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رسالة من املحرر

Letter from the Editor

June 14 is the day chosen by the World Health Organization (WHO) to observe World Blood Donor Day. On this day we honour 
those who regularly give blood, most often voluntarily and without remuneration, in order to save the lives of others, usually strangers. 
According to 2008 figures, 62 countries reported collecting 100% of their blood supplies from voluntary, unpaid donors. 

The theme for World Blood Donor Day 2011 is “More blood. More life.” This theme reinforces the urgent need for more people 
all over the world to become life-savers by volunteering to donate blood regularly. It is vital that blood banks keep reserves of whole 
blood of each type to deal with disasters, emergencies and accidents. It is also important to retain a supply of blood-derived products 
such as red blood cells, plasma or platelets. 

Throughout the world, the aim of national and international regulatory authorities and transfusion services is to ensure that only 
those products of demonstrated quality, safety and efficacy are used. Many countries, however, still have significant difficulties in 
achieving this aim. This is particularly the case in developing countries, where, while there is a constant requirement for blood prod-
ucts, there may be limited funding for quality control. WHO provides technical guidance and quality assurance tools to regulatory 
authorities, national control laboratories and manufacturers to support the implementation of quality and safety systems for the 
production and control of blood products worldwide. 

In this issue of EMHJ, a report from the Islamic Republic of Iran highlights a related social predicament. When litigation ensues fol-
lowing transfusion-related virus infection, for example HIV or hepatitis C virus, not only the recipients of the contaminated blood 
product suffer: the consequences can indirectly affect the whole population. According to the circumstances described in this report, 
the decision of the court resulted in disproportionate amounts of the health budget (to cover compensation and treatment costs) 
being diverted to a small proportion of the population; consequently, other sectors of the health care service were left in deficit. This 
is a dilemma national health services have to take into account. 

It is also a compelling argument for maintaining an effective quality control system in the blood transfusion service.

الرابع والعرشون من حزيران/يونيو هو اليوم الذي وقع عليه اختيار منظمة الصحة العاملية لالحتفاء باليوم العاملي للمتربعني بالدم. ففي هذا اليوم من كل 
م املنظمة أولئك الذين حيرصون عىل التربع بدمائهم يف فرتات منتظمة، طواعية وبال مقابل، من أجل إنقاذ أرواح ُأناٍس آخرين، ال يعرفوهنم. وتشري  عام، تكرِّ

يٌة من متربعني متطوعني دون مقابل. أرقام عام 2008 إىل أن اثنني وستني من البلدان قد أبلغت أن مئة باملئة من إمدادات الدم التي أمكن مجُعها، متأتِّ

ة إىل انضامم مزيد من  وموضوع اليوم العاملي للمتربعني بالدم لعام 2011 هو »مزيد من التربع بالدم، ينقذ مزيدًا من األرواح«؛ فهذا املوضوع يعزز احلاجة امللحَّ
األفراد يف مجيع أنحاء العامل إىل منقذي األرواح، من خالل التطوع للتربع بالدم بانتظام. فمن األمهية بمكان أن حتتفظ بنوك الدم بمخزون احتياطي من الدم 
نها من التعامل مع أوقات الكوارث واحلاالت الطارئة واحلوادث. ومن املهم أيضًا االحتفاظ بإمدادات من املنتجات  الكامل من كل فصيلة دموية، بام يمكِّ

املشتقة من الدم، مثل كريات الدم احلمراء والبالزما والصَفْيحات الدموية.

إن اهلدف الذي تسعى إليه السلطات التنظيمية وأجهزة نقل الدم الوطنية والدولية، يف شتى أنحاء العامل، هو ضامن االقتصار عىل استخدام منتجات الدم 
ذات اجلودة واملأمونية والفعالية املحققة. وبرغم ذلك، فال يزال العديد من البلدان يعاين من صعوبات حقيقية حتول دون بلوغها هذا اهلدف. وهذا هو احلال 
عىل وجه اخلصوص يف البلدان النامية، وهي بلداٌن يتواصل هبا الطلب عىل منتجات الدم، مع َكْون التمويل املتاح ملراقبة اجلودة حمدودًا. وتقوم املنظمة يف 
هذا الصدد بتقديم اإلرشادات التقنيَّة ووسائل ضامن اجلودة إىل السلطات التنظيمية وخدمات املراقبة الوطنية واملصنِّعني، لدعم تنفيذ ُنُظم تتَّصف باجلودة 

واملأمونية إلنتاج ومراقبة منتجات الدم يف خمتلف أنحاء العامل.

ويف هذا العدد من املجلة الصحية لرشق املتوسط، تقريٌر من اجلمهورية اإليرانية اإلسالمية ُيلقي الضوَء عىل معضلة اجتامعية ترتبط هبذا السياق. فعندما يتم 
اللجوء إىل القضاء عقب إصابة فريوسية مرتبطة بعملية نقل للدم، مثل فريوس الَعَوز املناعي املكتسب أو االلتهاب الكبدي »يس«، فإن املعاناة ال تقترص 
ث، بل إن تبعات هذا األمر قد تؤثر تأثريًا غري مبارش عىل عموم السكان. فوفقًا للمالبسات املذكورة تفصياًل يف هذا التقرير،  ى الدم امللوَّ حينئذ عىل من تلقَّ
ترتََّب عىل قرار املحكمة سداد مبالغ ال تتناسب مع امليزانية الصحية )لتغطية تكاليف التعويض واملعاجلة( وتم توجيهها إىل فئة سكانية صغرية. وبالتايل، ظلت 

قطاعات أخرى من هيئة الرعاية الصحية تعاين من العجز يف امليزانية؛ وهو األمر الذي يمثل مأزقًا جيب أن تأخذه األجهزة الصحية الوطنية يف احلسبان. 

كام يمّثل هذا األمر حجة دامغة للحفاظ عىل وجود نظام فّعال ملراقبة اجلودة يف هيئة نقل الدم.
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Climate change and predicted trend of fungal 
keratitis in Egypt
A. Saad-Hussein,1 H.M. El-Mofty 2 and M.A. Hassanien 3

ABSTRACT Rising rates of invasive fungal infections may be linked to global climate change. A study was made 
of the trend of ophthalmic fungal corneal keratitis in the greater Cairo area of Egypt and its association with 
climate records during the same period. Data on diagnosed cases of fungal keratitis were collected from records 
of ophthalmic departments of Cairo University hospital and atmospheric temperature and humidity for the 
greater Cairo area were obtained from online records. Statistical analysis showed a significant increase in the 
relative frequency of keratomycosis during 1997–2007. The rise correlated significantly with rises in minimum 
temperature and the maximum atmospheric humidity in the greater Cairo area over the same period (after 
exclusion of the effect of the maximum atmospheric temperature). The predicted increase in keratomycosis up 
to the year 2030 corresponds to predicted increases in CO2 emissions and surface temperature from climate 
change models for Egypt.

1Department of Environmental and Occupational Medicine; 3Department of Air Pollution Research, Division of Environmental Research, National 
Research Centre, Cairo, Egypt (Correspondence to A. Saad-Hussein: amel_h@hotmail.com). 
2Department of Ophthalmology, Faculty of Medicine, University of Cairo, Cairo, Egypt.

Received: 08/09/09; accepted: 10/12/09

التغري املناخي واالجتاه املتوقع اللتهاب القرنية بالفطريات يف مرص
أمل سعد حسني، هالة املفتي، حممود حسنني

اخلالصة: يمكن أن يرتبط ارتفاع معدالت العدوى بالُفطريات الـُمْغَتِزَية بتغريرُّ املناخ العاملي. وقد أجريت هذه الدراسة لتحديد اجتاه التهاب القرنية 
ّصة عىل أهنا التهاب  بالفطريات يف القاهرة الكربى يف مرص، وارتباطه بالسجالت املناخية لنفس  الفرتة. وقد مُجعت املعطيات اخلاصة باحلاالت امُلَشخَّ
قرنية بالفطريات من سجالت أقسام الرمد )طب العيون( يف مستشفى جامعة القاهرة، ومجعت درجات حرارة الغالف اجلوي والرطوبة للقاهرة 
الكربى من السجالت املدونة عىل اإلنرتنت. وقد أظهر التحليل اإلحصائي أن هناك زيادة يعتد هبا يف التواُتر النسبي بعدوى القرنية بالفطريات يف 
األعوام 1997-2007. وارتبطت هذه الزيادة عىل نحو ُيعتدرُّ به إحصائيًا مع الزيادات يف درجات احلرارة الصغرى، ومع أقىص مستوى لرطوبة الغالف 
اجلوي يف القاهرة الكربى يف نفس الفرتة )وذلك بعد استبعاد تأثري درجات احلرارة القصوى للغالف اجلوي(. ويتوقع الباحثون أن تتناسب الزيادة 
املتوقعة يف حاالت عدوى القرنية بالفطريات حتى عام 2030 مع الزيادات املتوقعة النبعاث غاز ثنائي أكسيد الكربون ودرجة احلرارة عىل سطح 

األرض املأخوذة من نامذج التغري املناخي ملرص.

Changement climatique et prévision des tendances pour la kératite mycosique en Égypte

RÉSUMÉ Les taux croissants des mycoses invasives pourraient être liés au changement climatique dans le 
monde. Une étude a été réalisée sur la tendance des kératites mycosiques dans le Grand Caire (Égypte) et 
sur son association avec les relevés des données climatologiques pendant la même période. Les données 
provenant des cas diagnostiqués de kératite mycosique ont été recueillies à partir des dossiers médicaux des 
services d’ophtalmologie de l’hôpital universitaire du Caire, alors que la température atmosphérique et les 
taux d’humidité pour le Grand Caire ont été obtenus à partir des archives en ligne.  Une analyse statistique a 
révélé une augmentation significative de la fréquence relative des cas de kératomycose entre 1997 et 2007. 
Cette augmentation était fortement corrélée aux élévations de la température et au taux maximum d’humidité 
atmosphérique dans le Grand Caire pendant la même période (après avoir exclu l’effet de la température 
atmosphérique maximale). Les prévisions d’une augmentation des cas de kératomycose jusqu’en 2030 
correspondent aux prévisions d’élévation des émissions de CO2 et de la température en surface selon les 
modèles de prévision du changement climatique pour l’Égypte.
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Introduction

Recent increases in the average temper-
ature of the atmosphere near the earth’s 
surface and in the troposphere are be-
lieved to contribute to changes in global 
climate patterns  [1–4]. The warming 
that may be occurring as a result of in-
creased emissions of greenhouse gases 
from human activities  [1]  is predicted 
to increase the average surface tempera-
ture of the earth by 1.4 °C to 5.8 °C by 
the end of  the 21st century  relative  to 
1990 [2]. It is widely recognized that cli-
mate change, by altering local weather 
patterns and by disturbing the ecology 
of regions, has significant implications 
for human health [5]. Secondary health 
effects of climate change have already 
been observed, including bacterial and 
fungal proliferation [6]. A  longitudinal 
dermatological study in The Gambia 
was carried out to determine the effect 
of seasonal change on the prevalence of 
fungal skin infection. The greatest effect 
of climatic change was on the preva-
lence of dermatomycoses in children 
under 10 years old [6].

Fungal keratitis (keratomycosis) is 
a major causes of infectious keratitis in 
tropical parts of  the world [7]. Corneal 
ulcer has been called the silent epidemic 
cause of corneal blindness in the devel-
oping world. Every year in the develop-
ing countries,  there are 1.5  to 2 million 
new cases, with a high frequency of 

fungal disease [8]. Because of the poten-
tial for permanent impairment of vision 
or perforation of the eye, corneal ulcer is 
considered an ophthalmic emergency.

In Egypt, the relatively high inci-
dence of keratomycosis is due to the 
agricultural environment and a tem-
perature which favours the abundance 
of fungi; misdiagnosis or delayed pres-
entation  aggravate  the  problem  [9]. 
During  the  last  10  years  an  increase 
has been observed in the number of 
fungal corneal infection cases in out-
patient clinics as well as inpatients of 
general ophthalmic hospitals in Egypt 
(El-Mofety, unpublished data). Using 
a local modification of the Regional 
Air Pollution Information and Simula-
tion (RAINS) model, Hassanien has 
shown increases in CO2 emissions over 
the same period in Egypt, which are 
predicted to rise up the year 2030 [10] 
(Figure 1). Projected increases in an-
nual temperature in Egypt using the 
General Circulation Model are 1 °C 
[standard deviation (SD) 0.15  °C] by 
the year 2030 and 1.4 °C (SD 0.22 °C) 
by 2050 [11]. 

The aim of the current study was to 
study the trend of ophthalmic fungal 
corneal keratitis in the greater Cairo area 
of Egypt over the period 1997–2007 to 
evaluate its association with tempera-
ture and humidity during this period 
and to predict the future trend up to the 
year 2030.

Methods

Climate study
Climate data in the form of annual aver-
age, maximum and minimum tempera-
ture and humidity records for Cairo, 
Egypt during the period of the study 
(1997–2007) were extracted  from the 
website: http://arabic.wunderground.
com/global/stations/62366.html. The 
data for this period was confirmed from 
the records of the Egyptian Meteoro-
logical Authority and from 1997 by the 
weather instruments of the Department 
of Air Pollution at the National Research 
Centre.

Ophthalmic study
The clinical study was conducted in 
Cairo University hospitals. All patients 
admitted to the hospital during the 
period of the study with clinical signs of 
fungal keratitis or corneal abscess that 
proved to be fungal by laboratory inves-
tigation (culture and sensitivity) were 
selected. The exclusion criteria were 
patients with a non-infective keratitis, 
e.g. autoimmune ulcers or other causes 
of infectious keratitis. Outpatients were 
not included. All the participants were 
asked to complete a medical history 
questionnaire to exclude a history of 
ocular trauma or contact lens wear. 

Full ophthalmologic examination 
was done for all the included patients. 
The assessment included visual acuity, 

Figure 1 Predicted emissions of carbon dioxide (CO2) in Egypt 1990–2030 and data from the Regional Air Pollution 
Information and Simulation (RAINS) model. Source: Hassanien [10]
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slitlamp examination to evaluate the 
extent and depth of the corneal ulcer 
and or abscess and the clinical charac-
teristics of the lesion. Evaluation of the 
anterior segment including the ante-
rior chamber of the eye for presence 
of hypopyon with iritis was also done. 
Special investigations were carried out 
by ultrasound to evaluate the poste-
rior segment if it could not be seen by 
ophthalmoscope. Culture and sensitiv-
ity were done to identify the infecting 
organism if possible.

Statistical analysis
The data were revised and filtered; all 
patients with incomplete records or not 
fully diagnosed were excluded from the 
final statistical analysis. Relative frequen-
cy (RF) of the recorded fungal infected 
cases to total recorded ophthalmic cases 
admitted to the ophthalmic department, 
regardless of cause of admission, was 
calculated as a percentage for each year. 
Statistical analysis of the collected data 
was done using SPSS, version 14.0. Pear-
son correlation coefficient, backwards 
and stepwise linear regression models 
were used. The significance level was 
considered at P-value < 0.05.

Results

Figure 2a  illustrates  the  linear  regres-
sion of the RF of fungal keratitis with 
time during the period of the study 
(1997–2007). The RF of fungal kerati-
tis increased steadily from 2.5% in 1997 
to 6.2%  in 2007. The R2  value  (0.72) 
showed a positive linear relationship be-
tween RF and time in years (P < 0.001). 
The rates of each of the 2 forms of fungal 
keratitis were also significantly positive 
correlated with time: r = 0.90 for abscess 
and r = 0.48 for ulcer (Figure 2b).

Table 1 illustrates the backward lin-
ear regression model between the RF of 
fungal keratitis and time over the study 
period 1997–2007 and the temperature 
and humidity. Model 1 showed that there 
were significant relationships between 

RF and both time and minimum at-
mospheric temperature throughout 
the period of  the study. Model 2, after 
exclusion of the effect of the maximum 

atmospheric temperature, showed sig-
nificant relationships between RF and 
time, minimum temperature and maxi-
mum atmospheric humidity.

Figure 2 Trend of relative frequency (RF) of diagnosed cases of fungal abscess and 
ulcer in Egypt during 1997–2007: (a) for all cases; (b) for abscesses and ulcers

Figure 2 (a)

Figure 2 (b)
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For prediction of the trend of RF of 
fungal keratitis, stepwise linear regres-
sion was done to exclude the confound-
ing effects of atmospheric temperature 
and  humidity  (Table  2). The  stand-
ardized beta coefficient of the relation 
between the RF of fungal keratitis with 
the years was 0.38 after exclusion of the 
maximum and minimum temperature 
and the maximum and minimum hu-
midity from the relationship. 

Figure 3 also shows a significant 
increase in the predicted RF of fungal 
keratitis in the greater Cairo area up to 
the year 2030. The rate  is predicted  to 
rise from 6.7% in 2010 to 12.4% by the 
year 2025 and 14.2% by the year 2030.

Discussion

Scarring of the cornea as a result of 
suppurative keratitis is an important 
preventable cause of blindness. In some 
developing countries, corneal infections 
are the second commonest cause of 
blindness after unoperated cataract [12]. 
Ulcerative keratitis due to infection with 
a wide range of organisms has been 
reported, e.g. viruses, bacteria, fungi or 
protozoa. There are also regional varia-
tions in the predominance of different 
microbes, reflecting different patient 

populations and climate effects. In tropi-
cal regions of the world fungal keratitis 
is a common and important cause of 
corneal morbidity [13].

The present results revealed that the 
RF of fungal corneal infection a referral 
hospital in Cairo increased significantly 
during  the 10-year period of  the study 
(1997–2007). This  increase  in RF of 
fungal keratitis was significantly cor-
related with the increase in the average 
atmospheric minimum temperature 
in the same area (greater Cairo) over 
the same period, but was significantly 
inversely correlated with maximum 
humidity throughout the study period. 
The rate of fungal abscess seemed to 
be increasing at a faster rate than the 
ulcer forms of keratitis. However, our 
study recorded inpatient cases only and 

corneal abscesses cases are more likely 
to be admitted for fear of globe perfora-
tion or endophthalmitis. Corneal ulcers 
cases are more likely to be managed on 
an outpatient basis, unless the patient is 
monocular or referred from a geograph-
ically distant centre or if a complicated 
ulcer is present.

Our results agree with the results 
of Baharathi et al., who evaluated the 
influence of climate and geographical 
variations in microbial keratitis in south 
India [13]. Their retrospective study of 
clinically diagnosed microbial keratitis 
evaluated a  total of 3183 cases, 34.4% 
of which proved to be of fungal origin. 
The incidence of fungal keratitis was 
higher between June and September. 
They concluded that a hot and windy 
climate makes fungal keratitis more 
frequent  in  tropical  zones  [13]. The 
results of our study were also similar 
to study in Nigeria, which experiences 
a climate similar to that of South India. 
They reported a higher incidence of 
fungal keratitis during hot and humid 
seasons [14]. Also, in Hyderabad, India, 
Gopinathan et al. concluded that fungal 
keratitis was more frequent due to the 
hot and humid windy climate in this 
tropical zone and the agriculture-based 
occupation of the population [15].

We suggest that due to the increas-
ing the population in Egypt and the 
rising RF of fungal keratitis found in 
the present study, fungal infections will 
become an increasing health problem in 
the country. Heightened awareness of 
the problem among ophthalmologists 

Table 1 Backward linear regression of the relative frequency (RF) of diagnosed 
cases of fungal keratitis with time, atmospheric temperature and humidity

Coefficient model Standardized 
beta coefficient

t-value P-value

Model 1

Years 0.86 3.593 0.016

Temperature (maximum) 0.22 0.769 0.477

Temperature (minimum) 1.15 2.684 0.044

Humidity (maximum) –0.62 –2.064 0.094

Humidity (minimum) 0.67 1.785 0.134

Model 2 a

Years 0.71 5.144 0.003

Temperature (minimum) 0.90 3.339 0.002

Humidity (maximum) –0.44 –2.484 0.016

Humidity (minimum) 0.44 1.977 0.095
aExcluding the effect of the maximum atmospheric temperature.  
NS = not significant.

Table 2 Stepwise linear regression of relative frequency (RF) of fungal keratitis with 
time after exclusion of confounding effects of atmospheric temperature and humidity

Coefficient model Standardized beta 
coefficient

t-value P-value

Constant –747.942 –4.779 < 0.001

Years 0.38 4.803 < 0.001

Excluded variables

Temperature (maximum) –0.22 –0.976 0.358

Temperature (minimum) –0.32 –1.855 0.101

Humidity (maximum) –0.01 –0.047 0.964

Humidity (minimum) –0.15 –0.736 0.483
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and medical microbiologists may have 
contributed to the increasing rec-
ognition  of  the  disease  [16].  Fungal 
infections are a major problem for im-
munocompromised persons, includ-
ing HIV patients and people receiving 
chemotherapy for cancer or patients 
treated with  corticosteroids  [17,18]. 
The climate changes noted here sug-
gest that fungal growth may become 
more frequent in domestic and indus-
trial buildings in Egypt, as indicated by 
increases in the RF of fungal keratitis in 
the present study and increases in the 
mould concentrations in the houses 
of asthmatic children in Cairo [Saad-
Hussein. unpublished data]. Mycotox-
ins may act as immunosuppressants 
and may be associated with an increase 
in the prevalence of repeated infections 
among the inhabitants of buildings with 
moisture problems [19,20].

Whether fungal infection is ac-
quired through contaminated water 
or through airborne spores is a matter 
of much debate  [21]. Bioaerosols  are 
defined as airborne particles consist-
ing of microorganisms (bacteria, vi-
ruses, moulds) or metabolites, toxins 

or fragments from microorganisms. In 
conditions of higher humidity, higher 
bioaerosol levels can prevail. Airborne 
fungal cells can remain viable for much 
longer periods, even at low relative hu-
midity and high or low temperature 
extremes. The extent of the transport of 
airborne particulate depends on the sur-
face temperature, air temperature, and 
wind speed, all of which are predicted 
to change as a result of climate change 
[21]. Several  studies have  shown  that 
under drier conditions, bioaerosols 
such as fungal spores and endotoxins 
are likely to be more problematic [22]. 
This explains our results, as after exclud-
ing the confounding impact of the at-
mospheric maximum temperature, the 
significant increase in the RF of fungal 
infections was shown to be significantly 
related to the increase in the atmos-
pheric minimum temperature and to 
the decrease in the maximum humid-
ity. On application of a stepwise linear 
regression model in the current study, 
the RF of fungal keratitis was predicted 
to double  from 6.2%  in  the year 2007 
to 12.4%  in  the year 2025. By  the year 
2030, it was expected to be 14.2%.

There are some limitations to our 
study. Although it was conducted in one 
of the largest referral hospitals in Cairo, 
our sample represented only a small 
proportion of the Egyptian population 
and the rate of fungal corneal infection 
recorded may therefore be over- or 
underestimated. Thus, we used the RF 
of fungal corneal infections as a proxy 
for the incidence of infections. We also 
ensured that the recorded atmospheric 
temperature and humidity during the 
period of study covered only the same 
area of Greater Cairo.

