran 
will encourage the development of similar dialogue and synergy between religion and health in other countries.

1World Health Organization Representative Country Office, Tehran, Islamic Republic of Iran (Correspondence to A. Manenti: manentia@emro.
who.int). Dr Manenti's current affiliation: WHO Regional Office for the Eastern Mediterranean, Cairo, Egypt.

املرونة والواقعية يف تعزيز الصحة: خربات حول التآزر بني الصحة والدين يف مجهورية إيران اإلسالمية
كريستني آدمز، أمربوجو مانينتي

اخلالصـة: للدين، من وجهة نظر تقليدية، دور حموري يف حياة الناس يف مجهورية إيران اإلسالمية، ويف أعقاب الثورة اإليرانية التي حدثت عام 1979، 
إعداد سياسات  ومنذ ذلك احلني ظهر تآزر استثنائي بني املجال الديني والقطاع الصحي يف  إدارة وترصيف شؤون البالد،  أصبح الدين يف صميم 
تنظيم األرسة، مما أد إىل تغيريات عميقة يف نمو السكان ويف اخلصوبة؛ إذ انخفض معدل نمو السكان من 3.9% يف عام 1986 إىل 1.2% يف عام 2000، 
كام انخفضت اخلصوبة الكلية من 6.8 يف عام 1984 إىل 2.1 يف عام 2000. ولعل اجلوانب املذهلة يف هذه اخلربات املكتسبة تتمثّل يف مواقف السلطة 
تنظيم  برامج  ومسار  تأسيس  الورقة  هذه  وتصف  األرسة.  لتنظيم  ال  الفعّ التعزيز  إىل  األرسة  تنظيم  معارضة  من  تغريت  التي  الدين)  الدينية (علامء 
األرسة يف مجهورية إيران اإلسالمية باالستفادة من مقابالت مع اثنني من الرواد الرئيسيني هلذه اخلربات ومها الدكتور عيل رضا مراندي الذي كان 
وزيراً للصحة يف الفرتتني 1984-1989 و1993-1997، والدكتور حسني مالك أفضيل، الوكيل السابق لوزير الصحة. ومن املأمول أن يؤدي نرش هذه 

.اخلربات خارج مجهورية إيران اإلسالمية إىل تشجيع البدء بحوار مماثل وتآزر مماثل بني الدين والصحة يف بلدان أخر

Flexibilité et pragmatisme dans la promotion de la santé : une expérience de synergie entre la santé et la 
religion en République islamique d'Iran

RÉSUMÉ En République islamique d'Iran, la religion a traditionnellement joué un rôle central dans la vie de la 
population. Après la Révolution islamique de 1979, elle est aussi devenue partie intégrante de la gouvernance du 
pays. Depuis lors, une synergie exceptionnelle s'est dégagée entre le domaine de la religion et le secteur de la santé 
pour l'élaboration des politiques de planification familiale, ce qui a conduit à des changements radicaux en termes de 
croissance démographique et de fécondité : le taux de croissance démographique a diminué, passant de 3,9 % (1986) 
à 1,2 % (2000) et le taux de fécondité total est passé de 6,8 (1984) à 2,1 (2000). La position des autorités religieuses, qui 
a évolué d'une attitude d'opposition à une promotion active de la planification familiale, représente l'extraordinaire 
caractéristique de cette expérience. L'article décrit l'élaboration des programmes de planification familiale et leur 
mise en œuvre en Iran et exploite des entretiens avec les deux principaux protagonistes de l'expérience : Dr Alireza 
Marandi, ministre de la Santé de 1984 à 1989 et de 1993 à 1997, et Dr Hossein Malekafzali, ancien vice-ministre de la 
Santé. L'objectif est d'encourager l'instauration d'un dialogue et d'une synergie similaires entre la religion et la santé 
dans d'autres pays grâce à la diffusion de cette expérience hors de la République islamique d'Iran.
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Introduction 

“Every realistic person is a visionary”
Federico Fellini 

That health is a fundamental right of 
every human being is an ideal consistent 
with the teachings and values of Islam. 
Health is honoured in the holy Quran 
and in countless hadith, the sayings and 
actions ascribed to the Prophet Moham-
mad (PBUH), as second only in impor-
tance to faith. The preservation of health 
is also implicit in Islamic law’s emphasis 
on the protection of the five essential 
needs of faith, life, progeny, property 
and mind. Based on these principles, the 
Amman Declaration states that indi-
viduals, governments and organizations 
have the responsibility to value, promote 
and protect health, as a blessing from 
God, through positive behaviour, ap-
propriate community development and 
the provision of safe working conditions 
and environments [1].