In conclusion, climate change can-
not be neglected as a potential risk fac-
tor for the increase in the RF of fungal 
keratitis in our referral hospital during 
the period of this study. Further large-
scale and national studies to find out the 
actual incidence of the problem in Egypt 
and correlate it with climate changes are 
recommended. Enhanced surveillance 
and reporting of fungal keratitis will be 
critical to improve our understanding of 
the importance of invasive fungal infec-
tions, to enable prioritization of research 
and prevention efforts and to evaluate 
prevention strategies.

Figure 3 Predicted relative frequency (RF) of diagnosed cases of fungal keratitis in Egypt up to the year 2030
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Hepatitis B virus infection among staff in three 
hospitals in Khartoum, Sudan, 2006–07
A.H. Elduma1 and N.S. Saeed1

ABSTRACT This study was conducted to determine the seropositivity of hepatitis B infection, associated risk 
factors and history of vaccination among staff in 3 teaching hospitals in Khartoum. The study was carried out 
from March 2006 to March 2007. Participants comprised 245 randomly selected hospital staff; 12 (4.9%) reacted 
positively for HBsAg, 6 of whom were nurses, 4 domestic staff and 2 laboratory staff. Only 37 participants (15.1%) 
said that they had attended training courses in biosafety. Just over 50% indicated that they had had needle-stick 
or sharps injuries during work; 61 (24.9%) indicated that they always followed the bio-safety precautions, 52 
(21.4%) said that they always wore gloves during their work while 43 (17.6%) said they never wore them. Only 11 
(4.5%) of the participants had received the full vaccination dose for hepatitis B. 

1Directorate of Laboratories and Medical Researches, Ministry of Health, Khartoum, Sudan (Correspondence to A.H. Elduma: dumanet@yahoo.com).
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االلتهاب الكبدي »يب« بني العاملني يف الرعاية الصحية يف ثالثة مستشفيات يف مدينة اخلرطوم بالسودان، 2007-2006
عادل حسني الدومة، نجيب سليامن سعيد

اخلالصة: أجريت هذه الدراسة لتحديد اإلجيابية السريولوجية لعدوى االلتهاب الكبدي »يب«، وعوامل االختطار ذات الصلة، وسوابق التطعيم بني 
العاملني يف الرعاية الصحية يف ثالثة مستشفيات تعليمية يف مدينة اخلرطوم، وذلك بني شهَرْي آذار/مارس 2006 وآذار/مارس 2007. وشملت 
الدراسة 245 عاماًل يف الرعاية الصحية اختريوا عشوائيًا؛ وكان 12 منهم )4.9%( إجيابيني للمستضد السطحي لفريوس االلتهاب الكبدي »يب«، وستة 
منهم من العاملني يف التمريض، وأربعٌة من العاملني يف خدمة الغرف، واثنان منهم من العاملني يف املخترب. وذكر سبعة وثالثون عاماًل فقط )%15.1( 
أهنم حرضوا دورات تدريبية خاصة بالسالمة البيولوجية. وأشار أكثر من 50% إىل أهنم تعرضوا إىل إصابات من قبيل وخز اإلبر أو اآلالت احلادة 
أثناء العمل؛ وأشار واحد وستون منهم )24.9%( إىل أهنم يتبعون باستمرار احتياطات السالمة البيولوجية، وقال اثنان ومخسون )21.4%( إهنم يرتدون 
باستمرار القفازات أثناء العمل، بينام َذَكَر ثالثة وأربعون منهم )17.6%( أهنم مل يرتدوا القفازات عىل اإلطالق. وقد تلقى أحد عرش شخصًا منهم فقط 

)4.5%( جرعة مكتملة من اللقاح املضاد اللتهاب الكبد »يب«. 

Infection par le virus de l’hépatite B chez les agents de santé de trois hôpitaux à Khartoum (Soudan) entre 
2006 et 2007

RÉSUMÉ La présente étude a été conduite pour déterminer la séropositivité pour l’infection par le virus de 
l’hépatite B dans le personnel de trois hôpitaux universitaires de la ville de Khartoum, les facteurs de risques 
associés en la matière et leurs antécédents vaccinaux. L’étude a été réalisée de mars 2006 à mars 2007. Les 
participants comptaient 245 personnels hospitaliers sélectionnés de façon aléatoire ; sur douze cas positifs 
(4,9 %) pour l’AgHBs, six faisaient partie du personnel infirmier, deux du personnel de laboratoire et quatre étaient 
des agents d’entretien. Seuls 37 participants (15,1 %) ont déclaré avoir participé à des cours de formation sur la 
sécurité biologique. À peine plus de 50 % des répondants ont indiqué avoir été blessés par piqûre d’aiguille ou 
objet tranchant pendant leur travail ; 61 (24,9 %) ont précisé qu’ils prenaient toujours les précautions de sécurité 
biologique, 52 (21,4 %) déclaraient toujours porter des gants au travail, alors que 43 agents (17,6 %) affirmaient ne 
jamais en porter. Seuls onze participants (4,5 %) avaient reçu les doses complètes de vaccin contre l’hépatite B. 

Book 17-6.indb   474 6/6/2011   9:44:46 AM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد السادس

475

Introduction

Hepatitis B virus (HBV) is a causative 
agent of hepatitis infection, which is 
asymptomatic in most individuals, but 
it can show features of fulminant, acute, 
or chronic hepatitis. The acute type pro-
duces serious illness and approximately 
0.5% of cases are fatal. Chronic infection 
is often lifelong, and can lead to liver fail-
ure and hepatocellular carcinoma [1].

Transmission of HBV is through 
the parenteral route, blood transfusion 
products and sexual intercourse and 
vertically from infected mothers to ne-
onates. The virus is found in body fluids 
such as urine, saliva, nasopharyngeal 
fluids, semen and menstrual fluids, and 
can be transmitted through contact 
with these fluids [2]. 

Hepatitis B virus is the most com-
monly transmitted bloodborne virus in 
the health-care setting. Transmission 
generally occurs from patient to patient 
or from patients to health-care person-
nel via contaminated instruments or 
accidental needle-stick or sharps in-
juries. The virus can be transmitted 
directly through body fluids to mucous 
membranes, cutaneous scratches, abra-
sions, burns or other lesions. Indirect 
transmission can occur from surfaces 
contaminated with blood or body fluids 
to mucous membranes. HBV has been 
shown to survive in dried blood on sur-
faces at room temperature for at least 
a week [3]. The risk of HBV  infection 
among health-care workers is 3–5 times 
higher than in the general population: 
in particular, surgeons, pathologists, 
physicians, laboratory staff, domestic 
staff and nurses have the highest risk of 
infection  [4]. Research findings have 
indicated that 10%–30% of health- care 
workers show serologic evidence of past 
or present HBV infection [5].

Hepatitis B virus infection is com-
mon in Sudan in all age groups. In a 
seroprevalence study carried out in 
Juba, Southern Sudan, in 1993 on 666 
patients attending  Juba Hospital, 26% 

were HBsAg positive  [6].  In  another 
study among soldiers in 5 urban locali-
ties, 78% had evidence of past infection 
[7].  In  a  study  conducted  in  eastern 
Sudan on people in high-risk groups 
(prostitutes, long distance truck drivers 
and soldiers), positivity for HBsAg was 
14% [8]. The epidemiology of hepatitis 
B was also studied in central Sudan, 
Gezira area, where HBsAg positivity 
was 14% [9].  In a  study conducted  in 
Omdurman among adults with acute 
hepatitis,  HBV  infection  was  12.6% 
[10].  Similarly,  12.4% of  patients  at-
tending a surgical unit were positive for 
HBsAg [11]. Sudan is considered highly 
endemic for HBsAg, with prevalence 
about 16%–20% in the general popula-
tion [12]. 

As there are no recent and accurate 
data available in Sudan regarding infec-
tion with HBV in healthcare workers. 
This study was conducted to determine 
the prevalence of infection among 
healthcare personnel from what are 
considered high risk groups working in 
Khartoum teaching hospitals. In addi-
tion, risk factors associated with infec-
tion were also studied and the status of 
hepatitis B vaccination and health-care 
workers who need to be vaccinated 
were determined.

Methods

This study was conducted between 
March 2006 and March 2007. Three 
public hospitals were selected to par-
ticipate in this cross-sectional survey to 
collect data from personnel, Omdur-
man, Khartoum and Khartoum North 
hospitals. Health-care staff (surgeons, 
nurses, domestic staff, laboratory staff, 
and dentists) working in these hospi-
tals were selected to participate in the 
study. 

Sample  size was  calculated at 245 
according to the following equation:

N = z²pq/d² 
Where z = 1.96, p = 0.2, q = 0.8, and 

d = 0.05.

A stratified, simple, random sam-
pling technique was used in selection of 
the study sample. The number of partici-
pants from any hospital was determined 
according to their proportion from the 
total number of the study. Participation 
in the study was voluntary, so when a 
randomly selected participant refused 
to participate, he/she was substituted by 
another participant from the list. There 
were 15 refusals to participate. Person-
nel working in the 3 selected hospitals 
who had a close contact with risk factors 
of HBV infection were included in this 
study. Personnel working in administra-
tive positions were excluded.

The questionnaire used to collect 
data from study participants was de-
signed by the authors. It comprised 3 
parts: the first covered basic informa-
tion such as age, sex, occupation, work-
ing hours per day, etc; the second part 
covered risk factors for HBV infections 
and the last part covered the result of 
HBV infection.

Informed consent was obtained 
from each participant after explaining 
the objective of the study, why these 
groups were selected to participate and 
that participation was voluntary. We 
also explained the methods used in di-
agnosis and informed the participants 
that any identifying information would 
not be disclosed in any report or pub-
lication.

SPSS was used to analyse the data. 
Tables were engendered describing the 
relationship between infection and risk 
factors, e.g. unsafe work area and unsafe 
procedures and practices. 

Laboratory work
We collected 5 mL of venous blood 
in a Vacutainer tube from each of the 
participants. Serum was separated and 
kept at –20 °C until screening. 

Enzyme-linked immunosorbent 
assay (ELISA) commercial kits (Bi-
okit, Spain) were used to detect HBV. 
Serum samples were added and incu-
bated for 1 hour. Plates were washed 
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with approximately 350 µL of washing 
buffer then conjugate (Biokit, Spain) 
was added and the plate incubated for 
30 minutes. This allowed antigen in the 
sample to bind with the goat anti-HBs 
conjugated to peroxidase in order to 
form antigen–antibody complex. The 
plates were washed again to remove 
unbound materials, substrate added 
and colour developed in positive plates 
(control and positive samples). The 
reaction was stopped by adding sulphu-
ric acid. The colour was read as optical 
density in order to determine the result 
of the test [13].

Results

A  total of 245 health workers partici-
pated in this study, 168 (68.6%) females 
and 77 (31.4 %) males. They  included 
23 surgeons, 37 laboratory staff, 6 den-
tists, 73 nurses and 106 domestic staff. 

Twelve (4.89%) of  the participants 
tested positive for hepatitis B surface 
antigen (HBsAg): 6 nurses, 4 domestic 
staff and 2  laboratory  staff  (Table 1). 
All 6 nurses positive for HBsAg were 
from Omdurman hospital, which had 
7 (5.5%) positive cases, while 1 of  the 
laboratory staff was from Khartoum 
hospital and the other from Khartoum 
north (Table 1) 

Only 37 (15.1%) of the participants 
said that they had attended a biosafety 
training course on how to deal with high 
risk materials. 

Overall,  125  (51.0%) participants 
indicated that they had a history of  
needle-stick or sharps injuries during 
their work; 79 of these declared that they 
had been exposed to needle-sticks more 
than 1 time while 46 said that they had 
been exposed only 1 time in their life. 
Regarding the application of biosafety 
precautions (disinfectant spills, wearing 
protective clothing etc.) during their 
work, 61  (24.9%)  indicated  that  they  
always followed the precautions, and 
150 (61.2%) indicated that they some-
times applied the precautions. The 

remaining 34 (13.9%) said that they did 
not follow the biosafety precautions.

Only 52 (21.4%) of the study sam-
ple, including 7 of the 23 surgeons, said 
that they always wore gloves during 
their work  (Table  2). Decontamina-
tion of equipment and area of work 
before and after the work was always 
carried out by 56 (22.9%) of  the study 
participants while 35 (14.2%) said they 
did not comply with the precautions at 
all (Table 2). 

Only 11 participants had had the 
full dose of the hepatitis B vaccination 
(Table 3). The vast majority, 93.1%, had 
no history of vaccination. 

Discussion

Previous findings have indicated that 
the positivity for HBsAg in Sudan is 
16%–20% [12].  In  this  study,  among 
245 participants selected from 3 hospi-
tals, 12 (4.9%) tested positive. 

Participation of healthcare workers 
varied according to occupation, but the 
participation of surgeons was low in 
Khartoum and Omdurman hospitals. 
The main reason in Khartoum hospital 
was that the authority refused to allow 

staff to participate in this study; they 
stated that they had already started 
testing doctors for HBV and did not 
want to repeat the issue. In Omdurman 
hospital, in contrast, the surgeons them-
selves refused to take part in the study 
but did not provide any justification or 
reasons for their refusal. 

The study findings indicated that 
surgeons were more committed than 
other categories to a policy of vaccina-
tion. Infection with hepatitis B virus was 
highest in nurses, and they had a very 
low vaccination uptake (97.2% had not 
received any dose of hepatitis B vac-
cine). Our findings also indicated that 
the surveyed hospitals did not have a 
policy for hepatitis B vaccination. In fact, 
vaccination for HBV was obtained by 
the individuals themselves independent 
of the hospitals. Coverage was very low 
overall:  only  4.5% of  the  health-care 
workers who participated in the study 
received the full dose. In contrast, 15.8% 
of the healthcare workers in an Egyptian 
study reported receiving the full dose of 
hepatitis B vaccine [14].

Regarding biosafety precautions, 
most of the nurses said that they 
sometimes applied precautions. In a 
seroprevalence study of viral hepatitis 

Table 1 Distribution of staff members at 3 hospitals in Khartoum according to 
occupation, sex and site

Variable Hepatitis B +ve 
(n = 12)

Total  
(n = 245)

No. % No %

Occupation 

Dentist 0 0.0 6 2.5

Surgeon 0 0.0 23 9.4

Laboratory staff 2 5.4 37 15.1

Nurse 6 8.2 73 29.8

Domestic staff 4 3.8 106 43.3

Sex

Male 5 6.5 77 31.4

Female 7 4.2 168 68.6

Site (hospital)

Omdurman 7 5.6 126 51.4

Khartoum North 4 5.0 80 32.7

Khartoum 1 2.6 39 15.9
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markers in the main hospital in Yemen, 
health-care workers were tested for  
HBsAg:  the  rate of  infection was 9.9% 
[15].  In another study among hospital 
health-care workers in Saudi Arabia, 
13% of  the  study  sample  showed pre-
vious infection with hepatitis B virus 
[16].  In  a  separate  study  conducted 
among high risk groups in Palestine, 
the rate of infection among health-care 
workers was 9.6%  [17].  In  the  above 
mentioned studies, the infection rate 
is high compared with our study. In a 
study conducted in a services hospital 

in Lahore, Pakistan, HBsAg positivity 
was 5%  in health-care workers. This  is 
similar  to our findings  [18]. However, 
in a study on Moroccan health-care 
workers,  HBsAg  was  only  1%  [19] 
and seroprevalence of HBsAg among 
health-care workers in a Korean study  
was 2.4% [20].

In a study to assess occupational 
exposure to hepatitis infection among 
Turkish nurses, the positivity rate was 
18.7%;  this  is  greater  than  the  8.2%  
reported for the nurses in our study [21]. 

In study conducted to assess knowledge, 
attitudes and practices of health-care 
workers regarding needle-stick injuries 
in Pakistan, 45% of the participants had 
had a needle-stick injury in the past. 
This  is  similar  to our study with 51.0% 
of the participants indicating that they 
had had needle-stick injuries during 
work [22]. 

A vaccination policy for HBV should 
be implemented in health-care work-
ers at high risk of contracting hepatitis 
B virus infection. All precautions and 

Table 2 Decontamination precautions and wearing gloves during work among staff members at 3 hospitals in Khartoum

Variable Use decontamination precautions Wear gloves Total

Always Sometimes Never Always Sometimes Never

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

Occupation

Surgeon 8 34.8 11 47.8 4 17.4 7 30.4 16 69.6 0 0.0 23

Laboratory  
 staff 13 35.1 18 48.7 6 16.2 18 48.7 17 45.9 2 5.4 37

Dentist 3 50.0 1 16.7 2 33.3 5 83.3 1 16.7 0 0.0 6

Nurse 17 23.3 55 75.3 1 1.4 13 17.8 57 78.1 3 4.1 73

Domestic   
 staff 15 14.2 69 65.1 22 20.7 9 8.5 59 55.7 38 35.8 106

Total 56 22.9 154 62.9 35 14.2 52 21.5 150 61.0 43 17.5 245

Sex

Male 24 9.8 44 18.0 9 3.7 19 24.7 47 61.0 11 14.3 77

Female 33 13.5 111 45.3 24 9.8 30 17.9 106 63.1 32 19.0 168

Total 57 23.5 155 63.3 33 13.5 49 20.0 153 62.3 43 17.6 245

Table 3 History of hepatitis B vaccination in staff members at 3 hospitals in Khartoum

Variable History of vaccination Total

3 dosesa 2 doses 1 dose Never

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

Occupation

Surgeon 7 30.5 1 4.3 2 8.7 13 56.5 23

Laboratory staff 1 2.7 1 2.7 1 2.7 34 91.9 37

Dentist 2 33.3 0 0.0 0 0.0 4 66.6 6

Nurse 1 1.4 1 1.4 0 0.0 71 97.2 73

Domestic staff 0 0.0 0 0.0 0 0.0 106 100.0 106

Total 11 4.5 3 1.2 3 1.2 228 93.1 245

Sex

Male 4 5.2 0 0.0 1 1.3 72 93.5 77

Female 7 4.2 3 1.8 2 1.2 156 92.8 168

Total 11 4.5 3 1.2 3 1.2 228 93.1 245
aFull dose.
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protection from sharps and needle-stick 
injuries should be encouraged and en-
forced. The health authority in hospitals 
should adopt a post-exposure testing 
protocol of the staff at risk of exposure 
to hepatitis virus. 
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Rising bacterial resistance to common antibiotics in 
Al Ain, United Arab Emirates
M.R. Al-Kaabi,1 W.U-Z. Tariq 1 and A.A. Hassanein 1

ABSTRACT There is a dearth of local information in Al Ain, United Arab Emirates about antibiotic resistance 
patterns. In this retrospective study in a tertiary referral hospital, antibiotic susceptibility results were analysed 
over the 5-year period 2004–08 and compared with a previous study in the same hospital during 1999–2002. 
Staphylococcus aureus showed a significant decrease in sensitivity to oxacillin from 95.0% in the period 1999–
2002 to 84.4% in 2008. Sensitivity of Acinetobacter spp. to imipenem dropped from 99.0% in 2004 to only 32.5% 
in 2008. During the same period, almost half of Escherichia coli isolates developed resistance to cefotoxime. 
Significant reductions in sensitivity to Pseudomonas aeruginosa between 1999 and 2008 were found for almost 
all the antibiotics tested. Klebsiella spp. did not show any significant change in resistance to any of the tested 
antibiotics. Serious efforts are needed to reduce the risk of the spread of resistant strains of bacteria.

1Division of Microbiology, Unit of Laboratory Medicine, Tawam Hospital, Al Ain, United Arab Emirates (Correspondence to W.U-Z. Tariq: 
tariqwz@yahoo.com). 
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ازدياد مقاومة اجلراثيم للمضادات احليوية الشائعة يف إمارة العني يف دولة اإلمارات العربية املتحدة
حممد راشد الكعبي، وحيد الزمان طارق، عواطف أبو حسنني

ية يف إمارة العني يف دولة اإلمارات العربية املتحدة حول أنامط املقاومة للمضادات احليوية. ويف هذه الدراسة االستعادية  اخلالصة: َتْنُدُر املعلومات املحلِّ
أجرى الباحثون يف أحد مستشفيات احالة الثالثية حتلياًل لنتائج حساسية املضادات احليوية لألدوية عىل مدى مخس سنوات من عام 2004 حتى 2008، 
وقوِرَنْت مع دراسة سابقة أجريت يف نفس املستشفى من عام 1999 حتى 2002. وتبني أن العنقودية الذهبية قد أظهرت انخفاضًا ُيعتّد به إحصائيًا يف 
حساسيتها لألوكساسيلني من 95.0% يف الفرتة 1999-2002 إىل 84.4% يف عام 2008. وانخفضت حساسية الراكدة Acinetobacter لإليميبينيم من 
99.0% يف عام 2004 إىل 32.5% فقط يف عام 2008. وظهرت يف نفس الفرتة مقاومة للسيفوكسيتني يف حوايل نصف ُمستفَردات اإلرشيكية القولونية. 

كام اكُتِشَف انخفاض ُيعتّد به إحصائيًا يف حساسية الزائفة الزنجارية بني عامي 1999 و2008 جلميع املضادات احليوية التي جرى اختبارها تقريبًا. 
ٌة إىل َبْذل  ومل ُتظهر الكلبسيلة أي تغري ُيعتّد به إحصائيًا يف املقاومة أليٍّ من املضادات احليوية التي جرى اختبارها. ويتبنيَّ من الدراسة أن احلاجة ماسَّ

جهود حثيثة حتى يمكن تقليص اختطار انتشار ذراري اجلراثيم املقاومة للمضادات احليوية.

Augmentation de la résistance bactérienne aux antibiotiques courants à Al Ain, (Émirats arabes unis)

RÉSUMÉ Il existe une pénurie d’informations locales à Al Ain (Émirats arabes unis) concernant les schémas de 
résistance aux antibiotiques. Dans la présente étude rétrospective conduite dans un hôpital de soins tertiaires, 
les résultats de sensibilité aux antibiotiques ont été analysés sur une période de 5 ans allant de 2004 à 2008 
puis comparés aux résultats de l’étude précédente de 1999 à 2002 dans le même hôpital. La sensibilité de 
Staphylococcus aureus à l’oxacilline a diminué significativement, passant de 95,0 % entre 1999 et 2002 à 84,4 % en 
2008. La sensibilité d’Acinetobacter spp. à l’imipénem a chuté, passant de 99,0 % en 2004 à seulement 32,5 % en 
2008. Au cours de la même période, on a constaté un développement d’une résistance à la céfotoxime dans près 
de la moitié des isolats d’Escherichia coli. Des réductions importantes de la sensibilité de Pseudomonas aeruginosa 
entre 1999 et 2008 ont été observées pour presque tous les antibiotiques testés. La résistance de Klebsiella spp. 
aux antibiotiques testés est restée plutôt stable. Des efforts importants sont requis pour réduire le risque de 
propagation de souches bactériennes résistantes.
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Introduction

There is global concern about the grow-
ing problem of antimicrobial resistance, 
especially the appearance and rapid 
spread of methicillin-resistant Staphylo-
coccus aureus (MRSA) in hospitals and 
the community [1]. The phenomenon 
is complex, involving specific micro-
bial characteristics, selective pressures 
of antimicrobial use and demographic 
and technological changes that enhance 
the transmission of drug-resistant or-
ganisms. Such infections are becoming 
virtually untreatable and are leading to 
rising morbidity, mortality and health 
care costs [2].

In the United Arab Emirates (UAE), 
as in other countries, there is a grow-
ing concern about the indiscriminate 
prescription of antibiotics and even self-
medication for minor ailments for which 
they many not be required. This can 
lead to the development of antibiotic- 
resistant strains of bacteria, thus reduc-
ing the effectiveness of certain anti-
biotics when they are required for a 
specific infection [3]. There has been 
growing concern in Saudi Arabia too as 
hospital strains of resistant bacteria are 
finding their way into the community: 
steps have been taken to modify local 
guidelines about the optimum use of 
antibiotics [4]. As there are variations in 
the resistance pattern in different coun-
tries, a thorough understanding of the 
changing local trends provides valuable 
information to hospitals to help them 
evaluate and plan for the proper man-
agement of clinical cases and to guide 
antibiotic stewardship programmes.

The present study at a tertiary refer-
ral hospital in Al Ain Emirate aimed to 
determine the susceptibility of certain 
bacterial isolates over the 5-year period 
2004–08 and compare the results with a 
previous study in the same hospital car-
ried out during the period 1999–2002. 
There is a dearth of local information in 
Al Ain and it was hoped that this study 
would provide valuable information 
about current patterns of resistance.

Methods

This retrospective study was carried out 
in Tawam hospital, Al Ain, over the pe-
riod 2004–08. The susceptibility results 
of the following bacterial isolates were 
analysed: Staph. aureus, Escherichia coli, 
Pseudomonas aeruginosa, Klebsiella spp., 
Acinetobacter spp. and Stenotrophomonas 
maltophilia. The results were compared 
with a previous study carried out during 
the period 1999–2002 [5]. The previ-
ous study was performed in the same 
hospital, under similar conditions, but 
by different workers. In some cases, 
comparable data were not available for 
the same antibiotics/strains and the 
trends in susceptibility were traced dur-
ing the present study only.

The bacteria were identified by 
conventional microbiology methods. 
Initially, between January 2004 and June 
2006, the Vitek 1 microbiological culture 
analyser (BioMérieux) and the Analytic 
Profile Index strips (BioMérieux) were 
used for identifying bacteria. Subse-
quently,  the Vitek 2 analyser  replaced 
the Vitek 1. Antibiotic susceptibility 
was tested by the disk diffusion method 
during  the period  January 2004–June 
2006, and then the Vitek 2 was used to 
perform antibiotic susceptibility testing 
for most isolates, while the disk diffusion 
method was retained for testing in case 
the Vitek 2 failed to produce satisfactory 
results or if retesting of susceptibility for 
a particular organism was considered 
necessary. The Vitek 2 provided mini-
mum inhibitory concentration values 
for the tested isolates. The Clinical 
and Laboratory Standards Institute’s 
guidelines were used to interpret the 
antibiotic disk diffusion data [6].

Different antibiotic panels (as 
deemed appropriate, with the consen-
sus of a microbiologist and the treating 
physicians) were applied for different 
organisms. The data were saved in a lab-
oratory information system (Epicenter, 
version 4.0) which has  the  facility  to 
eliminate patient duplicate specimens 
(i.e. repeat isolates from the same body 

site and hospital service) from analysis. 
The algorithm used for handling repeat 
isolates was patient-based and only the 
first isolate per patient was included 
in the analysis. The calculation of per-
centage susceptible did not include 
isolates with intermediate susceptibility. 
Cumulative antibiogram reports of the 
different isolates and antimicrobials for 
the period of 2004–08 were compared 
with the study in 1999–2002.

Logistic regression analysis was 
done using SPSS, version 17.0 to assess 
the association between year of sam-
pling and the antimicrobial resistance 
of the tested pathogens to determine 
whether there were significant changes 
in the percentage resistance over time. 

Results

Staph. aureus strains showed a steady 
decrease in sensitivity to oxacillin from 
94.0% in 2002 to 84.4% in 2008. Com-
paring the average rate of sensitivity 
over the period 1999–2002 in the previ-
ous study (96.0%) with the rate in 2008 
showed that the decrease was significant 
(P < 0.05) (Table 1).

P. aeruginosa showed significant de-
creases in sensitivity (P < 0.05) between 
the  average  rate  for  1999–2002  and 
the rate in 2008 to amikacin, cefepime, 
ciprofloxacin  (88.9%  to 81.6%),  gen-
tamicin, imipenem and piperacillin/
tazobactam (Table 1). Sensitivity to 
azetreonam decreased significantly 
between 2004 and 2008 and to ceftazi-
dime between 1999–2002 and 2007.

Acinetobacter spp. showed a signifi-
cant decrease in sensitivity between 2004 
and 2008 (P  < 0.05)  to  all  the  tested 
antibiotics, imipenem, ceftazidime, cip-
rofloxacin, gentamicin and piperacillin/
tazobactam (Table 1).

E. coli showed a significant de-
crease in sensitivity between the av-
erage  for 1999–2002  study and 2008 
(P  < 0.05)  to  amikacin,  ceftazidime, 
ciprofloxacin, gentamicin (Table 1). 
Data were not available for 1999–2002 
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Table 1 Antibiogram for isolates from a tertiary referral hospital in Al Ain by year

Antibiotic Previous 
study [5]

Current study

1999–2002 2004 2005 2006 2007 2008

n % n % n % n % n % n %

Staphylococcus aureus

Oxacillin 100 96.0 607 94.0 679 94.0 620 92.7 642 91.1 787 84.4a

Pseudomonas aeruginosa 

Amikacin 292 95.5 336 97.3 353 93.8 449 95.3 697 93.7 784 87.9a

Azetreonam – – 308 94.8 373 93.3 449 77.7 700 65.7 793 61.1

Cefepime 55 96.4 172 96.1 266 95.1 341 92.4 663 77.9 783 79.6a

Ceftazidime 270 90.0 430 94.8 422 95.2 480 91.0 710 79.6 – –

Ciprofloxacin 397 88.9 399 92.9 424 92.2 478 90.2 710 81.9 788 81.6a

Gentamicin 387 91.2 452 88.9 457 89.5 482 88.8 710 86.3 789 82.4a

Imipenem 388 93.8 427 93.9 443 93.9 478 89.9 710 86.0 788 80.4a

Piperacillin 170 82.9 198 93.9 343 94.4 416 84.6 710 73.5 788 80.1

Piperacillin/ 
 tazobactam 385 95.3 430 95.5 364 95.9 470 87.2 710 76.2 790 86.3a

Acinetobacter spp.

Amikacin – – 80 85.0 78 70.5 64 90.6 120 84.2 126 61.2

Amoxicillin/ 
 clavulanate – – 103 43.7 104 35.6 71 28.1 123 12.4 – –

Cefotaxime – – 102 31.3 112 29.4 72 31.3 123 9.5 120 8.6

Ceftazidime – – 101 66.3 101 52.4 72 65.3 123 42.3 125 31.6b

Ciprofloxacin – – 96 65.6 102 72.5 72 84.5 123 52.9 125 30.1b

Gentamicin – – 110 77.2 105 69.5 72 88.9 123 67.5 129 42.4b

Imipenem – – 101 99.0 106 94.3 72 91.7 123 61.5 127 32.5b

Piperacillin – – 46 52.1 85 52.9 55 67.3 123 44.7 127 25.0

Piperacillin/ 
 tazobactam – – 101 69.3 85 60.0 72 75.0 123 48.8 127 29.6b

Trimethoprim/ 
 sulfamethoxazole 57 59.6 93 53.7 72 73.6 123 70.3 127 28.9

Escherichia coli

Amikacin 438 99.8 557 95.8 416 93.5 765 82.5 1333 65.9 1424 76.5a

Amoxicillin/ 
 clavulanate – – 934 70.3 921 73.2 1002 76.3 1310 66.8 1420 58.3b

Ampicillin 1041 31.3 770 36.6 706 35.8 1004 35.9 1360 31.6 1435 27.8

Cefotaxime – – 948 90.9 858 89.3 926 86.5 1360 81.6 1425 76.3

Ceftazidime 1004 91.0 931 92.0 816 91.2 990 86.8 1360 82.7 1420 77.3a

Cefuroxime – – 724 84.1 775 88.3 752 83.8 1088 75.4 1354 69.7b

Cephalothin – – 731 53.7 788 56.5 828 51.8 1087 44.8 1354 38.3

Ciprofloxacin 1021 80.1 874 77.5 833 78.9 1004 78.1 1360 72.1 1431 65.2a

Gentamicin 1023 88.9 973 86.2 924 90.0 1002 87.2 1360 81.8 1433 82.3a

Imipenem 1012 100.0 928 99.9 892 99.6 994 100.0 1360 100.0 1434 99.9

Nitrofurantoin – – 735 93.6 786 93.0 803 93.0 1085 92.5 1347 92.6

Piperacillin 599 36.7 396 51.5 725 52.4 827 43.9 1360 33.5 1433 38.1

Piperacillin/ 
 tazobactam 724 97.9 928 91.9 723 91.9 998 94.2 1360 95.6 1433 95.1

Trimethoprim/ 
 sulfamethoxazole 1011 48.9 564 56.3 782 55.9 1001 60.0 1360 53.3 – –
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for other antibiotics; their sensitivities 
were shown to decrease significantly 
between 2004 and 2008: amoxicillin/
clavulanate, cefuroxime and cefotoxime 
(90.9% to 75.9%). E. coli did not show 
any significant change in resistance to 
nitrofurantoin, piperacillin/tazobactam, 
imipenem and trimethoprim/sulfam-
ethoxazole over the period 2004–08.

Klebsiella spp. did not show any sig-
nificant change in resistance to any of 
the tested antibiotics between 2004 and 
2008 (Table 1).

There was a drop in sensitivity of 
Sten. maltophilia to sulfamethoxazole 
between 2004 and 08 but  this was not 
significant (Table 1).

The number of extended spectrum 
of beta-lactabase (ESBL)-producing 
isolates found increased significantly 
over  the period 2004–08  (P  <  0.05) 
(Figure 1). The increase was evident 

for both isolates of E. coli  (from 7.0% 
to 22.3%) and Klebsiella  spp.  (9.3%  to 
16.4%) (Figure 2).

Discussion

Bacterial resistance to β-lactam anti-
biotics first  appeared  in  the 1960s,  as 
methicillin began to be used in clinical 
practice and was identified in 1% of iso-
lates [7]. By 1993, serious concern was 
being expressed about the emerging 
problem that Japanese hospitals were 
experiencing due to MRSA. Nowadays, 
MRSA, with its serious implications, has 
appeared all over the world [8]. Accord-
ing to an estimate, the rate of MRSA 
strains have almost doubled in the Unit-
ed States of America (USA), during the 
same period,  from 127 000  in 1999  to 
278 000 in 2005. The number of people 
dying due to MRSA infections reached 

17 000 in 2005, an increase from 11 000 
in 1999 [9]. A  similar  trend had also 
been observed in the United Kingdom, 
where MRSA was reported to be a cause 
of death  in 1652 cases  in 2006,  a  rise 
from 51 MRSA-related deaths in 1993, 
albeit with a subsequent gradual decline 
in mortality [10]. The data for oxacillin 
in the present study showed that the 
rate of MRSA  increased  from 5.0%  in 
the period 1999–2002 [5] to 15.6% in 
2008 in the present study.

Acinetobacter spp. are also notorious 
for their ability to develop resistance to 
all classes of antimicrobials. A. bauman-
nii is a hospital-acquired organism and 
is therefore exposed to a broad range 
of antibiotics. Most probably these ge-
netic determinants have been acquired 
from other nonfermenter organisms in 
the environment, as well as common 
members of the Enterobacteriaceae.  
β-lactamases and efflux pumps have 

Table 1 Antibiogram for isolates from a tertiary referral hospital in Al Ain by year (concluded)

Antibiotic Previous 
study [5]

Current study

1999–2002 2004 2005 2006 2007 2008

n % n % n % n % n % n %

Klebsiella spp.

Amikacin – – 213 93.4 190 94.2 282 95.4 371 94.1 397 93.9

Amoxicillin/ 
 clavulanate – – 323 82.3 330 85.7 335 89.2 378 89.1 393 81.3

Cefoxitin – – 324 89.1 313 89.4 328 91.8 378 89.7 395 83.9

Ceftazidime – – 324 90.4 294 90.1 331 91.8 378 90.9 394 84.3

Cefuroxime – – 166 82.7 177 89.6 147 93.2 172 90.1 324 80.0

Cephalothin – – 157 80.2 180 81.6 167 89.2 166 85.5 324 78.4

Ciprofloxacin – – 306 90.5 300 91.3 336 93.7 378 92.9 395 91.0

Gentamicin – – 336 92.5 330 91.8 336 93.1 378 90.5 398 88.7

Imipenem – – 321 100.0 321 99.3 335 100.0 378 100.0 385 99.7

Nitrofurantoin – – 159 40.8 179 40.7 165 30.9 167 21.6 323 19.7

Piperacillin – – 129 63.5 272 66.5 285 20.0 378 3.4 397 39.0

Piperacillin/ 
 tazobactam – – 323 86.6 253 88.5 335 92.8 378 95.8 397 90.2

Trimethoprim/ 
 sulfamethoxazole – – 184 80.4 272 82.3 335 88.6 378 86.4 397 83.9

Stenotrophomonas maltophilia

Trimethoprim/ 
 sulfamethoxazole – – 26 100.0 42 95.2 38 97.4 63 95.2 63 88.7

aP < 0.05 versus average data for years 1999–2002. 
bP < 0.05 versus year 2004. 
n = number of isolates tested; – = not tested.
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been implicated in the resistance mech-
anisms of Acinetobacter strains [11]. 
Over the years of our study, the sensitiv-
ity rates of Acinetobacter spp. to various 
antibiotics have than more halved and 
we have been left no good choice of 
antibiotics. Until recently, carbapenams 
would have been the choice against Aci-
netobacter spp. as our study showed that 
99.0% of these organisms were sensitive 
to  imipenem  in 2004. By 2008, how-
ever, sensitivity had dropped to only 
32.5%.  Acinetobacter spp. commonly 
colonize patients in intensive care units, 
especially those who are intubated 
or have multiple intravenous lines or 
monitoring devices, postsurgical drains 
or urinary catheters. These organisms 
are found almost exclusively in patients 
admitted to hospitals. Irrespective of the 
fact that their role in disease causation is 
marginal and the cause of mortality and 
morbidity is due the underlying disease, 
their rising resistance against antimicro-
bial drugs is alarming [12].

E. coli is a ubiquitous organism, 
which may spread to human beings 
from animals, mainly poultry. It is be-
coming resistant to multiple drugs and 
the findings from poultry isolates are 
also reflected in the human isolates of 
this organism, mainly due to the exten-
sive use of antibiotics in farming [12]. A 
study in the USA revealed that almost 
331 of the 931 E. coli isolates from hu-
mans and poultry were resistant to 1 
or more commonly used antibiotics 
[14]. During the same period, almost a 
quarter of E. coli isolates have developed 
resistance to cefotaxime. Moreover the 
organisms showing drug resistance 
have been shown to express high levels 
of virulence factors [15].

The problem of drug resistance 
in P. aeruginosa  are multifold. The 
organism may accumulate intrinsic 
drug resistance mechanisms such as 
overproduction of cephalosporinase 
AmpC, increased drug efflux, fluo-
roquinolone target mutations and 

deficient production of porin OprD. 
Moreover, there are exogenous mecha-
nisms such as production of secondary 
β-lactamases and aminoglycoside-mod-
ifying enzymes. These retain the ability 
to generate severe bloodstream infec-
tions. Therefore, multidrug-resistant P. 
aeruginosa may remain fully pathogenic 
[16]. We  found significant  reductions 
in sensitivity to P. aeruginosa between 
1999 and 2008  for almost all  the anti-
biotics tested.

Taking into consideration the local 
antibiogram data, guidelines have been 
issued for rational use of antibiotics in 
the UAE. The overuse of antibiotics 
is avoided and as far as possible the 
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Figure 1 Total number of extended spectrum of beta-lactamase (ESBL)-producing 
isolates of Escherichia coli and Klebsiella spp. out of total ESBL isolates from a 
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Figure 2 Percentage of extended spectrum of beta-lactamase (ESBL)-producing 
isolates of Escherichia coli and Klebsiella spp. from total ESBL isolates from a 
tertiary referral hospital in Al Ain for 2004–08

most appropriate antibiotic is used for 
an adequate period and not beyond. 
The overuse of antibiotic for surgical 
prophylaxis is also discouraged. Anti-
biotics are reserved for those patients 
who can benefit from them, i.e. those 
are the shown to be infected with the 
relevant bacterial pathogen. As far as 
possible, a narrow spectrum drug is 
used to cover a particular organism 
identified. Serious efforts are needed 
to reduce the risk of development of 
resistant strains of bacteria in the envi-
ronment and in hospitals. Surveillance 
of resistance should be a key factor to 
generate data to inform improvements 
in clinical practice.
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Excerpt from a podcast broadcast on the occasion of World Health Day 2011

Dr Mario Raviglione: Drug resistance or antimicrobial drug resistance is a real global threat. 

First, it kills. We don’t have a precise number but it kills hundreds of thousands of people every year. •	

Second, it challenges greatly - care and control of infectious diseases that in the past were curable - for some of them •	
we are now in the pre-antibiotic era, we are back to the 1930s or 40s. 

Third, it has not yet been fully realized that drug resistance threatens the achievements of the Millenium Develop-•	
ment Goals because it kills children, it kills mothers, it kills HIV, TB and malaria patients. 

Finally, it compromises health security, and may damage economies. •	

The full podcast can be heard via the link on this page:  
http://www.who.int/mediacentre/multimedia/podcasts/2011/whd_20110408/en/index.html
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Epidemiological profile of health-care-associated 
infections in the central-east area of Tunisia
K. Ben Salem,1 S. El Mhamdi,1 M. Letaief,1 M. Bchir 1 and M.S. Soltani 1

ABSTRACT This study aimed to estimate the prevalence and risk factors for health-care-associated infection (HAI) 
in all 9 hospitals of the central-east area of Tunisia in 2005. Of 1373 patients admitted for more than 48 hours, 
74 developed HAI, a prevalence of 5.4% (95% CI: 4.2%–6.6%). The prevalence was significantly higher in the 
intensive care units (18.4%) and neonatal departments (12.7%). There were 79 infections and the most frequent 
sites of infection were respiratory tract and urinary tract. Microbiological examination was performed for 25 cases 
of HAI and Pseudomonas aeruginosa was identified in 8 cases. Multiple logistic regression analysis indicated that 
HAI was linked to diabetes (OR = 2.0), immunosuppression (OR = 3.3), length of stay (OR = 4.5), central venous 
catheter (OR = 2.5) and peripheral venous catheter (OR = 10.2). We conclude that HAIs are of concern in this area 
of Tunisia.

1Department of Community Medicine, Faculty of Medicine, Monastir, Tunisia (Correspondence to K. Ben Salem: Kamel.BenSalem@fmm.rnu.tn). 
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املرتسم الوبائي للعدوى امُلواكبة للرعاية الصحية يف املنطقة الوسطى الرشقية من تونس
كامل بن سامل، سناء املحمدي، منذر اللطّيف، حممود بشري، حممد السويس سلطاين

اخلالصة: استهدفت هذه الدراسة تقدير انتشار عوامل االختطار للعدوى امُلواكبة للرعاية الصحية يف مجيع املستشفيات التسعة املوجودة يف املنطقة 
الوسطى الرشقية من تونس عام 2005. وتبني أنه من بني 1373 مريضًا أدخلوا املستشفيات ومكثوا فيها ألكثر من ثامن وأربعني ساعة، أصيب أربعٌة 
وسبعون مريضًا بالعدوى امُلواكبة للرعاية الصحية، بمعدل انتشار قدُره 5.4% )فاصلة الثقة 95%: 4.2% - 6.6%(. وكان معدل االنتشار أعىل عىل 
79 عدوى، وكان أكثر  نحو ُيعتّد به إحصائيًا يف وحدات الرعاية املرّكزة )18.4%( ويف أقسام رعاية الِولدان احلديثي الوالدة )12.7%(. وكان هناك 
موقعني من حيث تكرار اإلصابة بالعدوى تكرارًا مها اجلهاز التنفيس واملسالك البولية. وقد أجري فحص مكروبيولوجي لـ 25 حالة من احلاالت 
د عىل ارتباط اإلصابة  التي أصيبت بالعدوى امُلواكبة للرعاية الصحية، واكتشفت الزائفة الزنجارية ثامٍن منها. ويدل حتليل التحّوف اللوجستي املتعدِّ
)نسبة  املستشفى  يف  املكث  وطول   ،)3.3  = األرجحية  )نسبة  املناعة  وَكْبت   ،)2.0 األرجحية=  )نسبة  بالسّكرّي  الصحية  للرعاية  امُلواكبة  بالعدوى 
واستنتج   .)10.2  = األرجحية  )نسبة  حميطي  وريدي  ِقثطار  ووجود   ،)2.5  = األرجحية  )نسبة  مركزي  وريدي  ِقثطار  ووجود   ،)4.5  = األرجحية 

الباحثون أن العدوى امُلواكبة للرعاية الصحية تستحق االهتامم يف تلك املنطقة من تونس.

Profil épidémiologique des infections liées aux procédures de soins dans la région du centre-est de la 
Tunisie

RÉSUMÉ La présente étude visait à estimer la prévalence et les facteurs de risque des infections liées aux 
procédures  de soins dans tous les hôpitaux de la région du centre-est de la Tunisie, comptant neuf établissements, 
en 2005. Sur un total de 1373 patients séjournant depuis plus de 48 heures à l’hôpital, 74 ont présenté une 
infection associée aux procédures de soins, correspondant à une prévalence de 5,4 % (IC à 95 % : 4,2 %–6,6 %). 
La prévalence était nettement plus élevée dans les unités de soins intensifs (18,4 %) et les services de néonatalogie 
(12,7 %). Au cours de l’étude, 79 infections ont été observées et les sites d’infection les plus fréquents étaient les 
voies respiratoires et urinaires. Une analyse microbiologique a été réalisée pour 25 cas d’infections liées aux 
procédures de soins et Pseudomonas aeruginosa a été identifié dans 8 cas. Une analyse de régression logistique 
multiple a indiqué que les infections associées aux procédures de soins étaient liées aux variables suivantes : 
diabète (OR = 2,0), immunodépression (OR = 3,3), durée du séjour (OR = 4,5), pose d’un cathéter veineux central 
(OR = 2,5) ou d’un cathéter veineux périphérique (OR = 10,2). Nous en concluons que les infections liées aux 
procédures de soins constituent un motif de préoccupation dans cette région de Tunisie.
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Introduction

Nosocomial or health-care-associated 
infection (HAI) is an important cause 
of patient’s morbidity and mortality 
[1]. In recent years, it has become more 
prominent due to the greater complex-
ity of hospital patients’ conditions and 
to developments in health care, which 
in some institutions has led to patients 
becoming more vulnerable to infection. 
As an adverse outcome of acute hos-
pital care, HAI can be used as a quality 
indicator for the overall assessment of 
hospital treatment [2]. 