The Government of the Islamic Re-
public of Iran formally recognizes the 
right of all Iranians to health and to un-
impeded and equal access to health care 
services. In this Islamic state, religious 
values and traditional institutions have 
shaped the formation and implemen-
tation of relatively progressive health 
and social policies. Primary health care, 
together with broad socioeconomic 
improvements in rural areas, has been 
supported by the Iranian government 
largely because its fundamental prin-
ciples accord with doctrinaire Islamic 
concerns about equity and universal 
participation. Indeed, Iranian clerics 
have legitimated and promoted health 
policies through formal religious rulings 
(fatwa), the mosque network and Fri-
day prayers, with a far-reaching impact 
on social attitudes and behaviour. 

The possibility for religion to be 
a positive ally in health policy is well 
exemplified by the Islamic Republic’s 
family planning programme. Revived 
in 1989 with the essential support of 
Imam Khomeini as well as many senior 

authorities, this programme has effected 
a dramatic reduction in the country’s 
total fertility rate, from 6.8 in 1984 to 2.1 
in 2000 [2]. Upheld as a role model for 
other Islamic and developing countries, 
the Islamic Republic of Iran’s highly suc-
cessful birth control programme is the 
outcome of a profound shift in govern-
ment policy that took place in the late 
1980s. This significant turnaround from 
the early revolutionary regime’s pro-
natalism indicates that religious rulings 
and government policy in the Islamic 
Republic can be responsive to new and 
emerging exigencies. The history of fam-
ily planning in the Islamic Republic of 
Iran furthermore confirms that in such 
countries where religion provides mean-
ing and direction in all spheres of life, 
a positive synergy between health and 
religion is integral to successful policy 
formation and implementation.

Historical overview 
of family planning 
policy in Iran 

Under the Shah 
In the early 1960s, the government of 
Imperial Iran tended towards a pro-
natalist policy, perceiving the coun-
try’s growing population as a form of 
protection against its neighbours and 
as supporting the Shah’s vision of es-
tablishing Iran as a regional power [3]. 
But in 1966, with the announcement 
of the results of the second national 
population census, government officials 
realized the need for a national fam-
ily planning programme [4]. With the 
goal of promoting the “physical, mental, 
social and economic welfare of families 
and in consequence that of society” [5], 
the programme began the following 
year with great publicity and political 
support. It also received financial and 
technical assistance from the United 
States Agency for International Devel-
opment and other international agen-
cies which supported the Shah’s interest 

in a specific model of development. The 
family planning programme was soon 
accorded an important place in the 
Ministry of Health. Contraceptives, 
primarily the contraceptive pill, were 
distributed through public clinics and a 
mass media campaign promoting fam-
ily planning was conducted in the early 
to mid 1970s as concern heightened 
about the adverse effects of population 
growth on the national economy. 

Despite its extensive resource al-
location and social marketing activities, 
however, the Shah’s family planning 
programme effected relatively mod-
est achievements [6]. Its predominant 
focus was the urban population, with 
women targeted as the major recipi-
ents of services even though traditional 
contraceptive methods (notably azl, or 
withdrawal) were male-oriented [7]. In 
1977, at the peak of the promotion of 
family planning, 37% of married women 
were practising contraception, 24% of 
whom were using modern methods [8]. 
And although in the period 1966–1976, 
there was a decline in both population 
growth (from 3.1% to 2.7%) and fertility 
(from a total fertility rate of 7.0 to 6.3), 
the actual contribution of the family 
planning programme is debatable:

The decline was largely urban, 
amounting to about four children per 
married woman in Tehran, somewhat 
less in smaller cities, and very little in 
rural areas. It closely paralleled the large 
increase in primary school participation. 
There is no evidence that the family 
planning programme or the Family Pro-
tection Act, both instituted in 1967, ac-
celerated the decline; certainly neither 
caused its onset [3]. 

The context in which the family 
planning programme was launched cer-
tainly did not favour its success. The 
majority of the population at that time 
was rural-based, illiterate and very tra-
ditional. Infant mortality was high and 
the absence of a social security system 
meant that high fertility had economic 
as well as religious value. Early marriage 
was encouraged and the birth of a large 
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number of children, especially boys, 
was a source of pride and prestige and 
also economic security for most Iranian 
women who could easily be divorced if 
they were unable to produce a son [9].

These cultural and social factors 
which curtailed the successful imple-
mentation of family planning activities 
nonetheless received little attention 
from the programme’s technocrats. Nor 
did the programme attempt to establish 
strategic links with religious leaders and 
low-profile political and professional 
organizations and community leaders 
who may have provided it with longer-
term public credibility and support [3].

A further complication was the af-
filiation of the programme with the 
Iranian Women’s Organization, led 
by the Shah’s sister, Princess Ashraf. 
This alliance was to implicate the family 
planning programme in the promotion 
of the controversial Family Protection 
Law, the aims of which included rais-
ing the age of marriage and curtailing 
the right of men to multiple marriages 
and to divorce [10]. These highly sen-
sitive reforms—and by association, 
therefore, the family planning pro-
gramme—were strongly opposed by 
many religious leaders and their fol-
lowers. Numerous religious leaders 
preached at their Friday sermons that 
family planning was an imperialist plot 
to subjugate Muslim countries by limit-
ing their populations and hence should 
be denounced [7]. And although con-
traception (particularly azl) had gener-
ally been understood to be permitted 
by Islam [9], it began to be denounced 
by some clerics as haram (religiously 
prohibited). Significantly, at no time 
during its 12-year history did the Shah’s 
family planning programme make any 
official effort to obtain a formal rul-
ing in support of contraception and 
family planning from the country’s 
senior religious leaders [3]. In fact, the 
only fatwa concerning the permissi-
bility of contraceptive use issued by 
an Ayatollah inside Iran before the 
Islamic Revolution is that given by the 

late Ayatollah Baha-ud-Din Mahallati 
of Shiraz, issued in 1964 prior to the 
inauguration of family planning pro-
gramme. It read: “Various methods of 
pregnancy control are not prohibited 
by religious laws as long as their effect is 
temporary and does not make women 
sterile” [9]. This highly positive fatwa 
given by a relatively senior religious 
leader who was aligned with Imam 
Khomeini in his 1961 revolt against the 
Shah and also deeply involved in events 
leading to the Islamic Revolution, re-
veals that contrary to representations 
in the Western media, the politically 
minded ulama (religious scholars) who 
emerged as the leaders of the Islamic 
revolution were by no means against 
family planning [3].

After the Revolution 
In the new regime of the Islamic Repub-
lic of Iran, revolutionary Shi’ite clerics 
sought to establish a new direction 
independent of external influences. 
The practices and motives of the family 
planning programme, closely identified 
with the Shah’s regime and particularly 
Princess Ashraf, were therefore viewed 
with suspicion. Few people across the 
political spectrum saw population and 
high fertility as serious problems for an 
oil rich country like the Islamic Repub-
lic of Iran. Technocrats emphasized 
instead the limiting variables of under-
development and dependency on the 
Western imperial order [9]. Moreover, 
in the new and dramatically changed 
social and cultural environment that 
encouraged early marriage, domesticity 
and motherhood—the legal minimum 
ages of marriage were lowered to 13 
and 15 years (from 15 and 18 years) 
for girls and boys respectively, with 
marriage for girls at an earlier age left 
to judicial discretion based on an as-
sessment of a girl’s maturity [10], and 
strong economic and social incentives 
for early marriage and reproduction 
were introduced—, personnel in the 
family planning programme as much 
as the general public interested in using 

its services were uncertain about the 
permissibility of contraception and fam-
ily planning.