Surveillance for HAI is an essential 
part of infection control and has been 
widely accepted throughout the world 
as a primary step for prevention. To 
accomplish this, prevalence surveys 
can be used to quantify the burden of 
disease and to help establish priorities 
[3]. A  study  in Morocco  reported on 
the prevalence of hospital-acquired 
infection  in  a university hospital  [4]. 
In nearby Tunisia, in order to estab-
lish infection control programmes and 
select priorities, we need to assess the 
magnitude of HAI in the local context 
and to identify the major associated 
factors. In our case, to scope and assess 
the magnitude of the problem of HAI 
and to establish control priorities we 
carried out a prevalence survey of HAI 
in hospitals in the central-east region of 
Tunisia as a part of the national preva-
lence survey (NOSOTUN05). 

Methods

Sample
All health care facilities in the central-
east region of Tunisia were invited to 
participant in a cross-sectional study. 
A total of 9 hospitals participated: 4 
teaching hospitals, 3 regional hospitals 
and 2 private clinics.

Each department was visited on one 
day. All inpatients present on the day 
of the study who had a hospital stay 
exceeding 48 hours were included (n 

= 1373 patients). Data were collected 
continuously over  the 2-month period 
January and February 2005. 

Data collection
A trained public health doctor and a 
senior technician in hospital hygiene 
were in charge of data collection in each 
hospital. The data collection schedule 
of the investigators was unknown to 
hospital officials.

Three datasheets (hospital, depart-
ment and patient) were designed for 
data collection. Data entry was anony-
mous. The hospital and department 
datasheets were used to collected data 
on the duration of stay for each pa-
tient, department of admission and the 
specialty (medical or surgical). In the 
patients’ datasheet we collected data 
on age and sex; intrinsic risk factors for 
HAI (malnutrition, diabetes, neutrope-
nia, immunosuppression and obesity); 
extrinsic risk factors (urinary catheter, 
parenteral nutrition, mechanical ven-
tilation, central and peripheral venous 
catheter); site of infection; antibiotic 
use; and microorganisms isolated and 
resistance pattern. 

In the surgery department, we col-
lected information for each patient who 
underwent surgery about: the degree 
of urgency; the American Society of 
Anesthesiology (ASA) physical status 
score [5]; the Altemeier contamination 
classification [6]; and the use of antibi-
otic prophylaxis. 

Definitions
We adopted the US Centers for Dis-
ease Control and Prevention (CDC) 
definition of HAI [7] as a  localized or 
systemic condition resulting from an 
adverse reaction to the presence of an 
infectious agent(s) or its toxin(s) when 
there is no evidence that the infection 
was present or incubating at the time 
of admission to the acute care setting. 
HAIs may be caused by infectious 
agents from endogenous or exogenous 
sources. In the current study only clini-
cally or microbiologically documented 

cases were considered as positive for 
HAI.

The following definitions were used: 
obesity was body mass  index > 30 kg/
m2, malnutrition was body mass index 
< 17 kg/m2; neutropoenia was < 2000 
neutrophils/µL of blood; diabetes was 
glycemic index > 1.26 g/L; immunosup--
pression was CD4 count < 500 mm3.

Data analysis
Analyses were performed using Epi-info 
software, version 6.0. The analysis of fac-
tors associated with HAI was based on 
appropriate statistical tests (Student t-
test to compare means, non-parametric 
tests when a normal distribution of data 
could not be assumed and chi-squared 
test for the comparison of percent-
ages). A P-value < 0.05 was considered 
to be statistically significant. Variables 
with univariate test value ≤ 0.25 were 
included in a multivariate stepwise 
logistic regression to control for the 
effect of confounding variables. In the 
final model we identified the factors 
independently associated with HAI.

Results

Patients’ demographic and 
clinical characteristics
The overall majority of the study pa-
tients (95.5%) were hospitalized  in the 
university hospitals. Their mean age was 
46.4 (standard deviation 22) years, with 
extremes ranging from 1 day to 91 years 
and the sex ratio was 1.07.

The median length of stay between 
patient admission in each department 
and the date of the inquiry was 7 days 
(interquartile range 4–14).

Almost three-quarters of all patients 
(988, 72.0%) presented with 1 or more 
intrinsic or extrinsic risk factor for HAI 
(Table 1).

A total of 302 patients underwent a 
surgical procedure. Among them, 4.0% 
were classified as Altemeier surgical 
contamination  classes  3  and  4,  4.0% 
had ASA physical status score 3+ and 
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63.0%  received antibiotic prophylaxis 
(Table 2). 

Overall prevalence
During the survey, 74 of the 1373 
patients were diagnosed with HAI, 
an  overall  prevalence  of  5.4%  (95% 
CI:  4.2%–6.6%).  Five  patients  had 
more than 1 infection and so the 
total number of infections was 79: 

respiratory infections were the most 
common (45.6%)  followed by urinary 
tract infections (16.5%) and surgical site 
infections (15.2%). 

The median length of hospital stay 
was significantly higher for infected 
patients [12.5 days (interquartile range 
9–19)]  and  than  for  noninfected 
patients [7 days (interquartile range 
4–13)] (P < 0.01).

Prevalence by department 
The prevalence of HAI was significantly 
higher in the intensive care units (8/43, 
18.6%) and neonatal care units (11/54, 
20.3%) compared with other hospital 
departments (P < 0.001). Of the patients 
in  intensive  care units,  18/43  (42%) 
were under mechanical ventilation, with 
a high rate of nosocomial pneumonia in 
this group (4/18, 22.2%) (P < 0.01).

Table 1 Risk factors for health care associated infection

Risk factor Total patients
(n = 1373)

Infected patients
(n = 74)

Uninfected 
patients

(n = 1299)

Statistics

No. % No. % No. % OR 95% CI

Immunosuppression 29 2.1 6 8.1 23 1.8 4.1 1.51–11.2

Malnutrition 72 5.2 8 10.8 64 4.9 2.4 1.10–5.20

Diabetes 304 22.1 26 35.1 278 21.4 1.9 1.13–3.07

Obesity 193 14.1 9 12.2 184 14.2 0.7 0.34–1.54

Neutropenia 8 0.6 3 4.1 5 0.4 7.2 1.38–38.1

Mechanical ventilation 38 2.8 9 12.2 29 2.2 5.4 2.38–12.3

Parenteral nutrition 38 2.8 8 10.8 30 2.3 5.2 2.30–11.9

Urinary catheter 138 10.1 15 20.3 123 9.5 2.3 1.23–4.19

Peripheral venous catheter 597 43.5 60 81.1 537 41.3 2.6 1.58–4.28

Central venous catheter 26 1.9 5 6.8 21 1.6 8.6 3.79–19.6

OR = odds ratio; CI = confidence interval.

Table 2 Prevalence of health care associated infection for patients undergoing surgery

Surgery characteristics Total surgery patients
(n = 302)

Infected patients
(n = 26)

Uninfected patients
(n = 276)

P-value

No. % No. % No. %

ASA physical status score      

1 214 70.9 16 61.5 198 71.7

0.42 76 25.2 8 30.8 68 24.6

3+ 12 4.0 2 7.7 10 3.6

Endoscopy

Yes 192 63.6 13 50.0 179 64.9
0.3

No 110 36.4 13 50.0 97 35.1

Urgency of procedure

Elective 248 82.1 2 7.7 246 89.1
0.2

Urgent 54 17.9 24 92.3 30 10.9

Altemeier contamination class

1 136 45.0 12 46.2 124 44.9

0.82 154 51.0 12 46.2 142 51.4

3 and 4 12 4.0 2 7.7 10 3.6

Antibiotic prophylaxis

Yes 191 63.2 20 76.9 171 62.0
0.4

No 111 36.8 6 23.1 105 38.0

ASA = American Society of Anesthesiology.
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The prevalence of HAI in surgery 
departments was 8.6% (26/302) (Table 
2). In this group, urinary tract infection 
was the most common infection (9/26 
cases). The median length of stay in the 
surgical department was significantly 
greater for infected patients [18 days 
(interquartile  range 12–22)]  than  for 
noninfected patients [8 days (interquar-
tile range 4–15)] (P < 0.01).

Microbiology data
Microbiology findings were available 
for only 25 cases of HAI; Gram-negative 
bacilli were  identified  in 80% (20/25) 
of cases, predominately Pseudomonas 
aeruginosa  (8/20 cases). Among cases 
for which microbiology findings were 
available, 11 cases of antibiotic resist-
ance were detected, 4 in P. aeruginosa.

Antibiotics were prescribed for 
58 HAI patients, with more than 1 
antibiotic  for 30  (52%) of  cases. The 
most frequently used antibiotics were 
β-lactamases (45%), quinolones (15%) 
and aminoglycosides (13%). 

Risk factor analysis
Except for obesity, all the studied risk 
factors were significantly associated 
with HAI (P < 0.01) (Table 1). 

The variables included in the mul-
tivariate analysis model were: diabetes, 
malnutrition, immunosuppression, 
neutropenia, urinary catheter, central 
venous catheter, peripheral venous cath-
eter, mechanical ventilation, parenteral  
nutrition, length of stay and age (di-
vided into classes). The model retained 5 
variables independently associated with 
HAI: diabetes (OR = 2.0), immunosup-
pression (OR = 3.3), length of stay (OR 

= 4.5), central venous catheter (OR = 
2.5) and peripheral venous catheter (OR 
= 10.2) (0.001 < P < 0.03) (Table 3).

Discussion

Although HAI includes infections 
contracted in ambulatory care depart-
ments, our present study was limited 
to hospital infections. By using a preva-
lence survey with standard methods 
[8]  and  the CDC definition  of HAI 
we are able to compare our study with 
other prevalence surveys using the same 
methods and definition. The data col-
lection by a public health doctor and 
a senior technician in hospital hygiene 
ensured that the survey was conducted 
in a consistent and correct manner. The 
study achieved its objectives in terms of 
determining the prevalence and associ-
ate factors of HAI.

We found that the prevalence of  
HAI in this region of Tunisia was 5.4%. 
This rate is similar to other studies using 
the  same methods [9,10]. The highest 
risk specialties were intensive care and 
neonatal care units, where the prevalence 
of HAI was 18.6% and 12.7% respective-
ly. These observations are confirmed by 
the literature and are the result of several 
factors related to the patients (such as 
age, co-morbidities) [11] and the use of 
invasive procedures, especially central 
venous catheters [12].

In our study, multivariate analysis 
shows that diabetes, length of stay, im-
munosuppression and use of central 
line and peripheral venous catheters 
were independent risk factors of HAI. 
Use of a peripheral venous catheter was 

the most important risk factor (OR = 
10.2);  this may be because  less care  is 
taken in insertion of these catheters as 
staff see it as a simple, everyday activ-
ity. We also found a linear correlation 
between the number of risk factors and 
the rate of HAI. Similar results were 
reported by another study [13].

The most frequently infected site 
was the respiratory tract. It has been 
demonstrated that pneumonia is the 
most common nosocomial infection, 
and respiratory infection is especially 
common in intensive care units because 
of  the use of artificial  ventilation [14]. 
These results were confirmed in our 
study,  in which 42% of  intensive  care 
unit patients were under mechanical 
ventilation, with a high rate of noso-
comial pneumonia (22.2%)

Among operated patients, and in 
accordance with the literature, surgical 
site infections were the most common 
infections  [15,16]. The ASA physical 
status score, which consists of 5 classes 
[5],  and  the Altemeier contamination 
classification, which separates interven-
tions depending on the degree of clean-
liness  [6], were predictors of  infection 
risk in surgical patients. Overall, surgical 
site infections were in fourth position, 
which demonstrates the attention given 
to surgical site asepsis to avoid surgical 
wound infection. However, less atten-
tion was given to other important as-
pects such as urinary catheter insertion 
under aseptic conditions and regular 
catheter changes. 

The rate of microorganisms, based 
on microbiological examination, usu-
ally exceeds 60% [17,18].  In our case, 

Table 3 Independent risk factors of health care associated infections

Risk factor Wald OR (exp β) 95% CI P-value

Diabetes 4.34 2.0 1.03–3.02 0.03

Length of stay 24.01 4.5 2.47–8.24 0.01

Immunosuppression 5.14 3.30 1.17–9.27 0.02

Central venous catheter 12.16 2.53 1.50–4.28 0.01

Peripheral venous catheter 27.04 10.20 4.25–24.5 0.001

OR = odds ratio; CI = confidence interval.
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microbiological testing was performed 
in only one-third of cases of HAI. This 
low rate of ordering microbiological 
testing may be related to the type of 
infection. Diagnosis of respiratory tract 
infections (the most frequent type of 
infection inours tudy) is usually done by 
clinical suspicion and treated without 
microbiological confirmation.

Microbiological testing in HAI cases 
usually shows that Gram-negative bacilli 
are the most frequent, especially P. aeru-
ginosa [19]. Our study confirmed these 
findings, with a predominance of Gram-
negative bacilli (80% of cases), and 4 out 
of 11 cases of antibiotic resistance related 
to P. aeruginosa. Other studies have also 
found high rate of resistant organisms 

[20,21]. These resistances have multiple 
causes, especially the inappropriate use 
of antimicrobial agents [22,23] and can 
be avoided by appropriate antibiotic 
therapies based on guidelines informed 
by local epidemiological data.

Conclusions

Our findings highlight that HAIs are 
of concern in the central-east area 
of Tunisia. The prevalence was sig-
nificantly higher in the intensive care 
units and neonatal departments. The 
most frequent infection sites were 
respiratory and urinary tract. Risk fac-
tors for HAI were diabetes, length of 

stay, immunosuppression and use of 
peripheral and central venous catheters. 
We suggest that prophylactic measures 
against these infections should be im-
plemented through the establishment 
of a national prevention strategy. 
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Assessment of liver function among nickel-plating 
workers in Egypt
H.M. El-Shafei1

ABSTRACT Currently no reports are available from Egypt regarding occupational exposure to nickel and its 
effects on the liver. The aim of this study was to assess the liver function of workers occupationally exposed to 
nickel. Standard liver function tests were applied to blood samples from 25 nickel-plating workers in Damietta, 
Egypt and 30 administrative workers as a reference group. Levels of urine nickel, measured by inductively 
coupling plasma-emission spectroscopy, were significantly higher in nickel-exposed workers compared with the 
reference group. The levels of alanine aminotransferase and aspartate aminotransferase were significantly higher 
in nickel-exposed workers. The level of serum albumin was significantly negatively correlated and the levels of 
serum aminotransferases, and serum gamma-glutamyl-transpeptidase were significantly positively correlated 
with urine nickel levels. Liver function is compromised in nickel-plating workers compared with non-exposed 
administrative workers.
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تقييم وظيفة الكبد بني العاملني يف طالء النيكل يف مرص
حسني حممد حممد الشافعي

اخلالصة: ال توجد تقارير متاحة حاليًا يف مرص عن التعّرض املهنّي للنيكل وتأثريه عىل الكبد. وقد هدفت هذه  الدراسة إىل تقييم وظيفة الكبد بني 
العامل املعّرضني مهنيًا للنيكل. وقد أجريت اختبارات وظائف الكبد املعيارية لعينات من الدم مأخوذة من مخسة وعرشين من العامل الذين يعملون يف 
الطالء بالنيكل يف مدينة دمياط املرصية، كام ُأخذت عينات من ثالثني من املوظفني اإلداريني باعتبارهم جمموعة شواهد مرجعية. ثم قيست مستويات 
النيكل يف البول بالتنظري الطيفي لالنبعاث البالزمي املزدوج التحريض، فكانت هذه املستويات أعىل عىل نحٍو ُيعتدرُّ به إحصائيًا يف العامل املعّرضني 
للنيكل مقارنًة باملجموعة املرجعية. وكانت مستويات ناقلَتْي أمني األالنني واألسربتات أعىل عىل نحٍو ُيعتدرُّ به إحصائيًا يف العامل املعّرضني للنيكل. 
وَتَراَبَط مستوى األلبومني املصيل تراُبطًا سلبيًا ُيعتدرُّ به إحصائيًا مع مستويات ناقلَتْي األمني يف املصل، يف حني َتَراَبطت ناقلة ببتيد الغاما-غلوتاميل 
املصلية تراُبطًا إجيابيًا ُيعتدرُّ به إحصائيًا مع مستويات النيكل يف البول. وهكذا فقد كانت وظيفة الكبد ُمْنَتَقَصة يف العاملني يف الطالء بالنيكل باملقارنة 

مع العامل اإلداريني غري املعّرضني للنيكل.

Bilan de la fonction hépatique chez les travailleurs de l’industrie du placage au nickel en Égypte

RÉSUMÉ Actuellement, il n’existe aucun rapport disponible en Égypte concernant l’exposition professionnelle 
au nickel et ses effets sur le foie. L’objectif de la présente étude était d’évaluer la fonction hépatique des 
travailleurs exposés professionnellement au nickel. Le bilan habituel de la fonction hépatique a été réalisé à 
partir d’échantillons de sang prélevés chez 25 travailleurs de l’industrie du placage au nickel à Damiette (Égypte) 
et chez 30 employés de bureau pour le groupe témoin. Les concentrations urinaires de nickel, mesurées par 
spectroscopie d’émission de plasma induit par haute fréquence, étaient significativement supérieures chez les 
travailleurs exposés au nickel que dans le groupe témoin. Les taux d’alanine amino transférase et d’aspartate 
amino transférase étaient nettement supérieurs chez les travailleurs exposés au nickel. Les résultats pour 
l’albuminémie étaient négativement et fortement corrélés aux concentrations urinaires de nickel alors que 
les taux sériques des transaminases et de gamma-glutamyl-transpeptidase étaient positivement et fortement 
corrélés aux concentrations urinaires de nickel. La fonction hépatique des travailleurs de l’industrie du placage 
au nickel est compromise par rapport à celle des employés travaillant dans des bureaux.
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Introduction

Nickel is a known haematotoxic, immu-
notoxic, hepatotoxic, pulmotoxic and 
nephrotoxic agent  [1–6].  In  the body, 
nickel forms a complex with adenosine 
triphosphate, amino acids, peptides, 
proteins and deoxyribonucleic acid [4]. 
Allergic skin reactions to nickel are also 
common [3].
Nickel salts are considered an industrial 
health hazard, since many nickel com-
pounds reach the human environment. 
Occupational exposure of several mil-
lion workers worldwide has been shown 
to give rise to elevated levels of nickel in 
blood, urine and body tissues. Inhala-
tion is the primary route of occupa-
tional exposure to metals [5], although 
workers engaged in nickel-processing 
factories are exposed to nickel through 
inhalation, ingestion and dermal con-
tact. Previous studies on occupational 
exposure to nickel during nickel-plating 
process reported lung damage, allergic 
skin reactions, renal dysfunction and 
histopathological changes in the nasal 
mucous [6].

Nickel causes increased levels of 
aspartate aminotransferase (AST), 
alanine aminotransferase (ALT) and 
serum gamma-glutamyl-transpeptidase 
(SGGT) in the liver and serum of 
animals and humans exposed to nickel 
salts  [7–9],  indicating  compromised 
liver function. Reported urinary nickel 
levels in humans can vary considerably, 
even in non-occupationally exposed 
individuals. Because of this, urine nickel 
is of most use when interpreted on a 
group basis. Reported urinary nickel 
concentrations in non-exposed indi-
viduals  range  from  0.2–10  µg Ni/L, 
depending on the method of analysis 
[10,11]. Currently, no reports are avail-
able from Egypt regarding occupational 
exposure to nickel and its effects on 
liver function. The present study was 
therefore undertaken to investigate a 
number of liver function parameters 
among workers in Egypt exposed to 
nickel during nickel-plating.

Method

Sample
The study was carried out in April 2009 
and involved 55 male workers, who 
were divided  into 2  groups. The first 
group  consisted  of  25  workers  who 
were recruited from the nickel-plating 
industry in Damietta city, Egypt; this 
group was considered as nickel-exposed 
workers. They were working in 5 differ-
ent workshops for nickel battery sales 
and repair in the same zone of the city. 
The second group comprised 30 office 
workers with no exposure to nickel and 
was considered as a reference group. 
They were working at an office in 
Damietta city unrelated to the nickel 
plating workshops. The reference group 
subjects were matched for age and 
socioeconomic status (income, area 
of residence) with the nickel-exposed 
workers. Demographic information and 
work history and habits of all subjects 
were obtained through a questionnaire.

Laboratory methods
All laboratory equipment was well 
cleansed by soaking  in 10% nitric acid 
for  24  hours  and  rinsing  thoroughly 
with deionized water [12]. The  same 
cleansing procedure was applied to the 
polypropylene containers used for ve-
nous blood and urine sampling and for 
storing the serum.

Urine test
A urine sample was collected from the 
nickel-exposed workers in metal-free 
polyethylene bottles at the end of the 
week at the end of a shift after 6 days 
working with a normal 8-hour working 
day and a 48-hour working week. The 
digested samples were measured for 
nickel using the method of Andersen et 
al. [13] and  inductively coupling plas-
ma-emission spectroscopy (Plasma400 
emission spectrophotometer, Perkin 
Elmer). The standardization of nickel 
was done using standard solutions of 0 
to 30 mg/L (Buck Scientific). The inter-
nal standard of nickel 3 mg/L was added 

to urine and analysed and the recovery 
was found to be 98%. Nickel levels were 
reported as mg per g creatinine to allow 
for variations in urine dilution. Urinary 
nickel was standardized with urinary 
creatinine concentrations measured by 
the Jaffe reaction method developed by 
Husdan et al. [14].

Blood tests
Samples of 5 mL whole blood were 
collected in test-tubes at the end of the 
working week at the same time as urine 
sampling. Sample collection followed 
the guidelines described by Cornelis et al. 
[15]. Serum was separated by centrifuga-
tion at 2500 rpm for 20 min at 25 °C.

The collected serum was used to 
assess liver function using standard 
methods [16–18]. All  the biochemical 
markers were estimated using a random 
access analyser (RA-50, Bayer).

Serum ALT and AST were used 
to assess hepatic inflammation (kits 
supplied by Human Gesellschaft für 
Biochemica und Diagnostica). Alka-
line phosphatase (ALP) and SGGT 
were used to assess chlolestasis (kits 
supplied by Chema Diagnostica). The 
determination of serum total bilirubin 
was used to assess hepatic clearance 
(kits produced by Diamond Diagnos-
tic). The determination of serum total 
protein and albumin was used to as-
sess synthetic function of liver (protein 
kits produced by Chema Diagnostica; 
albumin kits by Human Gesellschaft 
für Biochemica und Diagnostica). For 
internal quality control human-based 
control  sera were used (QN.0050CH, 
Chema Diagnostica).

Statistical analysis
Numerical data were expressed as mean 
and standard deviation (SD). Student 
t-test was used to compare the mean 
levels of parameters between the nickel-
exposed and reference groups. The chi-
squared test was used to compare the 
abnormal frequencies of liver function 
tests between groups. Pearson correla-
tion coefficient was used to find the 
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association between urine nickel levels 
and liver function indicators. The level 
of statistical significance was established 
at 0.05 with a statistical power of 80%.

Results

Some background parameters of the 
nickel-exposed and reference groups are 
presented in Table 1. Due to the match-
ing, the mean age of nickel-exposed 
and reference workers were similar at 
41.5 (SD 2.1) and 42.4 (SD 1.9) years 
respectively. The nickel workers had 
been working in the nickel industry 
for  a mean duration of 13.4 (SD 2.5) 
years. The mean level of urine nickel was 
significantly higher in nickel-exposed 
workers than the reference group [14.9 
(SD  0.3)  versus  3.3  (SD  0.1) mg/g 
creatinine respectively] (P < 0.001).

The results of liver function tests in 
nickel-exposed workers and reference 
workers are presented  in Table 2. The 
mean level of ALT was significantly 

higher in the nickel-exposed workers 
compared with the reference group 
[101.2 (SD 6.0) IU/L versus 30.1 (SD 
0.6) IU/L respectively] (P < 0.01). The 
AST level was also significantly higher 
[84.4 (SD 5.7)  IU/L versus 21.4 (SD 
0.3) respectively] (P < 0.01). The mean 
levels of serum ALP, SGGT and serum 
total bilirubin were higher in the nickel-
exposed than the reference workers but 
the difference was not statistically sig-
nificant. Total protein and serum albu-
min levels were lower in nickel-exposed 
workers than the reference group, but 
not significantly so.

Table 3 presents the correlation co-
efficients between urine nickel and liver 
function indicators among the study 
subjects. Positive significant correlation 
coefficients were found between the 
levels of serum ALT, AST and SGGT 
and urine nickel levels (P < 0.01). The 
association between urine nickel and 
serum albumin was also significant (P 
< 0.05).

The distribution of abnormal fre-
quencies of liver function among nickel- 
exposed workers and the reference 
group was assessed using mean values 
and 95th percentiles of AST, ALT, 
ALP, SGGT and total bilirubin and 5th 
percentiles for serum total protein and 
the serum albumin. Table 4  shows the 
distribution of abnormal frequencies of 
liver function tests in the study subjects. 

Discussion

Nickel is a widely distributed metal that 
is industrially applied in many forms. 
The level of nickel in urine is considered 
a biomarker of nickel exposure [19]. In 
our study the levels of urine nickel were 
significantly increased in nickel-plating 
factory workers compared with a refer-
ence group of administrative workers. 
Similar results were found in studies on 
nickel-plating workers in Finland and 
India [20,21]. 

Table 1 Age, duration of exposure and urine nickel level of the nickel-exposed and reference groups

Characteristics Reference group workers
(n = 30)

Nickel-exposed workers
(n = 25)

Mean SD Mean SD

Age (years) 42.4 1.9 41.5 2.1

Duration of nickel exposure (years) 0.0 – 13.4 2.5

Urine nickel level (mg/g creatinine) 3.3 0.1 14.9 0.3*

**P < 0.001. 
SD = standard deviation.

Table 2 Serum liver function markers of the nickel-exposed and reference groups

Variable Reference group workers
(n = 30)

Nickel-exposed workers
(n = 25)

Mean SD Mean SD

ALT (IU/L) 30.1 0.6 101.2 6.5**

AST (IU/L) 21.4 0.3 84.4 5.7**

Total protein (g/dL) 6.38 0.10 5.89 0.11

Albumin (g/dL) 3.65 0.07 2.96 0.05

Total bilirubin (mg/dL) 0.48 0.12 1.11 0.05

ALP (IU/L) 89.6 5.1 109.2 8.4

SGGT (IU/L) 35.9 1.6 68.5 2.2

**P < 0.01. 
SD = standard deviation; ALT = alanine aminotransferase; AST = aspartate aminotransferase; ALP = alkaline phosphatase; SGGT = serum gamma-glutamyl-
transpeptidase.
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raised, but not significantly, compared 
with a control group [21]. Sidhu et al. 
found an increase of ALP and ALT en-
zyme activity in rats treated with nickel 
sulphate [7].

Serum total bilirubin, a marker of 
hepatic clearance, was also higher in 
the nickel-exposed workers compared 
to the reference group, but not sig-
nificantly so. The mean levels of liver 
function tests of the present study were 
similar to Kalahasthi et al.’s findings for 
nickel-plating workers in India [21]. The 
results also agree with Sunderman et al. 
who reported a mild transient hyper-
bilirubinaemia in workers with acute 
exposure to nickel compounds [9]. 

The markers of synthetic function, i.e. 
serum total protein and albumin, were 
lower in nickel-exposed workers than the 
reference group, but these too were not 

The markers of liver inflammation, 
i.e. serum ALT and AST levels, were 
significantly higher in nickel-exposed 
workers compared with the reference 
group. These results are in agreement 
with others, who found that nickel 
increased ALT enzyme activity in hu-
mans  [22]. Animal  studies  also  show 
significantly increased activity of se-
rum ALT and AST enzymes following 
nickel treatment, which are indicative 
of damage to the liver parenchyma 
[7,8,23,24].

The markers of cholestasis, i.e. levels 
of serum ALP and SGGT, were higher 
in nickel-exposed workers compared 
with the reference group but the differ-
ence was not statistically significant. Our 
results are in agreement with Kalahasthi 
et al.’s study of nickel-plating workers 
in which blood levels of SGGT were 

Table 3 Correlation between liver function markers and urine nickel levels of the nickel-exposed and reference groups 

Variable Correlation coefficient (r)

Urine Ni ALT AST Total 
protein

Albumin Total 
bilirubin

ALP SGGT

Urine Ni 1.00

ALT 0.63** 1.00

AST 0.73** 0.65** 1.00

Total protein –0.47 –0.34 –0.72 1.00

Albumin –0.40* –0.36 –0.74 0.75** 1.00

Total bilirubin 0.31 0.59 0.57 –0.32 0.41 1.00

ALP 0.30 0.58* 0.56* –0.31 0.38 0.99 1.00

SGGT 0.47** 0.65** 0.80* –0.49 0.56 0.85 0.83 1.00

*P < 0.05; **P < 0.01 
Ni = nickel; ALT = alanine aminotransferase; AST = aspartate aminotransferase; ALP = alkaline phosphatase; SGGT = serum gamma-glutamyl-transpeptidase..

Table 4 Frequency of workers with abnormal liver function tests in the nickel-exposed and reference groups

Variable Reference group workers 
(n = 30)

Nickel-exposed workers 
(n = 25)

No. % No. %

ALT (IU/L) 3 10.0 5 20.0

AST (IU/L) 3 10.0 5 20.0

Total protein (g/dL) 1 3.3 1 4.0

Albumin (g/dL) 1 3.3 1 4.0

Total bilirubin (mg/dL) 2 6.7 1 4.0

ALP (IU/L) 2 6.7 3 12.0

SGGT (IU/L) 1 3.3 1 4.0

ALT = alanine aminotransferase; AST = aspartate aminotransferase; ALP = alkaline phosphatase; SGGT = serum gamma-glutamyl-transpeptidase.

significant. In human and animal studies 
nickel has been shown to bind to albu-
min and to specific alpha-glycoproteins, 
which may explain its hepatic and renal 
toxicity [25,26]. Alveolar proteinosis has 
been shown in animal studies of inhaled 
nickel oxide [27].

In summary, we found that liver func-
tion was compromised in nickel-plating 
workers compared with a reference 
group of workers with no occupational 
exposure to nickel. Our findings agree 
with studies of nickel-plating workers in 
other countries and with data on nickel-
induced hepatotoxicity from animal 
studies. We recommend that workers 
who may be exposed to toxic levels of 
nickel should be monitored in a system-
atic programme of medical surveillance 
that is designed to prevent occupational 
injury and disease.
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Acute kidney injury after cardiac surgery in eastern 
Saudi Arabia
A.M. Alkhunaizi,1 S.S.A. Shah,2 U.S. Wesslen,2 Z.A. Al Sadah 3 and A. Antony 4

ABSTRACT Acute kidney injury is a serious complication after cardiac surgery. This study was conducted to 
determine the frequency of acute kidney injury and the associated risk factors following cardiac surgery at 
Dhahran health centre in eastern Saudi Arabia. All patients who underwent cardiac surgery between June 2005 
and December 2008 were included. Of 293 patients who fulfilled the criteria and were included in the final 
analysis, 85 (29.0%) developed acute kidney injury. Using multivariate analysis, the factors significantly associated 
with acute kidney injury were age, diabetes, preoperative chronic kidney disease and emergent surgery. Mortality 
associated with acute kidney injury was 10.5% overall and 42.9% when dialysis was required. Acute kidney injury 
following cardiac surgery is a serious problem among patients in eastern Saudi Arabia. Measures to prevent this 
complication are essential.
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اإلصابة احلادة يف الكلية بعد جراحة القلب يف املنطقة الرشقية من اململكة العربية السعودية
أمحد منصور اخلنيزي، سيد شاهكار شاه، أولف سفن ويسلن، زينب علوي السادة، أملراج أنتوين

اخلالصة: تعد اإلصابة احلادة يف الكلية إحدى املضاعفات اخلطرية جلراحة القلب. وقد أجريت هذه الدراسة لتحديد تواُتر هذه اإلصابة وعوامل 
االختطار املصاحبة هلا بعد إجراء جراحة يف القلب، يف مركز الظهران الصحي يف املنطقة الرشقية من اململكة العربية السعودية. وقد أدرج الباحثون يف 
الدراسة مجيع املرىض الذين أجريت هلم جراحة يف القلب بني شهَرْي حزيران/يونيو 2005 وكانون األول/ديسمرب 2008. وقد استوىف 293 مريضًا 
د  منهم معايري الدراسة وأدرجوا يف التحليل النهائي هلا، وتبني أن 85 مريضًا )29.0%( قد أصيبوا إصابة حادة يف الكلية. وعندما ُأجري التحليل املتعدِّ
ات تبني أن العوامل التي ُيعتدرُّ إحصائيًا بارتباطها باإلصابة احلادة يف الكلية هي العمر، والسّكرّي، واملرض الكلوي املزمن السابق للجراحة،  املتغريِّ
َيال. وعىل  ل الوفيات املرتبطة باإلصابة احلادة يف الكلية 10.5% يف جُممل احلاالت، و42.9% يف احلاالت املحتاجة إىل الدِّ واجلراحة الطارئة. وكان معدَّ
السعودية. ومن  العربية  اململكة  الرشقية من  املنطقة  املرىض يف  تعترب مشكلة خطرية بني  القلب  والتالية جلراحة  الكلية  احلادة يف  فإن اإلصابة  هذا، 

الرضوري اختاذ التدابري للوقاية من هذه املضاعفة.

Lésion rénale aiguë après chirurgie cardiaque dans l’est de l’Arabie saoudite

RÉSUMÉ Une atteinte rénale aiguë représente une complication grave après une chirurgie cardiaque. La présente 
étude a été conduite afin de déterminer la fréquence des atteintes rénales aiguës et les facteurs de risque 
associés après une chirurgie cardiaque à l’hôpital de Dhahran dans l’est de l’Arabie saoudite. Tous les patients 
ayant eu une cardiochirurgie entre juin 2005 et décembre 2008 ont été inclus dans l’étude. Sur 293 patients 
répondant aux critères et inclus dans l’analyse finale, 85 (29,0 %) souffraient d’une atteinte rénale aiguë. Les 
facteurs fortement associés à une atteinte rénale aiguë, dégagés aux moyens d’une analyse multivariée, étaient 
l’âge, un diabète, une maladie rénale chronique préopératoire et une chirurgie d’urgence. Le taux de mortalité 
associé à une atteinte rénale aiguë était de 10,5 % toutes catégories confondues et de 42,9 % en cas de dialyse. 
Les atteintes rénales aiguës après une chirurgie cardiaque constituent un problème grave chez les patients dans 
l’est de l’Arabie saoudite. Des mesures destinées à prévenir cette complication sont essentielles.
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Introduction

Acute kidney injury (AKI) is a serious 
complication following cardiac surgery 
affecting up to 30% of patients [1–3]. It 
is associated with a high morbidity and 
mortality, especially when renal replace-
ment  therapy  is  required [4–6]. Some 
studies have documented that even a 
small decline in glomerular filtration 
rate may have a detrimental impact on 
patients’ outcome [7].

The prevalence and risk factors of 
AKI among the Saudi population are 
not known. Most of the earlier stud-
ies from developed countries that ad-
dressed AKI after cardiac surgery used a 
rather gross definition of AKI, such as an 
increase of serum creatinine level ≥ 50% 
above baseline or the need for renal 
replacement therapy. In this study in a 
major hospital in eastern Saudi Arabia 
we looked at the incidence of AKI fol-
lowing cardiac surgery using the stricter 
definition of the Acute Kidney Injury 
Network (AKIN) [8,9] and evaluated 
some of the risk factors associated with 
the development of AKI. Risk stratifi-
cation prior to cardiac surgery should 
predict the development of AKI with 
the hope of preventing the condition 
and/or modifying its course.

Methods

Study design
A case–control  study was carried out 
on 325 patients who underwent open-
heart surgery at Dhahran health centre 
in eastern Saudi Arabia between June 
2005  and December  2008. The data 
were collected using the anaesthesia 
services division’s database and the com-
puterized patient database at Dhahran 
health centre. The database was created 
to record information about all patients 
who underwent open-heart surgery, 
including: type of surgery, number of 
grafts used, cardiopulmonary bypass 
time and aortic crossclamp time. The 
great majority of patients studied were 

Saudi citizens drawn from different 
tribes in Saudi Arabia. Exclusion criteria 
were: death within 24 hours postopera-
tively, incomplete patient data, preex-
isting renal failure requiring dialysis, a 
baseline serum creatinine ≥ 4 mg/dL or 
reoperation: 32 patients did not meet 
the criteria and were excluded from the 
analysis, leaving 293 patients who were 
included in the final analysis.

Definitions
The primary outcome was the 

development of AKI during the first 
postoperative week. All patients had 
their serum creatinine level measured 
preoperatively. Acute kidney injury was 
defined as an increase in serum creati-
nine of ≥ 0.3 mg/dL above baseline that 
persisted for more than 48 hours. Serum 
creatinine was checked on admission 
to the surgical intensive care unit and 
repeated at least every 24 hours. Serum 
creatinine was measured by enzymatic 
assay (Viros 5.1/FS, Ortho-Clinical 
Diagnostics). Chronic kidney disease 
was defined as a chronic elevation of 
serum creatinine ≥ 1.5 mg/dL preop-
eratively. Left ventricular dysfunction 
(LVD) was defined as an ejection frac-
tion of ≤ 40%, assessed preoperatively 
by echocardiography, radiocontrast 
ventriculography or radio nucleotide 
ventriculography. Chronic obstructive 
pulmonary disease (COPD) was de-
fined as functional disability and/or 
hospitalization, chronic bronchodilator 
therapy or nicotine  smoking of  ≥ 20 
packs-years. Patients were considered 
to have diabetes mellitus if they were  
using insulin and/or oral hypoglycaemic 
agents at the time of surgery. Operative 
mortality was defined as death during 
the index hospitalization.

The following variables were stud-
ied: age, sex, presence of diabetes mel-
litus, presence of chronic kidney disease, 
presence of underlying LVD, presence 
of COPD, type of cardiac surgery [coro-
nary artery bypass graft (CABG), valve 
surgery, combined CABG and valve 
procedures and other procedures such 

as ventricular aneurysm repair, pericar-
diectomy, etc.] and whether the surgery 
was performed electively or as an emer-
gent procedure. Surgery was performed 
either off-pump or on cardiopulmonary 
bypass according to our institutional 
standards.

Statistical analysis
The association between baseline 
and intraoperative variables, and the 
development of AKI were assessed by 
logistic regression. Variables that were 
significantly associated with the devel-
opment of AKI were also included in a 
multivariate logistic model. Means were 
expressed as ± 1 standard deviation 
(SD). Odds ratios (OR) were expressed 
together with 95% confidence  interval 
(CI) and associated P-values. A P-value 
of < 0.05 was considered significant. The 
statistical software SPSS,  version 15.0, 
was used for the statistical analyses.

Results 

Background characteristics of 
the cohort
The great majority of  the 293 patients 
were Saudi citizens (269, 91.8%) with 
a mean age of 59 (SD 15) years, range 
14–80 years. There were 224 (76.5%) 
male patients [mean age 58.4 (SD 
12.0) years, range 14–80 years] and 69  
females  (23.5%) [mean age 63.0 (SD 
9.8) years,  range 43–81 years] (Table 
1). The clinical characteristics of the 
patients showed that 192 (65.5%) had 
diabetes mellitus and 43 (14.7%) had 
LVD. A total of 18 patients (6.1%) had 
underlying chronic kidney disease and 
83 (28.3%) had underlying COPD.

The operative characteristics of the 
sample showed that the great majority 
(272, 92.8%) were elective cases for heart 
surgery; only 21 (7.2%) were emergent 
cases (Table 1). Most (266, 90.8%) had 
coronary artery bypass grafting and 27 
(9.2%) had other surgeries. There were 
282 patients (96.2%) who had surgery 
performed on pump, while 11 (3.8%) 
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had the surgery done off-pump. The 
mean cardiopulmonary bypass time was 
109 (SD 152) min and the mean aortic 
crossclamp time was 66 (SD 46) min.

Variables associated with 
acute kidney injury

AKI was diagnosed in 85 patients 
(29.0%)  out  of  the  entire  cohort. 
Among the different variables age, 
presence of diabetes mellitus, LVD and 
chronic kidney disease were found to be 

associated with a high risk of developing 
AKI (Table 1). In addition, AKI was 
more common among patients who 
underwent emergent surgery and or 
had a prolonged bypass time. The mean 
age of patients who developed AKI was 
63 years compared with 58 years in the 
rest of the group.

Using multivariate analysis, age 
(OR = 1.68, 95% CI: 1.30–2.20), pres-
ence of diabetes mellitus (OR = 0.47, 
95% CI:  0.24–0.91),  chronic  kidney 

disease (OR = 0.15, 95% CI: 0.05–0.50) 
and emergent surgery (OR = 0.21, 95% 
CI: 0.07–0.61) were independently as-
sociated with the development of AKI 
(Table 2). There was a  linear associa-
tion between age and risk of developing 
AKI (Figure 1). Seven patients (2.4%) 
required renal replacement therapy, 
either as haemodialysis or continuous 
renal replacement therapy.

A total of 9 patients died, corre-
sponding to an overall mortality rate of 

Table 1 Baseline and intraoperative variables associated with acute kidney injury after cardiac surgery 

Variable Acute kidney injury No acute kidney injury Crude OR (95% CI) P-value

No. % No. %

Age group (years)

< 50 7 12.3 50 87.7

50–59 24 25.8 69 74.2 2.48 (0.92–6.92) 0.047

60–69 23 32.4 48 67.6 3.42 (1.25–9.73) 0.008

70+ 31 43.1 41 56.9 5.40 (2.00–15.1) < 0.001

Sex

Male 66 29.5 158 70.5 1.10 (0.60–2.00) 0.758

Female 19 27.5 50 72.5

Bypass surgery

On-pump 83 29.4 199 70.6 1.88 (0.40–8.87) 0.427

Off-pump 2 18.2 9 81.8

Bypass surgery duration (min)

< 100 42 24.7 128 75.3

> 100 41 36.6 71 63.4 1.76 (1.10–3.00) 0.032

Aortic crossclamp duration (min)

< 50 27 26.5 75 73.5

> 50 56 31.1 124 68.9 1.25 (0.7–2.2) 0.411

Case urgency

Elective 72 26.5 200 73.5

Emergent 13 61.9 8 38.1 4.51 (1.80–11.3) < 0.001

Left ventricular dysfunction

Yes 18 41.9 25 58.1 1.95 (1.00–3.80) 0.048

No 67 27.0 181 73.0

Diabetes mellitus

Yes 65 33.9 127 66.1 1.95 (1.10–3.50) 0.022

No 20 20.8 76 79.2

Chronic kidney disease

Yes 14 77.8 4 22.2 9.76 (3.10–30.6) < 0.001

No 71 26.4 198 73.6
Chronic obstructive  
 pulmonary disease

Yes 21 25.3 62 74.7 1.29 (0.70–2.30) 0.379

No 64 30.5 146 69.5

OR = odds ratio; CI = confidence interval.
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3.1%. Among patients who developed 
AKI, mortality was 9/85 (10.5%). Mor-
tality among patients who had renal 
replacement therapy was even higher at 
3/7 (42.9%).

Discussion

Dhahran health centre is one of the 
main hospitals in Saudi Arabia’s Eastern 
province, providing primary and/or ter-
tiary care  to around 400 000  individu-
als. The cardiac surgery programme, 
established  in 2005,  is  a new addition 
to the services of the health centre. This 
study was performed to evaluate the 
development of AKI after cardiac sur-
gery, to identify the risk factors that lead 
to AKI among our patient population 
and to compare this with international 

standards. Although the best measure 
of renal function is glomerular filtration 
rate, this is not practical to perform in 
the context of AKI. There are currently 
no sensitive and specific markers to de-
tect renal injury in clinical practice, and 
serum creatinine remains the most used 
indicator of renal injury.

The reported incidence of AKI after 
cardiac surgery varies in the literature, 
with  a  range  of  1%–30%,  depending 
on the definition of AKI. Chertow et al. 
analysed data from 42 773 patients who 
underwent cardiac surgery and found 
an overall incidence of AKI requiring 
dialysis of 1.1%. The  incidence of AKI 
requiring dialysis in patients who had 
valvular and combined CABG/valvular 
surgery was higher  at  1.7% and 3.3% 
respectively  [6]. Most  of  the  earlier 
studies that addressed AKI used a loose 

definition, such as a rise in serum cre-
atinine of 1.0 mg/dL or greater above 
baseline, a 50% increase in serum creati-
nine or the need for renal replacement 
therapy  [1–3,5,6,10–22]. Unlike our 
study, these studies most likely excluded 
patients who had a lesser degree of renal 
dysfunction. There is emerging evidence 
that a minor increase in serum creatinine 
is associated with adverse outcomes 
[12,23–25].  In our  study we  chose  a 
rather strict criterion for AKI with a 
cutoff increase in serum creatinine of 
≥ 0.3 mg/dL above baseline, in accord-
ance with the recommendations of the 
AKIN [8,9]. This explains the relatively 
high incidence of AKI in our population 
(29.0%) compared with other  studies 
[1–3,5,6,10–22]. There  is, however,  a 
genetic variation in the susceptibility of 
individuals to renal injury [26,27]. Some 
investigators have found that in patients 
undergoing cardiac surgery, carriers 
of the APOE e4 allele had a decreased 
risk of AKI compared with non-carriers 
[28,29]. Until now, our knowledge of 
the genetic polymorphism of AKI is still 
limited. In the future, a better charac-
terization of genetic predisposition to 
AKI may enhance risk prediction. Is the 
Saudi population at increased risk for 
developing AKI compared with other 
nations? This is not clear since we do 
not have data about the genetic makeup 
of our population, and this is an impor-
tant area to explore in future studies.