Population as a policy matter was 
soon dropped from the government’s 
agenda. The Family Planning Council 
was dissolved and the family planning 
programme officially discontinued not 
long after the revolution in early 1979 
[6]. Religious leaders emphasized mar-
riage and family formation as essential 
Islamic virtues and the government 
was urged to adopt economic policies 
that would encourage early marriage. 
Yet the widespread impression that the 
Islamic clergy were unanimously and 
vehemently opposed to family planning 
and that all services were suspended 
after the revolution is only partly true. 
Senior personnel in the Ministry of 
Health who continued to be concerned 
about the health impact of high popula-
tion growth sought rulings on the per-
missibility of contraceptive use from 
Imam Khomeini and three other grand 
Ayatollahs in the first year following 
the revolution [9]. The subsequent rul-
ings clearly indicate that senior religious 
leaders were not opposed to birth con-
trol through contraception as a matter 
of individual choice. In 1980, Imam 
Khomeini wrote [9]:

Prevention of pregnancy is not forbidden.
As long as it is done with the consent of 
the couple, does not expose them to any 
harm, or require action inconsistent with 
religion, it is permissible.

These numerous rulings meant that 
in spite of the fact that there was no offi-
cial programme, the Ministry of Health 
(which became the Ministry of Health 
and Medical Education in 1986 follow-
ing the integration of two ministries) 
was able to continue to provide basic 
family planning services and free con-
traception on demand via its family and 
school health clinics throughout the 
period 1979–1989 [3].

The early years of the Islamic Re-
public were largely consumed with 
stabilizing the regime and refining 
its position on economic and social 

15 D Flexibility and pragmatism in promoting health fc.indd   894 8/26/2012   10:24:01 AM



املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثامن

895

matters. Emphasizing equity, the new 
Constitution of the revolutionary gov-
ernment gave priority to supporting 
the mostaz’afin, the disadvantaged or 
oppressed, through the provision of 
basic amenities such as food as well as 
universal access to basic health care and 
education. 

With the beginning of the eight-
year war with Iraq in September 1980, 
the matter of the Islamic Republic’s 
large and rapidly growing population 
assumed new significance. War propa-
ganda presented the country’s populace 
of circa 40 million as a major source of 
military strength and national security 
and as offering a comparative advantage 
over Iraq. Given the country’s isolation, 
not least the international economic 
embargo imposed subsequent to the 
American hostage crisis, the creation of 
a “twenty million man army” ready to 
fight for the Islamic Republic of Iran and 
the revolution was vital and became a 
national slogan early in the war [6].

Rising casualties and relentless war-
fare also led many middle-aged couples 
to have more children to replace those 
whose loss they anticipated [6]. In addi-
tion, the universal rationing programme 
introduced as part of the national war 
effort provided tangible economic in-
centives for higher fertility, with larger 
families entitled to a better share of both 
basic commodities and highly prized 
modern consumer items. Couples as 
well as the government had good reason 
to prefer high fertility and large families. 

Concurrent with the prevailing pro-
natalist policies was a rapid decline in 
infant mortality—from 114 per 1000 
live births in 1975 to 51 in 1985 [2]—
partially attributable to the nationwide 
network of primary health care facilities 
established by the Islamic state. The 
demographic consequences of these 
developments became apparent with 
the publication of the 1986 general cen-
sus results indicating an average annual 
population growth rate of 3.9% in the 
preceding decade and the creation of a 
huge cohort of children [2]. 

The country’s unexpected escala-
tion in population to 49.3 million, an 
increase of approximately 14 million 
in the decade 1976–1986, was initially 
hailed by incumbent Prime Minister 
and other leaders of the Republic as a 
“God sent” gift. The then Speaker of 
Parliament claimed that the country 
could and should aim at a population of 
200 million [3]. 

But as the detailed results of the 
census were made available and their 
short- and long-term implications for 
the war-shattered economy became evi-
dent, public euphoria shifted to private 
concern, especially among ministers in 
the Iranian government. The Planning 
and Budget Organization, the national 
agency responsible for the monitor-
ing and allocation of the government’s 
financial resources, had collected exten-
sive data on a range of issues in order to 
prepare the republic’s First Five Year 
Plan of Development, due to be imple-
mented with the cessation of war. These 
figures confirmed the insufficiency of 
the country’s dwindling resources, fur-
ther diminished by the 1986 plummet 
in oil prices, to meet not only the huge 
cost of ongoing warfare but also, with 
the impending end of hostilities, to re-
build war-torn regions and provide the 
rapidly growing population with the 
generously subsidized social and wel-
fare services enshrined in the country’s 
Constitution. 