The pathogenesis of renal injury 
following cardiac surgery is not well 
understood. It has been divided into  
preoperative events, intraoperative 
events and postoperative events; all are 
related either to impaired renal per-
fusion or decreased renal  reserve [19]. 
Both haemodynamic and inflamma-
tory factors interact at a cellular level 
that ultimately lead to the development 
of acute tubular necrosis, which is 
manifested as a rise in serum creatinine 
and decreased urine output. Several 
risk factors have been identified as be-
ing associated with the development 
of AKI after cardiac surgery, such as 

Table 2 Multivariate analysis of risk factors associated with the development of 
acute kidney injury following cardiac surgery

Variable Adjusted OR (95% CI) P-value

Age 1.68 (1.30–2.20) < 0.001

Bypass duration 0.61 (0.34–1.09) 0.095

Emergent surgery 0.21 (0.07–0.61) 0.004

Left ventricular dysfunction 0.59 (0.36–1.30) 0.190

Diabetes mellitus 0.47 (0.24–0.91) 0.026

Chronic kidney disease 0.15 (0.05–0.50) 0.002

Chronic obstructive pulmonary  
 disease 1.24 (0.64–2.40) 0.527

OR = odds ratio; CI = confidence interval.

Figure 1 Acute kidney injury (AKI) after surgery by patient’s age
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female sex, presence of COPD, diabetes 
mellitus, peripheral vascular disease, 
renal insufficiency and congestive 
heart failure, valve surgery, need for 
emergent surgery, cardiogenic shock 
requiring intra-aortic balloon, left main 
coronary artery disease, length of cardio-
pulmonary bypass, crossclamp time, 
off-pump versus on-pump surgery, non-
pulsatile flow, haemolysis and haemo- 
dilution [19,30–32]. In our study, sever-
al but not all of these factors were found 
to be associated with the development 
of AKI. Both population size and patient 
characteristics may have contributed to 
the difference between our findings and 
those reported in earlier studies.

There is a high morbidity and mor-
tality associated with AKI after cardiac 
surgery. Depending on the definition 
of AKI and the postoperative period 
studied (whether time to hospital dis-
charge or 30 days mortality),  the mor-
tality rate has been shown to range from 
15%–30%  [19]. Among our patients 
who developed AKI, the mortality rate 
was 10.5%, considerably less than what 
has been reported in other studies [19]. 

In addition to the high morbidity and 
mortality associated with AKI, the cost 
of treatment of this complication, espe-
cially when renal replacement therapy is 
required, is very high.

Despite all the research in the field, 
there is currently no effective treatment 
for AKI, with the exception of supportive 
measures that include identification of 
high-risk patients, optimization of renal 
perfusion and avoidance of nephrotoxins 
[19]. Pharmacological  treatment with 
atrial natriuretic peptide, fenoldopam, 
N-acetylcysteine, statins and clonidine 
have only shown modest results in small 
trials  [19,33]. Therefore  it  is  important 
to identify and recognize the risk factors 
that predispose individuals to AKI in 
order to take the necessary measures to 
prevent it or modify its course. Several 
groups have developed clinical scoring 
systems to help predict the risk for AKI 
after cardiac surgery [31,32,34].  In our 
study we identified certain factors that 
led to the development of AKI: age, 
diabetes mellitus, chronic kidney disease 
and emergent surgery. Other factors pre-
viously reported to be associated with a 

higher incidence of AKI, e.g. peripheral 
vascular disease and COPD, were not 
found to be significant in our population, 
possibly due to the small number of 
patients included in this study.

This study has several limitations, 
including the single-centre data, the 
relatively small number of patients and 
the retrospective observational design. 
However, the study sheds light on some 
of the risk factors that lead to AKI among 
the Saudi population, with the hope 
that timely recognition of these condi-
tions will lead to better surveillance and 
monitoring, which may impact posi-
tively on the overall outcome of patients 
undergoing open-heart surgery.
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Effect of nutritional intervention on the prevalence of 
metabolic syndrome and heart disease risk factors in 
urban Tehran (Tehran Lipid and Glucose Study)
A. Ramezankhani,1 P. Mirmiran1 and F. Azizi1

ABSTRACT In a case–control study a nutritional intervention consisting of an educational programme based 
on the Therapeutic Lifestyle Change diet (TLC) guidelines was implemented in one area of Tehran. Data were 
collected from subjects in the intervention area (n =133) and controls from another area (n = 183), before and 3.8 
years after the intervention. Mean energy and macronutrient intakes and prevalence of risk factors including 
metabolic syndrome were compared between and within cases and controls. Baseline and follow-up evaluations 
showed improvement in hypercholesterolemia and high LDL cholesterol levels in cases versus controls. Central 
obesity and low HDL cholesterol levels increased significantly in controls but not in cases. As there were no 
significant differences between the 2 groups in energy and macronutrient intakes, it is difficult to claim that 
nutritional interventions played an important role.
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احلرضية  طهران  مناطق  يف  القلبي  املرض  اختطار  عوامل  وسائر  االستقالبية  املتالزمة  انتشار  عىل  التغذوية  التدخالت  تأثري 
)دراسة طهران للدهنيات والغلوكوز(

أذرا رامزانخاين، بروين مريمريان، فريدون عزيزي

اخلالصة: قد تم يف هذه الدراسة للحاالت والشواهد تنفيذ تدخل تغذوي يتألف من برنامج تثقيفي مبنيٍّ عىل الدالئل اإلرشادية للنظام الغذائي 
القائم عىل التغيري العالجي يف نمط احلياة، يف منطقة من مناطق طهران. ومُجَِعت املعطيات من جمموعة الدراسة يف منطقة التدخل )وعددهم 133( ومن 
شواهد يف منطقة أخرى )وعددهم 183(، قبل إجراء التدخل وبعد 3.8 سنوات من إجرائه. وقارن الباحثون متوسط تناول الطاقة واملغذيات الكبرية 
املقدار وانتشار عوامل االختطار بام فيها املتالزمة االستقالبية يف أفراد كلٍّ من احلاالت والشواهد. وقد أظهرت التقييامت للمستوى القاعدي واملتابعة 
حتسنًا يف فرط كولستريول الدم واملستويات املرتفعة من الربوتني الشحمي املنخفض الكثافة LDL يف احلاالت مقارنًة بالشواهد. كام شوهد ازدياد يف 
حاالت السمنة املركزية وانخفاض يف الربوتني الشحمي املرتفع الكثافة HDL عىل نحٍو ُيعتدرُّ به إحصائيًا يف الشواهد خالفًا للحاالت. وحيث إنه مل 
يكن هناك اختالفات ُيعتدرُّ هبا إحصائيًا بني املجموعتني من حيث مدخول الطاقة واملغذيات الكبرية املقدار، فمن الصعب اإلدعاء بأن التدخالت 

التغَذوية قد كان هلا دور مهم يف ذلك.

Effet d’une intervention nutritionnelle sur la prévalence du syndrome métabolique et sur les facteurs de risque 
de cardiopathie dans l’agglomération de Téhéran (étude sur le glucose et les lipides réalisée à Téhéran)

RÉSUMÉ Dans une étude cas-témoins, une intervention nutritionnelle consistant en un programme éducatif 
fondé sur les directives du régime de changement thérapeutique de style de vie a été mise en œuvre dans un 
district de la ville de Téhéran. Des données ont été recueillies auprès de sujets habitant le district de l’intervention 
(n = 133) et de témoins résidant dans un autre district (n =  183), avant, puis 3,8 années après l’intervention. Les 
apports énergétiques moyens, les apports moyens en macronutriments et la prévalence des facteurs de risque, 
notamment le syndrome métabolique, ont été comparés entre les deux groupes et au sein de chaque groupe. 
Les évaluations du début de l’étude et pendant la période de suivi ont révélé des améliorations dans les taux 
d’hypercholestérolémie et de cholestérol des lipoprotéines de basse densité pour les sujets ayant bénéficié de 
l’intervention par rapport aux témoins. L’obésité abdominale et les faibles taux de cholestérol des lipoprotéines 
de haute densité avaient augmenté de manière importante chez les témoins mais n’avaient pas augmenté dans 
le groupe sous intervention. En l’absence de différences significatives entre les deux groupes pour les apports 
énergétiques et les apports en macronutriments, il est difficile d’affirmer que les interventions nutritionnelles 
jouent un rôle important.
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Introduction

Although significant reductions have  
occurred in the incidence of cardiovas-
cular disease (CVD) since the mid-
1970s,  this  is  still  the  primary  cause 
of morbidity and mortality in many 
countries  [1].  Recent  studies  in  the 
Islamic Republic of Iran have shown 
an increasing mortality from CVD, 
and have found it to be a major health 
problem which imposes a high burden 
of disease on  the health system [2–5]. 
It has been shown that hypertension, 
hyperlipidaemia, impaired glucose 
tolerance and diabetes, smoking, and 
stress are powerful risk factors for CVD. 
Previous studies in the Tehran Lipid 
and Glucose study (TLGS) population 
showed 22% of men and 24% of women 
were  hypertensive;  23%  of  the  total 
population were hypercholestrolaemic 
and 4% were hypertriglyceridaemic [6]. 
Most of these risk factors are linked 
to lifestyle, in conjunction with excess 
calorie intake, increased dietary fat 
consumption and decreased physical 
activity [7–10]. Additionally,  individu-
als with the metabolic syndrome are at 
high risk of coronary heart disease.

The metabolic syndrome is defined 
as a pattern of disturbances including 
central obesity, insulin resistance and 
hypertriglyceridaemia, dyslipidaemia 
and hypertension [11]. A recent study 
showed that the metabolic syndrome 
is highly prevalent in Tehrani adults, 
with an estimated prevalence of over 
30%  [12],  which  is  higher  than  that 
in most developed countries such as 
the United States of America [13]. It is 
thought that genetic, metabolic and en-
vironmental factors, including diet, play 
an important role in its development 
[14]. The high prevalence of noncom-
municable diseases has led to many 
countries implementing mechanisms 
for the prevention of these diseases, of 
which lifestyle modification is a major 
one  [15,16]. Modifications of dietary 
pattern and increased physical activity 
have been shown to lead to a reduction 

in metabolic syndrome and other CVD 
risk  factors  [11,17]. The present data 
indicates a shortage of appropriate in-
tervention programmes in the Islamic 
Republic of  Iran  [18],  and hence  this 
study was conducted to investigate the 
effectiveness of a nutritional interven-
tion on the prevalence of metabolic 
syndrome and other CVD risk factors 
among adults in Tehran.

Methods

The current study was conducted within 
the framework of the TLGS, a prospec-
tive study of a representative sample 
of residents of district 13 of Tehran, 
performed to ascertain the prevalence 
of noncommunicable disease risk fac-
tors and developing a healthy lifestyle to 
curtail these risk factors [18].

Subjects
Residents in district 13 are covered by 
3 health care centres. For the TLGS, 
15 005 people ≥ 3 years were selected by 
a multistage cluster, random sampling 
method.  For  the  case–control  study 
reported here, nutritional interventions 
were implemented for the population 
covered by one of the health care cen-
tres. The remaining populations in the 
areas covered by the other 2 centres had 
no nutritional interventions and served 
as controls. The area of the intervention 
group was far from the areas where the 
control subjects lived. Interactions in-
volving schooling, shopping and gather-
ings were estimated to be < 5% between 
the intervention and control groups.

The first dietary assessment was done 
during 1999  to 2002 and  the  second 
during 2002 to 2005. For the first assess-
ment a representative sample of 1474 
people aged ≥ 3 years was randomly 
selected from the 3 areas. After 3.9 years, 
biochemical, anthropometric and di-
etary assessments were done in all these 
subjects. Pregnant women and subjects 
who had used hypoglycaemic agents, 
lipid-lowering and anti-hypertensive 

prescription medications were excluded 
from the study. Subjects > 20 years old 
with relevant data were included in the 
study. Finally, 316 subjects remained 
and were divided into 2 groups accord-
ing to area of residence (133 cases and 
183 controls).

All subjects signed voluntary con-
sent forms. The protocol for the study 
was approved by the research council 
of the Endocrine Research Centre of 
Shahid Beheshti University of Medical 
Sciences.

Nutritional intervention
The nutritional intervention consisted 
of an educational programme ac-
cording to the Therapeutic Lifestyle 
Change diet (TLC) guidelines which 
were developed by the US National 
Heart, Lung, and Blood Institute for 
the National Cholesterol Education 
Program [19]. The TLC diet  is  a  low 
saturated  fat  (< 7% of  total  caloric  in-
take)  and  low cholesterol  (< 200 mg 
of dietary cholesterol a day) diet that 
emphasizes grains, cereals, legumes, 
vegetables, fruits, lean meats, poultry, 
fish and non-fat dairy products. Accord-
ing to the TLC, 25%–35% of the day’s 
total calories should be from fat, and 
persons who are overweight or obese 
with dyslipidaemia should reduce their 
body weight through a combination of 
physical activity, total calorie reduction 
and behaviour therapy modifications.

This programme was introduced for 
all individuals aged 3+ years in health 
care centres, schools and public places 
in intervention areas. At health care 
centres, family members were invited 
in turn to the centre, and were educated 
with a face-to-face approach between 
the educators and the participants. In 
schools, the intervention was conduct-
ed through direct education by trained 
teachers, parent–teacher cooperation 
societies and group-based activities 
such as fairs and competitions. Foods 
provided by school buffets or canteens 
were changed according to nutritional 
guidelines. Pamphlets and posters with 
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related information were mailed every 
2–4 months  to  family members,  and 
lectures and discussion sessions were 
arranged in public places.

Data collection
The study population was interviewed 
privately, face-to-face. Trained inter-
viewers using pretested questionnaires 
conducted interviews and all variables 
were assessed at baseline and at follow-
up in both groups after 3.8 years.

Assessment of dietary intake
Dietary intake assessment was un-
dertaken by 2-day 24-hour  recall,  ad-
ministered to the subjects by expert 
interviewers who had experience in the 
Nationwide Food Consumption Sur-
vey project [20]. The first day recall was 
performed at subject’s homes and the 
second day recall at a clinic visit in the 
dietary unit of TLGS within 1–3 days of 
the first visit. These 2 days aimed to be 
among typical eating days for subjects. 
Standard reference tables were used to 
convert household portions to grammes 
for  computerization  [21].  Following 
coding of diaries, the dietary recall form 
was linked to the Nutritionist III foods 
nutrient database, version 7.0 designed 
for Iranians (N-Squared Computing) 
and daily intakes of carbohydrates, pro-
teins and fats for each individual were 
determined  from  the means of  the 2 
× 24-hour dietary recalls.

Assessment of other variables
Blood pressure was measured using 
a standard mercury sphygmomano-
meter. Participants were made to rest 
for 15 min before their blood pressure 
was measured. A qualified physician 
measured the blood pressure of the 
seated subject twice; the mean of the 2 
measurements was considered as the 
participant’s blood pressure.

Weight was measured while the sub-
jects were minimally clothed without 
shoes using digital scales and recorded 
to the nearest 100 g. Height was meas-
ured in a standing position, without 
shoes using a tape measure while the 

shoulders were in a normal position. 
Waist circumference was measured at 
the narrowest level [22]. Body mass 
index (BMI) was calculated as weight 
divided by height squared (kg/m2).

Additional covariate information 
regarding age, sex, education, marital 
status and job was obtained using vali-
dated questionnaires.

A blood sample was drawn into 
vacutainer tubes from all subjects 
between 07.00  and 09.00 hours  after 
12–14 hours overnight fasting [23]. The 
samples were  centrifuged 30–45 min 
after collection. All blood lipid analyses 
were done at the TLGS research labo-
ratory on the day of blood collection. 
The analysis of samples was performed 
using the Selectra 2 autoanalyser (Vital 
Scientific). Fasting plasma glucose was 
measured on the day of blood collection 
by the enzymatic colorimetric method 
using glucose oxidase. Serum total cho-
lesterol and triglyceride concentration 
were measured by commercially avail-
able enzymatic reagents (Pars Azmoon) 
adapted to the Selectra autoanalyser. 
High-density lipoprotein (HDL) cho-
lesterol was measured after precipita-
tion of the apolipoprotein B-containing 
lipoproteins with phosphotungstic acid. 
Low-density lipoprotein (LDL) cho-
lesterol was calculated according to the 
method of Friedewald [24].  It was not 
calculated when the serum concentra-
tion of  triacylglycerol was > 400 mg/
dL. All samples were analysed when 
internal quality control met the accept-
able criteria. Inter-assay and intra-assay 
coefficients of variation were 2.0% and 
0.5% for total cholesterol and 1.6% and 
0.6% for triacylglycerol respectively.

Definition of terms
The following definitions were used: 
obesity was BMI ≥ 30 kg/m2 [25]; hyper-
cholesterolaemia was total cholesterol ≥ 
240 mg/dL; high LDL cholesterol was 
≥ 160 mg/dL [26]; diabetes was fasting 
plasma  glucose  concentration  ≥  126 
mg/dL or  2-h  postchallenge  glucose 
concentration of ≥ 200 mg/dL  [27]; 

and hypertension was systolic blood 
pressure ≥ 140 mmHg or diastolic blood 
pressure ≥ 90 mm Hg or current use of 
antihypertensive medication [28]. Diag-
nosis of metabolic syndrome as recom-
mended by the Adult Treatment Panel 
(ATP) III criteria was based on having 
at least 3 of the following 5 components: 
(1) waist  circumference > 102 cm  in 
men and > 88 cm in women; (2) serum 
HDL cholesterol < 40 mg/dL  in men 
and < 50 mg/dL in women; (3) serum 
triacylglycerol  concentrations  >  150 
mg/dL; (4) blood pressure > 130/85 
mmHg; and (5) fasting plasma glucose 
concentration > 110 mg/dL [26].

Statistical methods
All data were analysed using SPSS, ver-
sion  9.05. Mean  energy  and macro-
nutrient intakes were measured and 
compared within  the 2  groups using 
the paired t-test. Analysis of covariance 
(ANCOVA) was used to compare 
the means between  the 2 groups after 
controlling for age, sex and baseline 
variables. The chi-squared test was per-
formed to compare the prevalence of 
risk factors and metabolic syndrome 
between  the 2  groups  after  interven-
tions. Mantel–Haenszel  test was used 
to compare the prevalence of risk fac-
tors and metabolic syndrome between 
the 2 groups after  controlling  for  age, 
sex and baseline variables. McNemar 
test was used to assess the change of risk 
factors status and metabolic syndrome, 
pre- and post-intervention.

Results

The mean age was 42.1  [standard de-
viation (SD) 11.9] years in controls (73 
men and 110 women),  and 40.6 (SD 
10.7)  years  in  cases  (61 men and 72 
women).

The mean values for macronutrient 
intakes of the 2 groups are shown in Ta-
ble 1. The reported mean daily intakes of 
energy, carbohydrate and fat decreased 
significantly, whereas cholesterol and 
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protein as percentages of total energy 
increased significantly in both groups. 
Mean protein intake increased and fat 
as percentage of total energy decreased 
significantly in controls. After adjusting 
for age, sex and baseline variables, no sig-
nificant differences regarding macronu-
trients and energy intakes were observed 
between the case and control groups.

The prevalence of the risk factors 
and metabolic syndrome at baseline 
and follow-up in the 2 groups are shown 
in Table 2. The prevalence of low HDL 
cholesterol increased significantly in 
controls (from 39.9% to 60.4%) between 
baseline and follow-up measurements 
whereas in cases the increase was not 
significant (from 49.2% to 57.6%) (P < 
0.01). Abdominal obesity also increased 
significantly in controls (from 26.2% to 
38.3%) while  in cases  the  increase was 
not  significant (from 30.1% to 37.6%) 
(P < 0.01). The prevalence of high LDL 
cholesterol did not change in controls 
over the period (19.2% versus 18.9% re-
spectively) whereas in the cases exposed 
to the educational intervention it de-
creased significantly from 21.7% to 9.5% 
(P < 0.05). After adjusting  for age,  sex 
and baseline variables, the same results 
were obtained (P < 0.05). The decrease 
in the rate of hypercholesterolemia was 
small  in  the  controls  (from 18.6%  to 
13.2%) but was significant  in  the cases 
(from 18.3% to 8.3%) (P < 0.01). There 

were no significant differences between 
the 2 groups  regarding  the prevalence 
of metabolic syndrome at baseline and 
follow-up  in  controls  (24.6%  versus 
30.2%  respectively) and cases  (28.7% 
versus 29.8% respectively).

The distribution of subjects with 
regard to changes in risk factor status 
and metabolic syndrome at baseline 
and follow-up is shown in Table 3. In 
controls,  45.0% of  subjects  (49/109) 
who had normal HDL cholesterol at 
baseline had low HDL cholesterol at 
follow-up; whereas 16.4% (12/73) of 
subjects who had low HDL cholesterol 
at baseline showed normal levels in the 
follow-up assessment. These changes 
were significant (P < 0.01). Also 20.7% 
of controls (28/135) who did not have 
abdominal obesity at baseline devel-
oped abdominal obesity at follow-up, 
whereas 12.5% (6/48) of cases who had 
abdominal obesity at baseline became 
normal status after exposure to the in-
tervention (P < 0.01). In the cases, 1.9% 
(2/106) of  subjects who had normal 
cholesterol at baseline developed hy-
percholesterolaemia after the interven-
tion, whereas 62.5% (15/24) of  those 
with hypercholesterolaemia at baseline 
showed normal cholesterol at follow-up 
(P < 0.01). Moreover, 3.3% (3/90) of 
cases who had normal LDL cholesterol 
at baseline developed high LDL cho-
lesterol in the follow-up measurement 

after  the  intervention; whereas 65.2% 
(15/23) of  cases who had high LDL 
cholesterol at baseline, showed normal 
levels after the intervention (P < 0.01). 
In  controls 12.5% of  individuals with 
normal triglycerides developed high 
hypertriglyceridaemic  and  52.6%  of 
hypertriglyceridaemic individuals re-
turned to normal in the follow-up meas-
urement, whereas in the cases 35.7% of 
hypertriglyceridaemic subjects became 
normal.

Discussion 

This study, conducted in an urban 
population of Tehran, showed that the 
prevalence of several risk factors for 
CVD improved between the baseline 
and the follow-up measurements 3.8 
years later. The prevalence of high LDL 
cholesterol did not change in controls 
whereas in the cases exposed to the 
educational intervention it decreased 
significantly. The prevalence of low 
HDL cholesterol increased significantly 
in controls between baseline and follow-
up measurements whereas in cases the 
increase was not significant. Abdominal 
obesity also increased in controls while 
in cases the increase was not significant. 
The decrease in the rate of hypercholes-
terolemia was small in the controls but 
significant in the cases.

Table 1 Self-reported macronutrient intakes at baseline and at follow-up for the control group (no intervention) and the case 
group (exposed to educational intervention)

Variables Controls (n = 182) Cases (n= 133)

Baseline Follow-up Baseline Follow-up

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

Total energy (kcal/dL) 2327 (810) 2155 (673)a 2452 (705) 2245 (664)a

Carbohydrate (g/dL) 345 (117) 320 (99)a 367 (110) 333 (106)a

Protein (g/dL) 65 (24) 69 (27)b 70 (22) 72 (32)

Fat (g/dL) 80 (40) 71 (32)a 81 (33) 72 (29)b

Carbohydrate (% of total energy) 59.1 (7.4) 58.8 (9.1) 59.3 (6.9) 59.1 (7.5)

Protein (% of total energy) 11.2 (2.1) 12.7 (3.4)c 11.4 (1.7) 12.9 (4.7)c

Fat (% of total energy) 29.8 (7.8) 28.1 (7.4)b 29.2 (6.9) 28.5 (8.8)

Cholesterol (mg/dL) 130 (115) 219 (150)c 164 (159) 199 (113)b

aP < 0.01; bP < 0.05; cP < 0.001 comparing baseline and follow-up data using analysis of covariance test adjusted for age, sex and baseline of each variable. 
SD = standard deviation. 
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Several studies have shown the prevalence of 
hypercholesterolaemia and hypertriglyceridaemia 
declined significantly after nutritional interventions, 
in both sexes and among different  races  [29–31].  In 
contrast, the National Healthy Lifestyle Programme 
in Singapore,  implemented in 1992, was unsuccessful 
in  reducing  total  blood  cholesterol  levels  [32]. An 
intervention study in England that was a part of a 
World Health Organization project was conducted on 
18 210 workers in 24 factories. Subjects were followed 
for 5 years, and only 4% reduction in CVD risk factors 
was seen [33].

In the present study, despite significant decreases 
in energy, carbohydrate and fat intake between base-
line and follow-up in both groups, the prevalence of 
low HDL cholesterol increased significantly only in 
controls. Other studies have shown that HDL choles-
terol level is less affected by nutritional factors [34], and 
more affected by BMI, physical activity, smoking, alco-
hol and some hormones [35]. The significant increase 
in the prevalence of abdominal obesity in controls may 
be responsible for the change. On the other hand, the 
difference of the prevalence of low HDL cholesterol 
between the 2 groups may be due in part to differences 
in physical activity and other confounding factors. 
We did not measure physical activity data since the 
reliability and validity of the Lipid Research Clinic 
questionnaire that was used in the TLGS had not been 
evaluated in our country. The availability of valid data 
for this confounding variable could have helped to 
provide a better understanding of this difference of low 
HDL cholesterol between the 2 groups.

In this study the prevalence of high LDL choles-
terol and total cholesterol decreased significantly in the 
intervention group, despite significant increases in cho-
lesterol intake and decreases in total fat in both groups. 
It has been shown that high cholesterol intake leads 
to higher LDL cholesterol  levels  [36], whereas some 
studies have found that the effect of saturated fatty acid 
on serum cholesterol is more important than dietary 
cholesterol. Interestingly, other experimental studies 
have found that, when combined, cholesterol intake 
and saturated fatty acids synergistically promote the 
elevation of LDL cholesterol [37]. Furthermore, it has 
been shown that age, obesity, physical activity, some 
diseases, poly- and mono-unsaturated fatty acids, the 
type of carbohydrate and some micronutrients affect 
serum cholesterol  levels  [38–41]. Further  research 
assessing these factors will provide stronger evidence 
of this relationship.

The data on changes in individuals’ CVD risk status 
showed that in controls a high proportion of individuals Ta
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who were normal at baseline developed 
low HDL cholesterol, whereas fewer 
individuals with low HDL cholesterol at 
baseline became normal in the follow-
up measurement. As mentioned before, 
this may be attributed to the increased 
prevalence of abdominal obesity in this 
group. More of the controls improved 
their hypertriglyceridaemic status from 
abnormal to normal than did cases. Al-
though not significant, the changes are 
an interesting finding.

Despite decreased energy, carbo-
hydrate and fat intakes in both groups, 
modulation of triglyceride status in 
controls was greater than in cases. This 
may be due to a significant decrease 
in the percentage of energy obtained 
from fat. As demonstrated in a recent 
study, decreases in the percentage of 
energy from fat intake could potentially 
decrease serum triglyceride  levels  [42]. 
Furthermore, limited saturated fat intake, 
modified carbohydrate intake, decreased 
alcohol drinking, stopping smoking and 
increased physical activity result in fa-
vourable lipid profiles [43,44].

There were no significant differ-
ences between  the 2 groups  regarding 
the prevalence of metabolic syndrome 
at baseline and follow-up in controls 
and cases. The metabolic syndrome is 

well established as a problem condition, 
and is associated with the development 
of atherosclerosis and increased CVD 
risk. Moreover, there is extensive sci-
entific evidence, especially in countries 
with better and longer term national 
health programmes, that the prevalence 
of metabolic syndrome has increased 
in the last decade, which suggests that 
the disease burden  (including  type 2 
diabetes) has  increased  as well  [45]. 
Obesity and sedentary lifestyle, coupled 
with unhealthy diet and genetic fac-
tors, are believed to interact to produce 
metabolic syndrome. In recent decades, 
several epidemiological studies have 
underlined the relation between diet 
and incidence of coronary heart disease 
and other diseases. Dietary factors exert 
their influence largely through their ef-
fects on blood lipids and lipoproteins, 
as well as on other established modifi-
able risk factors, with the exception of 
cigarette  smoking  [44–46]. Our find-
ings did not support the hypothesis that 
nutritional intervention is associated 
with a significant reduction in the risk 
of developing metabolic syndrome. The 
ATP III highlighted the importance of 
diagnosing and treating metabolic syn-
drome, focusing on increasing physical 
activity, lowering excess body fat and on 

modifying specific dietary patterns [45]. 
We therefore believe that the physical 
activity of individuals in both controls 
and cases in our study may have been 
insufficient. As we did not measure 
physical activity level, it is difficult to 
confirm this theory.

There were some limitations to the 
current study. We did not find sub-
stantial differences in the measures of 
nutrient and energy intake between 
the 2  groups. This may be  attributed 
to  the 24-hour  recall method used  for 
data collection. Problems commonly 
associated with this method include: an 
inability to recall accurately the kinds 
and amounts of food eaten, difficulty 
in determining whether the day being 
recalled represents an individual’s typi-
cal intake and the tendency for persons 
to over-report low intakes and under-
report high intakes of foods. Further-
more, the study was a community field 
trial and it was not possible educate 
all individuals about nutrition face-to-
face. Some trials have shown that this 
approach is the most successful inter-
vention programne in schools, health 
centres and work places [47–49]. The 
short duration of interventions in this 
study may also have been a factor, as 
recent studies have shown that lifestyle 

Table 3 Changes in levels of risk factors and metabolic syndrome status at baseline and at follow-up for the control group (no 
intervention) and the case group (exposed to educational intervention)

Risk factora Controls (n = 182) Cases (n = 133)

Deterioratedb Improvedc P-valued Deterioratedb Improvedc P-valued

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

Diabetes 5 2.8 0 0.0 0.06 1 0.8 0 0.0 1.00

Hypertriglyceridaemia 18 12.5 20 52.6 0.87 9 8.8 10 35.7 1.00

Hypercholestrolaemia 11 7.4 21 61.8 0.11 2 1.9 15 62.5 0.002

High LDL cholesterol 16 11.0 17 48.6 1.00 3 3.3 15 65.2 0.008

Low HDL cholesterol 49 45.0 12 16.4 0.001 24 36.4 14 22.2 0.143

Hypertension 10 6.3 11 55.0 1.00 5 4.6 12 60.0 0.143

Obesity 9 6.8 4 10.2 0.26 5 5.0 3 11.5 0.72

Abdominal obesity 28 20.7 6 12.5 0.001 19 20.4 9 22.5 0.08

Metabolic syndrome 25 18.5 15 34.1 0.15 15 16.5 14 38.9 1.00
aUsing standard international criteria [24–27]. 
bDeteriorated = number of subjects who were normal at baseline, abnormal at follow-up; % of abnormal/normal subjects. 
cImproved = number of subjects who were abnormal at baseline, normal at follow-up; % of normal/abnormal subjects. 
dComparison between baseline and at follow-up using McNemar test. 
LDL = low-density lipoprotein; HDL = high-density lipoprotein. 
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modification, especially dietary pat-
terns, need longer-term interventions 
[50,51].

In summary, this study showed 
modulation of some CVD risk factors 
in cases exposed to an educational 
intervention compared with controls. 
As there was no significant difference 
between the 2 groups regarding energy 
and macronutrient intakes, it is hard 
to claim that nutritional interventions 

played an important role. Our data 
therefore raise the possibility that other 
lifestyle choices are important in the 
modulation of certain CVD risk factors.
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Factors associated with breast self-examination 
among Malaysian women teachers
P. Parsa,1 M. Kandiah 2 and N. Parsa 3

ABSTRACT The purpose of this study was to examine factors related to breast self-examination (BSE) among 
teachers in Selangor, Malaysia. A cross-sectional study was conducted among 425 female teachers in 20 
randomly selected secondary schools. A self-administered questionnaire based on the health belief model was 
used, including sociodemographic background and knowledge, beliefs and practices about breast cancer and 
BSE. Only 19% of the women performed BSE on a regular basis. Higher knowledge about breast cancer, greater 
confidence in performing BSE and regular visits to a physician were significant predictors for practising BSE. To 
promote BSE practice among Malaysian women, tailored health education and health promotion programmes 
should be developed based on a specific understanding of women’s health beliefs.

1Child and Maternal Health Research Centre and Health Science Research Centre, Department of Maternal and Child Health, Hamedan University 
of Medicine and Health Sciences, Hamedan, Islamic Republic of Iran (Correspondence to P. Parsa: pparsa2003@yahoo.com). 
2Department of Nutrition and Dietetics, Faculty of Medicine and Health Sciences; 3Department of Psychology, Faculty of Human Ecology, 
Universiti Putra Malaysia, Serdang, Malaysia.

Received: 12/07/09; accepted: 29/10/09

العوامل املرتبطة بالفحص الذايت للثدي بني املعّلامت املاليزيات
بريسا بارسا، مريناليني كانديا، نكيسا بارسا

اخلالصة: هتدف هذه الدراسة إىل فحص العوامل املرتبطة بالفحص الذايت للثدي بني املعّلامت املاليزيات يف سيالنغور بامليزيا. وقد أجرت الباحثات 
املعتقدات الصحية،  أ ذاتيًا مبنيًا عىل نموذج  يعبَّ ثانوية اختريت عشوائيًا. واستخَدْمَن استبيانًا  20 مدرسة  425 معّلمة يف  دراسة مستعرضة شملت 
ومتضمنًا للخلفية االجتامعية والديموغرافية، واملعارف، واملعتقدات، واملامرسات املتعلقة برسطان الثدي والفحص الذايت للثدي. وقد تبنيَّ أن %19 
فقط من النساء جُيرين بانتظام فحصًا ذاتيًا للثدي. كام تبنيَّ أن املعرفة اجليدة برسطان الثدي، والتمتع بثقة أفضل يف إجراء الفحص الذايت للثدي، 
واملواظبة عىل زيارة الطبيب، كانت هي العوامل املنبئة بمامرسة الفحص الذايت للثدي. واستنتجت الباحثات أنه ينبغي، لتعزيز ممارسة الفحص الذايت 
م صحيح للمعتقدات الصحية  للثدي بني النساء املاليزيات، إعداد برامج للتثقيف الصحي وتعزيز الصحة تتواءم مع الوضع املحيل وترتكز عىل تفهرُّ

لدى النساء.

Facteurs associés à l’auto-examen des seins chez des enseignantes malaisiennes

RÉSUMÉ La présente étude avait pour objectif de rechercher les facteurs liés à l’auto-examen des seins chez des 
enseignantes de l’État de Selangor (Malaisie). Une étude transversale a été conduite auprès de 425 enseignantes 
travaillant dans vingt établissements d’enseignement secondaire sélectionnés aléatoirement. Un auto-
questionnaire reposant sur un modèle de croyances relatives à la santé a été utilisé, couvrant les informations 
sociodémographiques des répondantes, leurs connaissances et croyances au sujet du cancer du sein et de l’auto-
examen des seins et leurs pratiques en la matière. Seules 19 % des femmes pratiquaient l’auto-examen des seins 
de manière régulière. Une meilleure connaissance du cancer du sein, une confiance élevée dans la pratique de 
l’auto-examen des seins et des visites régulières chez un médecin étaient des facteurs prédictifs importants pour 
la pratique de cet auto-examen. Afin de promouvoir l’auto-examen des seins chez les femmes malaisiennes, 
des programmes sur mesure d’éducation sanitaire et de promotion de la santé doivent être élaborés en tenant 
compte des croyances des femmes en matière de santé. 
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Introduction

According to a recent report of the 
Malaysian cancer registry, 1 out every 
19 Malaysian women has a chance of 
getting breast cancer in her lifetime, and 
more  than 4000 new  cases  of  breast 
cancer are diagnosed every year. Breast 
cancer is currently the most common 
female cancer in Malaysia, account-
ing  for 30.4% of all  cancers diagnosed 
among women [1]. Early detection and 
effective treatment are important to 
reduce morbidity and mortality due to 
breast cancer. Breast self-examination 
(BSE), mammography and clinical 
breast examination are believed to be 
appropriate and effective methods of 
ensuring early detection of breast can-
cer. Although the effectiveness of BSE 
as a breast cancer screening method 
is  controversial  [2–4],  the American 
Cancer Society  [2]  and  the Ministry 
in Health of Malaysia  [5]  encourage 
women to be aware of how their breasts 
look and feel so they will be able to rec-
ognize any changes and report them 
promptly to their clinicians.

Despite the effectiveness of breast 
cancer screening behaviours in reduc-
ing mortality, research findings indicate 
that screening rates remain low. In stud-
ies of community samples of diverse 
groups of women in the United States of 
America (USA), the rates for performing 
monthly BSE ranged from 29% to 63% 
[6,7].  Similar  findings were  reported 
in  studies  in Canada  [8], Taiwan  [9], 
Jordan [10] and Turkey [11]. The na-
tional health morbidity survey showed 
that 34% of women above age 20 years 
performed BSE but the frequency of 
performance was not studied [12].

In this study the health belief model 
[13–15] was  used  as  the  theoretical 
framework to examine variables related 
to BSE use. In previous studies, perform-
ing regular BSE has been associated 
with health belief model variables such 
as perceived susceptibility to breast can-
cer, seriousness of breast cancer, benefits 
and barriers to screening, confidence 

and health motivation  [1–11,14–18]. 
Socioeconomic status, level of educa-
tion, referral from a physician, knowl-
edge, health insurance coverage and 
family history of breast cancer have also 
been associated with the practice of BSE 
[6,10,11,19,20].

The purpose of the current study 
was to identify the rate of practising BSE 
and factors related to BSE screening 
behaviour in a sample of well educated 
Malaysian women. Understanding Ma-
laysian women’s health beliefs related 
to breast cancer screening behaviours 
will help health care professionals to 
choose more effective health education 
programmes and potentially to increase 
women’s screening practices.

Methods

A cross-sectional study was carried out 
among female secondary-school teach-
ers in the state of Selangor, Malaysia, 
between January and April 2006.

Sample
A multi-stage random sampling method 
was  used  to  select  the  20  secondary 
schools. A total of 425 teachers met the 
inclusion criteria and gave informed 
consent to participate in the study. The 
participants eligible for the study met the 
following criteria: age 23–56 years (age 
range of working female teachers cur-
rently in employment up to retirement), 
no history of breast cancer or any other 
cancers, not pregnant or breastfeeding. 
This study obtained approval from the 
Ministry of Education of Malaysia.

Data collection
A questionnaire was developed by the 
authors based on an extensive review 
of the literature. The questionnaire 
obtained information on participants’ 
sociodemographic characteristics; can-
cer-related history; and knowledge, be-
liefs and behaviours concerning breast 
cancer and BSE. Sociodemographic 
variables included: age, current marital 

status, education level, income level, 
ethnicity, religion and health insurance 
coverage. Cancer-related questions 
included: having regular health check-
ups with a physician (yes/no), previous 
breast disease (yes/no) and family his-
tory of breast cancer (yes/no).

Breast cancer knowledge questions 
(yes/no response) included: having 
ever heard/read about breast cancer 
screening tests; sources of information; 
and 43 knowledge questions on inci-
dence (3 items), symptoms (7 items), 
risk factors of breast cancer (15 items) 
and screening tests (18 items). A score 
of 1 was given for a correct answer and 
0  for  incorrect. The maximum  score 
for knowledge was 43 (100%) and the 
minimum  score  was  0  (0%).  More 
description of the development of the 
knowledge scale may be found in an-
other published paper [21].

The section about beliefs had 
42 questions  that were  self-reported 
measures with 6 scales: susceptibility to 
breast cancer (5 items), seriousness of 
breast cancer (7 items), benefits of BSE 
(6 items), barriers to performing BSE 
(6 items), confidence in their ability to 
perform BSE (11 items) and health mo-
tivation (7 items). All the items had 5 
response choices ranging from strongly 
disagree (1 point) to strongly agree (5 
points). All scales were positively related 
to screening behaviours, except for bar-
riers, which were negatively associated.

The reliability of the knowledge and 
belief  subscales  ranged  from 0.73  to 
0.91,  indicating good  levels of  internal 
consistency [22]. Factor analysis with 
principal components was carried out 
to assess the construct validity of the 
scales and was found to be acceptable. 
A detailed description of the translation 
and adaptation of Champion’s health 
belief model scale can be found in an-
other published article [23].

BSE behaviour was measured by 
self-reported responses to questions 
about: ever having carried out BSE; fre-
quency, technique, etc.; and reasons for 
reluctance to practise BSE.
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The Malay version of the instrument 
was pretested on 30 female teachers to 
check the clarity of the items.

Analysis
The women were  categorized  into  2 
groups: those who reported that they 
performed BSE and those who did not. 
Independent t-test was used to deter-
mine differences between the 2 groups. 
The chi-squared test was used to exam-
ine the association between categorical 
variables and BSE. A logistic regression 
analysis was conducted to identify the 
extent to which variables significantly 
predicted BSE behaviour. In all tests, the 
level of significance was set at P < 0.05.

Results

General characteristics of the 
subjects
The mean age of respondents was 37.2 
(SD 7.2),  range 23  to 56 years. Most 
of them were married, of Muslim reli-
gion and Malay ethnic origin. Nearly 
all of them had a university degree and 
around one-fifth had no medical insur-
ance. Most  teachers had  less  than 20 
years teaching experience. Among the 
total sample a family history of breast 
cancer was recorded by 36 respondents 
(9%) and only 11 (3%)  indicated  that 
they had a personal history of breast 
disease (Table 1). 

Practice, intention to practice, 
and sources of information
Although  90%  of  the  participants 
reported that they had heard about 
BSE,  only  230/425  (54%)  had  ever 
performed BSE. Of  these 19%  stated 
that they performed BSE on a regular 
monthly basis; others reported per-
forming BSE every 2–3 months (11%) 
or occasionally (25%). 

When asked about their intention 
to practise BSE in the coming year, 80% 
of them said that they would consider 
examining themselves regularly. The 
most common reason for not doing 

breast cancer screening was a lack of 
knowledge, followed by belief that is was 
time-consuming or that BSE was not 
needed if one was in good health.

Magazines and television pro-
grammes were identified as the main 
sources of information on breast cancer 
and BSE by 95% and 83% of  the par-
ticipants, respectively. Printed materials 
(67%), friends (52%) and health profes-
sionals (46%) were mentioned as other 
sources of information on breast cancer 
and BSE.

Participants’ health beliefs and 
knowledge on breast cancer 
and screening
Average responses to the items on the 
6 belief scales and the 4 knowledge 
scales  are  summarized  in  Table  2. 
Significant differences between those 
who performed BSE and those who did 
not were observed for the total knowl-
edge score (P < 0.01) as well as for the 
items of knowledge about symptoms 
of breast cancer (P < 0.01), risk factors 
of breast cancer (P < 0.01) and screen-
ing methods (P  <  0.01). There were 
no significant differences between the 
2 groups  for  knowledge  about breast 
cancer incidence (P = 0.290).

Concerning belief scores and per-
forming BSE, significant differences 
between groups were observed for total 
beliefs (P < 0.001). Women who per-
formed BSE had greater confidence  
(P  <  0.001)  and  health  motivation  
(P < 0.001) and  lower barriers  to per-
forming BSE (P  <  0.001)  than  those 
who did not. There were no significant 
differences between the 2 groups for be-
liefs about susceptibility to breast cancer 
(P = 0.204), seriousness (P = 0.355) and 
the benefits of BSE (P = 0.068).

Factors associated with BSE
As shown in Table 1, significant associa-
tions were identified between perform-
ing BSE and income level (P = 0.019) 
and having regular checkups with the 
physician (P < 0.001). Family history of 
breast cancer, history of breast disease, 

marital status, menstruation status, 
age, education level, ethnicity, religion, 
teaching experience, health insurance, 
ever heard about breast cancer and 
perceived health status were not signifi-
cantly related to performing BSE.

Table 3 shows the logistic regres-
sion model for predicting BSE per-
formance from the sociodemographic 
variables and the knowledge and belief 
scales. This model was a good model 
for prediction of BSE and it explained 
27% of the variance in BSE performance 
(Nagelkerke R2 = 0.27, χ2 = 82.49, df =  
24, P < 0.001). The  logistic  regression 
analysis identified 3 variables with sig-
nificant odds ratios (OR). Women who 
reported having regular check-ups with 
a physician were over 3 times more like-
ly to perform BSE than those who had 
not (OR = 3.64, 95% CI: 1.82–7.27). 
Women with greater knowledge about 
breast cancer and screening methods 
(OR = 1.08, 95% CI: 1.02–1.13) and 
confidence in their ability to do BSE 
(OR = 1.06, 95% CI: 1.00–1.12) were 
also more likely to perform BSE.

Women who had perceived good 
health status (OR = 4.34, 95% CI: 0.66–
28.33), a family history of breast cancer 
(OR = 2.49, 95% CI: 0.92–6.71), ever 
undergone clinical breast examination 
(OR = 1.90, 95% CI: 0.98–3.66), ever 
heard about BSE (OR = 1.88, 95% CI: 
0.21–16.78) and married (OR = 1.28, 
95% CI:  0.46–3.53) were  somewhat 
more likely to perform BSE than who 
had not. However, these factors reached 
the accepted level of significance (P 
< 0.05). The  remaining  belief  scales 
(perceived susceptibility for breast can-
cer, seriousness of breast cancer, ben-
efits of BSE, barriers to BSE and health 
motivation) were also not significant 
predictors for BSE performance.