Senior officials in the Ministry of 
Health and Medical Education were 
also very aware of this disjunction be-
tween the government’s commitments 
and its resources. And yet despite the 
fact that statistics indicated the grave 
consequences of rapid population 
growth for the Iranian economy, the 
position of pro-natalism fostered by the 
war with Iraq remained publicly pre-
dominant. Many of the incumbent po-
litico-religious leaders had been among 
the most outspoken opponents of the 
Shah’s family planning programme and 
continued to call for the birth of an Is-
lamic generation. And while religious 

rulings permitted the private use of con-
traceptives by consenting couples, the 
idea of a national policy encouraging 
population control was controversial.

The revival of family planning
The appropriateness of government 
leadership in fertility control is a quali-
tatively different matter from the private 
use of contraceptives by consenting 
couples. Hence, while statistics plainly 
demonstrated the need for a national 
population policy, public discussion was 
limited by overriding concerns about 
how politico-religious leaders, tradition-
ally pro-natalist, would respond to this 
issue. 

In this context of widespread con-
cern yet general reluctance to speak 
about the need for the re-institutionali-
zation of family planning, the then Min-
ister of Health (in 1984-1989 and later 
in 1993–1997), Dr Alireza Marandi, 
together with a few people in the health 
sector and supported by the Planning 
and Budget Organization, began be-
hind-the-scene discussions within the 
government and with prominent reli-
gious scholars. While he sought to raise 
awareness about the importance of the 
population issue for the development 
of the nation, his main emphasis was on 
the health consequences of unchecked 
population growth for children, their 
mothers and families.

Dr Marandi’s determined advo-
cacy and his personal and professional 
commitment to the importance of and 
need for family planning were crucial to 
convincing the leadership of the Islamic 
Republic that responsible parenthood 
and family planning did not run counter 
to religious beliefs but were an integral 
part of them. He, among others, was 
able to establish a dialogue with Imam 
Khomeini (Supreme Leader at that 
time) which was essential for the pro-
motion of an effective family planning 
programme that had the support of the 
clergy. The consensus (or more accu-
rately, the initial non-dissent) opened 
doors to a wide discussion about this 
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matter in Iranian society and to the pro-
gressive implementation of the Ministry 
of Health’s family planning policies.

Together with Dr Marandi, Dr 
Hossein Malekafzali (deputy Minister 
of Health at that time) contributed to 
this dialogue with senior religious lead-
ers, particularly emphasizing the health 
relevance of family planning (the sum-
marized interviews with Dr Marandi 
and Dr Malekafzali which highlight 
their roles are available on request).

Under Dr Marandi’s initiative, the 
Cabinet gave majority support (by one 
vote) for family planning in a Cabinet 
session held in 1988, even though the 
Prime Minister was reluctant to an-
nounce the event.

Later in September 1988, a three-
day Mashhad seminar on population 
and development was jointly organized 
by the Ministry of Health and Medi-
cal Education and the Planning and 
Budget Organization. It was a predomi-
nantly professional and technocratic 
gathering that did not engage influential 
clerics outside the central government 
in its deliberations [3]. While seminar 
participants urged the government to 
introduce a national population policy 
and to integrate population factors into 
policy-making, these recommendations 
alone were insufficient to effect real 
change.

There seems little doubt, therefore, 
that it was Imam Khomeini’s response 
to Dr Marandi’s explanations and 
reasoning that paved the way for the 
re-establishment of a national family 
planning programme. His suggestion 
that there be public discussion about 
the matter led to a series of seminars 
aimed at ensuring that the proposed 
population policy would enjoy the sup-
port of the clergy. Family planning was 
singled out for special consideration 
and discussion by a group of prominent 
religious scholars and physicians attend-
ing a seminar on Islamic perspectives 
in medicine, organized by the Mash-
had University of Medical Sciences in 

February 1989. This was followed by 
another seminar explicitly dealing with 
Islam and population policy, which 
was held in Isfahan in April 1989 and 
brought together a number of eminent 
theologians and politically influential 
clergy.

To differentiate this programme 
from that endorsed by the Shah, it was 
important that family planning was re-
interpreted as inherently Islamic. 

The religious authorities saw as their 
first and primary task to dispel the myth 
that the population debate originated 
in modern Western society. Reviewing 
debates on the permissibility of fertility 
control and sponsoring research and 
republication of medieval Islamic works 
on population and contraception, they 
established that concern about popula-
tion had preoccupied Muslim scholars 
long before it was discussed in the West. 
Thus, the authorities were able to cele-
brate Iran’s Islamic heritage, to promote 
family planning, and to reinforce their 
independence from the West [7].

Once fit within an Islamic schema, 
the country’s leading clerics mostly 
endorsed the introduction of family 
planning to the extent that having only 
the number of children for whom one 
can care is now consistently interpreted 
as an obligation of good Muslim parents 
[10].

From that point onwards, religious 
authorities, including Friday prayer 
leaders, came to play an active role in 
advocating for family planning among 
the general populace. Such clergy acting 
as Friday prayer leaders are appointed 
by the Supreme Leader, who has a Spe-
cial Directorate in his office that usu-
ally determines the contents of weekly 
sermons [3].

Public support for family plan-
ning was also mobilized by the media. 
Articles were published on the con-
sequences of unchecked population 
growth and a variety of round-table dis-
cussions and lectures on population-
related issues were broadcast on radio 

and television.
 
High- and low-ranking 

religious leaders participated directly in 
these debates. 

To overcome misconceptions re-
garding the legality of birth control, the 
High Judicial Council announced in 
December 1988 that “family planning 
does not have any Islamic barrier” [9]. 
This official pronouncement removed 
all potential judicial impediments and 
enabled the Ministry of Health and 
Medical Education to set the family 
planning programme in motion.

Even so, some prominent clerics 
both within and outside the regime 
continued to express reservations 
about the urgency and/or congruency 
of state-sponsored population control 
with the basic tenets of Islam. These 
uncertainties were addressed when the 
newly established Expediency Council, 
an influential administrative assembly 
appointed by the Supreme Leader, ap-
proved family planning as a legitimate 
area of government activity [3]. 

The consolidation of family 
planning 
In 1989, the First Five-Year Plan of 
Development Bill, which included the 
ideas and objectives of population con-
trol and family planning, was approved 
by the Islamic Legislative Assembly, 
four years before the law’s eventual en-
actment in 1993. 

The family planning programme 
officially inaugurated by the Ministry of 
Health and Medical Education in De-
cember 1989 had three important goals. 

• To encourage the spacing of births 
with three to four years between preg-
nancies 

• To discourage pregnancies in women 
below the age of 18 and over the age 
of 35 years 

• To discourage parents from having 
more than three children. 
The programme’s overriding prima-

ry objective was to enhance the physical 
and social health of women and chil-
dren in particular and as a consequence, 

15 D Flexibility and pragmatism in promoting health fc.indd   896 8/26/2012   10:24:02 AM



املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثامن

897

the wellbeing of their families and wider 
society. 

In line with these objectives, the 
Ministry of Health and Medical Educa-
tion was given the mandate and gener-
ous resources to provide free family 
planning services to all married couples. 
Intersectoral collaboration was fostered 
by the establishment in 1990 of an 
interdepartmental Family Limitation 
Commission focusing on “beyond-the-
family planning” measures aimed at 
reducing infant mortality, promoting 
women’s education and employment, 
and extending social security and retire-
ment benefits to all workers [3].

The subsequent 1993 Family 
Planning Law enshrined birth control 
and cut subsidized health insurance 
and food coupons for any child after 
the third [3]. Population education 
became a component of formal cur-
ricula at all educational levels. Univer-
sity students, regardless of their course 
of study, were required to take a two-
credit course on population and family 
planning. Family planning also became 
an element of adult literacy campaigns 
and couples planning to marry were 
obliged to participate in mandatory 
government-sponsored family plan-
ning classes before receiving their mar-
riage license.

The law also mandated the Ministry 
of Culture and Islamic Guidance to en-
sure the active cooperation of all news-
papers, film makers, and other artists in 
raising public awareness about family 
planning. The country’s Broadcasting 
Organization was similarly required to 
develop, commission and broadcast 
radio and television programmes 
promoting family planning as a social 
norm. Smaller families were encour-
aged through such messages as “Better 
life with fewer children: girl or boy, two 
is enough”, emphasizing the benefits of 
birth control for individual families as 
well as society as a whole which were 
publicized in bus stops, public spaces, 
parks, cinemas, and on children’s toys 
and chocolate boxes [8,11].

The successful and rapid implemen-
tation of the national population pro-
gramme was undoubtedly facilitated 
by the broad-based health network 
established by the Islamic state. Family 
planning services, including the supply 
of contraception, are now provided 
free- of-charge across the country. Fol-
lowing the High Judicial Council’s 1990 
declaration that sterilization—often 
considered to be contrary to Islamic 
teachings and banned in most Islamic 
countries [9]—is not against Islamic 
principles or existing laws, vasectomies 
and tubal ligations have been strongly 
advocated and made available without 
charge. Although abortion remains 
illegal, the Therapeutic Abortion Act 
passed in 2005 permits the termina-
tion of pregnancy before ensoulment, 
that is during the first four months of 
pregnancy, with the parents’ consent 
and upon confirmation of grave mater-
nal risk and/or major fetal disorder by 
the Coroner’s Office and three medical 
specialists.

These broad, multisectoral measures 
affected a profound impact on the total 
fertility rate, which fell sharply from 5.6 
in 1988 to around 2.8 in 1996, a decline 
of 50% in eight years that was evident 
in rural as well as urban areas [2]. Espe-
cially significant was the narrowing in 
regional and urban/rural differences in 
both fertility levels and contraceptive 
usage, with some provinces in more re-
cent years experiencing fertility below an 
average of two children per woman [10].

It has been noted by some demog-
raphers that a latent demand for con-
traception clearly existed prior to the 
legislation of an anti-natalist policy by 
the Islamic government, with almost 
50% of eligible couples already using 
some form of contraception [3,6]. This 
possibly reflected the lowered incidence 
of child mortality as well as heightened 
economic pressures due to high rates 
of inflation and unemployment [5]. But 
while the national total fertility rate had 
begun to decline from 1984, this de-
crease was relatively small and primarily 

confined to urban areas, unlike the more 
marked, country-wide decline that fol-
lowed the re-establishment of a national 
family planning programme [4].

General consensus attributes the tre-
mendous success of the Islamic regime’s 
birth control programme to the sup-
port it received from the clergy many of 
whom had strongly opposed the Shah’s 
family planning programme but, after 
considering the historical deliberations 
of Muslim scholars, completely changed 
their opinion and became active advo-
cates for responsible family planning. 
The endorsement of the reintroduc-
tion of a national population policy by 
Imam Khomeini in particular effectively 
removed ideological barriers to its im-
plementation and, moreover, fostered 
the understanding that birth control is a 
religious as much as social duty.

Conclusion

In this debate, arguments related to pop-
ulation science and economic growth 
were not useful to productive dialogue 
with the clergy, being sometimes ab-
stract and ideologically far removed 
from Iranian tradition and culture. By 
comparison, the health consequences 
and evident harm of unregulated popu-
lation growth and a high fertility rate 
were more appropriate grounds through 
which to persuade religious authorities. 

Child spacing, women’s health and 
family prosperity have been considered 
important elements of religious prin-
ciples and Islamic teachings that are 
clearly connected to the issue of family 
planning. 

The evolution of the family plan-
ning concept and strategy in the Islamic 
Republic of Iran reveals the potential 
flexibility and pragmatism of religious 
rulings. 

It is hoped that the dissemination 
of this experience outside the Islamic 
republic of Iran will encourage the de-
velopment of similar processes of dia-
logue and synergy between religion and 
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health in other countries, particularly 
those societies in which religion plays 
a central role traditionally, culturally, 
socially and politically. 

Finally, it should be highlighted that 
the exceptionality of this experience may 
be used to facilitate new forms of alliance 
between the health sector and religious 
leaders. The example of family planning 

may serve as a model and source of in-
spiration when seeking to establish com-
mon ground for dialogue in such areas 
as environmental health, adolescent and 
youth health, and social determinants 
of health, guiding the creation of new 
synergies and joint efforts to address 
problems of health and to promote a 
better quality of life for Iranian people.
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