Discussion

The findings of this study have shown 
that teachers in Malaysia had a low rate 
of practice of BSE (only 19% performed 
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Table 1 Factors associated with performing breast self-examination (BSE) among Malaysian woman teachers (n = 425) 

Characteristic Performing BSE 
(n = 230)

Not performing BSE 
(n = 195)

χ2-test P-value

No. % No. %

Age (years)

20–30 42 17.8 38 19.3 5.190 0.158

31–40 116 51.1 89 45.3

41–50 64 28.0 53 27.6

> 51 8 3.1 15 7.8

Marital status

Married 207 90.0 171 87.7 0.571 0.450

Single 23 10.0 24 12.3

Educational status

Diploma 15 6.1 15 7.7 2.230 0.332

Degree 208 90.8 169 86.7

Postgraduate 7 3.1 11 5.6

Ethnicity

Malay 199 87.2 157 80.6 4.596 0.204

Indian 11 4.4 16 8.1

Chinese 20 8.3 22 11.3

Religion

Muslim 203 87.7 159 81.7 5.346 0.254

Buddhist 14 6.1 14 7.0

Hindu 8 3.5 15 7.5

Christian 5 2.2 7 3.8

Menstruation status

Premenopause 216 94.3 183 94.1 0.047 0.977

Postmenopause 14 5.7 12 6.0

Income level (RM)

Low (< 3000) 28 12.0 31 16.0 7.940 0.019

Moderate (3000–5000) 96 42.0 103 52.5

Good (> 5000) 106 46.0 61 31.5

Health insurance coverage

No 45 19.6 41 21.0 0.139 0.709

Yes 185 80.4 154 79.0

Having regular health check-ups with physician

Yes 66 28.7 30 15.4 10.693

No 164 71.3 165 84.6 0.001

Family history of breast cancer

Yes 22 9.6 14 7.2 0.775 0.379

No 208 90.4 181 92.8

Personal history of breast disease

Yes 7 3.0 4 2.2 0.319 0.573

No 223 97.0 191 97.8

Ever heard/ read about breast cancer and BSE

Yes 223 97.0 183 93.8 2.391 0.122

No 7 3.0 12 6.2

Perceived health status

Good 97 42.4 73 37.8 1.17 0.556

Satisfied 129 55.9 117 59.5

Poor 4 1.7 5 2.7

RM = Malaysian ringgit.
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BSE monthly). Similarly, the rate of 
regular performance of BSE among 
female  teachers was  reported  to be 6% 
in the Islamic Republic of Iran [24], 7% 
in  Jordan [10] and 11%  in Egypt [25]. 
The higher rate of BSE performance in 
our study may be attributed to teach-
ers’ awareness about the risk of breast 
cancer in Malaysia and their exposure to 
media information about breast cancer 
and screening methods. Most of our 
educated women had heard or read 
about breast cancer but only a few per-
formed BSE monthly. Consistent with 
this, Rashidi and Rajarm reported that 
85% of women of Middle East origin 
had heard of breast cancer screening but 
74% had never performed BSE [26].

In the analysis of factors associated 
with performing BSE, having regular 
health check-ups with a physician 
was significantly associated with BSE 
performance. Several researchers have 
reported on the role of physicians and 
health care providers in educating and 
encouraging women to carry out BSE 
[10,11,27,28]. Routine breast  checks 

by providers may help women to feel 
at ease and become more confident 
about performing BSE, and may pro-
vide knowledge about its benefits.

Women with higher levels of knowl-
edge about breast cancer symptoms 
and screening demonstrated higher per-
formance rates of BSE. This is consistent 
with previous findings suggesting that 
knowledge of breast cancer screening is 
an important facilitator for breast cancer 
screening behaviours [6,29,30]. Know-
ing the steps required, understanding 
the required frequency of BSE and be-
ing aware of the normal anatomy of 
their own breasts are issues that can 
be addressed by health personnel in 
assisting women to do BSE regularly. 
Information provided by health profes-
sionals via the media about correct BSE 
techniques and other health education 
opportunities may increase women’s 
BSE practice [31].

Several factors based on the health 
belief model theory—greater confi-
dence of women in their ability to 
perform BSE, higher health motivation 

and fewer barriers to BSE—were asso-
ciated with performing BSE. However, 
confidence about performing BSE was 
the only factor that reached statistical 
significance. Similarly Yarbrough et al. 
[32] and MacDonald et al. [33]  found 
that the health belief model did not 
predict breast cancer screening behav-
iour. The low variance on the perceived 
belief scales among our subjects may ex-
plain why the other health belief model 
scales could not predict breast cancer 
screening behaviour. The significant 
association between confidence and 
BSE performance in the previous year 
is consistent with the results of other 
studies  [29,34,35]. This highlights  the 
importance of introducing educational 
programmes to increase confidence 
and identifying barriers to BSE for Ma-
laysian women. Intervention strategies 
should focus on teaching women how 
to make BSE a monthly habit.

Although a large proportion of the 
women in this study perceived breast 
cancer as a serious disease, most of them 
did not perceive themselves as being 

Table 2 Comparison of knowledge and belief scores with breast self-examination (BSE) performance among participants 
(n = 425)

Variable Performing BSE
(n = 230)

Not performing BSE
(n = 195)

Range t-test P-value

Mean 
score

SD Mean 
score

SD

Knowledge

Incidence knowledge 1.98 0.84 1.80 0.87 1–3 2.197 0.290

Symptom knowledge 2.75 1.22 2.18 1.34 1–7 4.488 0.001

Risk factor knowledge 6.43 2.57 5.50 2.55 1–15 3.668 0.001

Screening knowledge 10.59 2.46 9.00 3.41 1–18 5.500 0.001

Total knowledge 21.77 5.18 18.55 6.28 1–43 5.702 0.001

Beliefs

Susceptibility to breast 
cancer 2.39 0.75 2.29 0.84 1–5 1.270 0.204

Seriousness of breast cancer 3.46 0.70 3.39 0.77 1–5 0.926 0.355

Benefits of BSE 3.89 0.50 3.79 0.62 1–5 1.829 0.068

Barriers to BSE 3.66 0.63 3.87 0.56 1–5 3.423 0.001

Confidence in performing 
BSE 3.49 0.46 3.21 0.53 1–5 5.758 0.001

Health motivation 3.98 0.50 3.77 0.51 1–5 4.103 0.001

Total beliefs 3.51 0.23 3.23 0.30 1–5 6.116 0.001

SD = standard deviation.
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Table 3 Logistic regression analysis for factors related to performing breast self-examination (BSE) (n = 425) 

Variable β-coefficient SE Wald P-value OR 95% CI

Marital status
Single 1
Married 0.244 0.520 0.221 0.638 1.28 0.46–3.53

Age (years)
20–30 1
31–40 0.55 0.370 0.022 0.883 1.06 0.51–2.18
41–50 –0.360 0.429 0.703 0.402 0.70 0.30–1.62
> 50 –1.177 0.809 2.129 0.145 0.31 0.06–1.50

Education
Diploma 1
Degree 0.310 0.515 0.364 0.546 1.36 0.50–3.74
Postgraduate –0.450 0.819 0.302 0.583 0.64 0.13–3.17

Income (RM)
< 3000 1
3000–5000 –0.123 0.402 0.093 0.760 0.88 0.40–1.95
> 5000 0.389 0.446 0.760 0.383 1.48 0.62–3.34

Insurance
No 1
Yes 0.105 0.314 0.112 0.738 1.11 0.60–2.06

Regular health checkups
No 1
Yes 1.291 0.354 13.325 0.001 3.64 1.82–7.27

Family history of breast cancer
No 1
Yes 0.912 0.506 3.249 0.071 2.49 0.92–6.71

Personal history of breast disease
No 1
Yes –0.156 0.849 0.034 0.854 0.86 0.16–4.52

Heard about BSE
No 1
Yes 0.626 1.119 0.313 0.576 1.87 0.21–16.8

Perceived health status
Poor 1
Good 1.467 0.958 2.346 0.126 4.34 0.66–28.3
Satisfied 1.522 0.946 2.587 0.108 4.58 0.72–29.3

Undergoing clinical breast examination
No 1
Yes 0.639 0.335 3.634 0.057 1.90 0.98–3.66

Sources of information
Others 1
Doctors 0.115 0.301 0.147 0.701 1.12 0.63–2.62

Knowledge and beliefs
Knowledge of breast  
 cancer & screening 0.073 0.026 8.240 0.004 1.08 1.02–1.13
Susceptibility to breast   
 cancer 0.054 0.034 2.522 0.112 1.06 0.99–1.13
Seriousness of breast   
 cancer 0.033 0.026 1.591 0.207 1.03 0.98–1.09
Benefits of BSE 0.003 0.048 0.003 0.955 1.01 0.88–1.07

Barriers to BSE –0.010 0.041 0.061 0.806 0.91 0.92–1.00

Confidence in BSE 0.061 0.028 4.804 0.028 1.06 1.00–1.12
Health motivation 0.043 0.043 1.036 0.309 1.04 0.96–1.14

SE = standard error; OR = odds ratio; CI = confidence interval; 
RM = Malaysian ringgit.
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susceptible. This could be due to a lack 
of education on breast cancer and breast 
cancer screening practices. Health care 
personnel can provide information about 
the magnitude and risk factors of breast 
cancer through public health education 
programmes. We found no significant 
relationship between women’s beliefs 
about the seriousness of breast cancer 
and BSE practice. Previous studies have 
shown variable results about the relation-
ship of perceived seriousness of breast 
cancer with BSE practices. While studies 
in the USA [30], Jordan [10] and Korea 
[29] suggested that screening  increases 
with increased perceived seriousness of 
breast cancer, other studies in Turkey 
[11] and Hong Kong [36] found no as-
sociation between perceived seriousness 
and BSE behaviors. Women need to be 
helped to avoid misconceptions about 
breast cancer and learn more about the 
benefits of early detection methods and 
timely treatment of breast cancer.

The majority of women in this study 
had positive beliefs about the benefits 
of BSE. Several studies have reported 
a significant positive relationship be-
tween perceived benefits of screening 
and BSE practice  [11,15,37], whereas 
others have found no significant effect 
[10,35]. This  indicates a need  for well-
designed awareness programmes that 
underline the benefits of preventive care 
and early screening.

Lack of knowledge, no time for BSE, 
embarrassment, fear of cancer diagnosis 

and perception of low susceptibility to 
breast cancer were common barriers 
for performing BSE in the current study. 
Thus, further qualitative research is 
needed to identify barriers to BSE for 
Malaysian women.

Although a majority of the women 
in this study had high health motiva-
tion, this was not a predictor for BSE 
practice. According to previous studies 
using the health belief model, women 
who are more motivated to promote 
their health are more likely to perform 
BSE [10,29,30]. Similar to our finding, 
Secginli and Nahcivan found no asso-
ciation between health motivation and 
BSE practice [11]. 

Our results contrasted with previ-
ous findings suggesting that younger 
and well-educated women are more 
likely to practice breast cancer screen-
ing [11,17]. Women’s family history of 
breast cancer was not a predictor for 
performing BSE also contrasted with 
previous  studies  [7,10,11].  It  could be 
related to the small sample size and the 
low rate of family history of breast can-
cer among women in this study.

There were some limitations to this 
study. First, the participants were all 
secondary school teachers and were 
therefore unlikely to represent all Ma-
laysian women and this influences the 
generalizability of the study results. 
Secondly, a self-administered question-
naire might lead to overestimation of 
cancer screening practices and use of 
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Evaluating success of no-scalpel vasectomy by 
ligation and excision with fascial interposition in a 
large prospective study in Islamic Republic of Iran
H.R. Farrokh-Eslamlou,1 M. Eslami,1 I. Abdi-Rad 1 and B. Eilkhanizadeh 1

ABSTRACT The aims of this prospective, non-comparative study were to determine time to azoospermia and 
vasectomy success rate based on the results of semen analysis. A total of 334 men seeking vasectomy at a clinic in 
Urmia city, Islamic Republic of Iran were followed bi-weekly up to 24 weeks after vasectomy or until azoospermia 
was confirmed via semen analysis. The cumulative life table rate for azoospermia was 93/100 men (95% CI: 88.1 
to 97.9). The median time to azoospermia was 10 weeks. By week 24 of follow-up, 3.3% of participants had failed 
to achieve azoospermia. One pregnancy was reported during the study period and attributed to user failure. The 
results suggest that men can begin to rely on vasectomy for contraception 12 weeks after no-scalpel vasectomy 
using fascial interposition performed by an experienced surgeon.

1Reproductive Health Research Centre, Urmia University of Medical Sciences, Urmia, Islamic Republic of Iran (Correspondence to M. Eslami: 
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تقييم نجاح عمليات قطع األسهَرْين )الوعاَءْين املنويَّني( بدون مرشط بالربط والقطع بني اللفافات يف دراسة استباقية كبرية يف 
مجهورية إيران اإلسالمية

محيد رضا فرخ إسالملو، حممد إسالمي، عيسى عبدي راد، هبروز إيلخاين زاده.

اخلالصة: تستهدف هذه الدراسة االستباقية غري املقارنة التعرف عىل وقت انعدام النطاف ومعدل نجاح قطع األسهَرْين )الوعاَءْين املنويَّنْي( استنادًا 
إيران اإلسالمية،  334 رجاًل طلبوا إجراء قطع األسهَرْين يف عيادات مدينة أورميا يف مجهورية  الباحثون  تابع  املنوي. فقد  السائل  نتائج حتليل  عىل 
فأجروا املتابعة كل أسبوعني حتى مرور 24 أسبوعًا بعد قطع األسهَرْين )الوعاَءْين املنويَّنْي( أو حتى التأكد من انعدام النطاف بتحليل السائل املنوي. 
ووجد الباحثون أن املعدل الرتاكمي النعدام النطاف يف املخترب يبلغ 93 لكل مئة رجل )88.1 إىل 97.9 بفاصلة ثقة 95%(. أما الزمن الوسطي للوصول 
إىل انعدام النطاف فكان عرشة أسابيع. وبحلول األسبوع الرابع والعرشين من املتابعة مل يصل 3.3% من املشاركني إىل انعدام النطاف. وقد ُأبلغ عن 
النتائج إىل أن بإمكان الرجال االعتامد عىل قطع األسهَرْين  حدوث محٍل واحد خالل فرتة الدراسة، وُعِزَي هذا احلمل إىل إخفاق العملية. وتشري 
)الوعاَءْين املنويَّنْي( من أجل منع احلمل وذلك بعد انقضاء اثني عرش أسبوعًا عىل قطع األسهَرْين )الوعاَءْين املنويَّنْي( بدون مرشط بإجراء الربط بني 

اللفافات إذا أجراه جراح متمرس.

Évaluation de l’efficacité de la vasectomie sans bistouri par ligature et excision avec interposition fasciale 
dans une étude prospective à grande échelle en République islamique d’Iran

RÉSUMÉ Les objectifs de la présente étude prospective et non comparative étaient de déterminer le temps jusqu’à 
l’azoospermie et le taux d’efficacité de la vasectomie mesurés par spermogramme. Au total, 334 hommes ayant 
subi une vasectomie dans un dispensaire de la ville d’Urmia (République islamique d’Iran) ont été suivis deux fois 
par semaine et jusqu’à 24 semaines après l’intervention ou jusqu’à la confirmation de l’azoospermie au moyen 
du spermogramme. Le taux cumulé pour l’azoospermie en utilisant la table de survie était de 93/100 hommes (IC 
à 95 % : 88,1 à 97,9). Le temps médian jusqu’à l’azoospermie était de dix semaines. À la vingt-quatrième semaine 
de suivi, 3,3 % des participants n’avaient pas obtenu une azoospermie.  Une grossesse a été rapportée pendant 
la période de l’étude et imputée au comportement du patient. Les résultats suggèrent que les hommes peuvent 
commencer à compter sur l’efficacité de la vasectomie pour assurer leur contraception douze semaines après 
une intervention sans bistouri avec interposition fasciale réalisée par un chirurgien expérimenté.
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Introduction

Vasectomy is one of the safest family 
planning methods currently available 
and continues to be the most reliable 
form of male contraception worldwide. 
Over 45 million couples rely on vasec-
tomy as their method of family planning 
[1]. Li  Shunqiang of  the Chongqing 
Family Planning Scientific Research 
Institute in China developed the no-
scalpel vasectomy (NSV) technique in 
1974. Today, NSV is a popular family 
planning method in many countries as it 
eliminates concerns about incisions and 
has a low complication rate [2].

The success of  vasectomy is 
confirmed by the demonstration of 
azoospermia (absence of sperm in the 
ejaculate). Even so, the desired end-
point of azoospermia is not achieved 
immediately after surgery and requires 
analysis of semen samples obtained at 
one or more clinic visits following the 
procedure. It is widely accepted in clini-
cal practice that becoming azoospermic 
may take up to several months for most 
men because of sperm residing in the 
seminal vesicles and vas deferens up-
stream  from  the  surgical  incision  [3]. 
The duration of the risk of pregnancy 
after a vasectomy varies greatly and is 
based on factors such as the time and/
or the number of ejaculations since va-
sectomy, sperm motility, sperm viability 
and the method of vas occlusion [4–7]. 
In the clinical setting, recommenda-
tions for semen analysis vary widely 
from 1  to 12 months  [8].  In addition, 
since men are advised to use alterna-
tive contraception until azoospermia 
is confirmed, a long interval to the first 
follow-up visit may be problematic for 
some men, and those who do not dem-
onstrate azoospermia must return for 
further visits, and therefore follow-up 
rates and compliance with semen testing 
protocols are often poor [9,10]. While 
counselling guidelines commonly used 
in vasectomy centres recommend that 
men can rely on vasectomy for con-
traception  after  20  ejaculations  or  2 

months [11,12], in the Islamic Republic 
of Iran the recommended time interval 
is 3 months.

While many reports have been pub-
lished on the time to azoospermia and 
the number of ejaculations required 
for achieving azoospermia following 
vasectomy, most of these are retrospec-
tive, descriptive studies, and interpreting 
the data are difficult [13,14]. One care-
fully controlled prospective study on 
the time and number of ejaculations to 
azoospermia after vasectomy by ligation 
and excision showed only 60/100 and 
27.9/100 of men were azoospermic by 
12 weeks and 20 ejaculations,  respec-
tively [15]. This  result  is different  from 
our experience at the national NSV 
training centre in the Islamic Republic of 
Iran after more than 9000 vasectomies 
using the NSV technique. We therefore 
conducted this large prospective study 
to examine the vasectomy success rate 
of NSV with fascial interposition, to 
determine the time to azoospermia and 
to evaluate adverse events associated 
with the method.

Methods

Study design
This was a prospective, non-compara-
tive study of men followed for up to 24 
weeks after vasectomy. The study was 
conducted  from  January 2007  to De-
cember 2008 at  a  reproductive health 
research centre in Urmia city, Islamic 
Republic of Iran. 

Sample
As a routine of the clinic, all vasectomy 
clients together with their wives par-
ticipated in family planning counsel-
ling to make sure that vasectomy was 
their informed choice. Men seeking 
vasectomy were asked if they would 
like to participate in the study, and then 
were screened for eligibility. Informed 
consent, a medical history, physical ex-
amination and a pre-vasectomy semen 
sample were obtained.

The eligibility criteria included: 
meeting the above-mentioned clinic 
criteria for vasectomy; being currently 
sexually active; willing to provide a se-
men specimen pre-vasectomy and bi-
weekly up to 24 weeks after vasectomy 
or until azoospermia was confirmed; 
and freely consenting to participate in 
the study and sign an informed consent 
form. Exclusion criteria were: any acute 
or febrile illness; history of prior vasec-
tomy or other scrotal surgery; clinical 
evidence of active sexually transmitted 
infection; a large varicocele or other 
scrotal mass; or taking any type of ana-
bolic steroids.

Over the period of the study out of 
a total of 1622 men who underwent va-
sectomy at Urmia reproductive health 
research  centre  380  (23.4%)  were 
compatible with the eligibility criteria 
and were enrolled in the study. Of the 
380  enrolled men,  46  (12.1%) never 
returned for follow-up after vasectomy 
and were therefore excluded from anal-
ysis. The study group therefore included 
334 men who delivered at least 1 semen 
specimen after vasectomy.

Vasectomy technique
Vasectomy was performed using the 
no-scalpel technique following local 
infiltration with  2%  epinephrine-free 
lidocaine. The vas deferens was ligated at 
2  locations approximately 1.5 cm apart 
using 2  separate 2.0  silk  ligatures  and 
the segment of vas about 1 cm between 
the ligations was excised. Then fascial 
interposition was performed with the 
stump of the vasal prostatic end outside 
the fascial sheath and the stump of the 
testicular end inside the fascial sheath. 
The surgeons were master trainers in the 
technique, which ensured that stand-
ardized NSV with fascial interposition 
was used for all participants. Prior to the 
study the surgeons attended a meeting 
where the technique was standardized 
under the supervision of the developers 
of the NSV technique in China.

After vasectomy, participants were 
given instructions about the conduct of 
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the study and asked to return bi-weekly 
until they were told that they could rely 
on vasectomy for contraception. A se-
men analysis was performed at post-
vasectomy follow-up visits. Men who 
did not attain azoospermia by 24 weeks 
after vasectomy were counselled regard-
ing potential fertility and offered addi-
tional semen testing, another vasectomy 
or other contraceptives. At all follow-up 
visits, the investigators examined each 
patient for granuloma, haematoma, 
epididymitis or wound infection.

Semen analysis procedures
We performed semen analysis pre-
vasectomy and then bi-weekly up 
to 24 weeks  after  vasectomy or  until 
azoospermia was confirmed. Men who 
did not develop azoospermia at week 24 
were followed up to week 34 to evaluate 
the delayed onset of azoospermia.

Participants produced semen sam-
ples at their home. Semen was examined 
for concentration and motility within 1 
hour of collection using procedures 
based on World Health Organization 
guidelines  [16] under  the  supervision 
of a pathologist who was expert in this 
procedure. Briefly, an aliquot of semen 
was examined by phase-contrast mi-
croscopy at high-power magnification 
(× 400)  to estimate  sperm concentra-
tion. Appropriate dilutions of 1:4 to 
1:20 depending on  the estimated con-
centration were prepared using water to 
determine the concentration and using 
saline for motility subjective assessment 
(0%  to  100%).  Concentration  and 
motility were determined using an im-
proved Neubauer haemocytometer. If 
no sperm were seen on the initial phase 
contrast examination, semen samples 
were centrifuged at 600 g for 15 minutes 
and then were examined as previously 
described.

Analysis
Men who delivered at least 1 post-
vasectomy sample were included 
in the analysis. Participants’ baseline 
information (age, spouse’s age and pre-

vasectomy semen analysis measures) 
was summarized using mean, standard 
deviation (SD), minimum, maximum 
and median values. Vasectomy suc-
cess,  i.e. azoospermia, was defined as 2 
consecutive semen specimens without 
sperm. The follow-up weeks were de-
fined with a follow-up window of 14 
(SD 7) days from the previous visit. 
For example, week 16 was defined as a 
visit ≥ 108 days or ≤ 119 days since the 
procedure. The presence of any motile 
sperm at week 24 or later in the semen 
specimen was used to define vasectomy 
failure.

In evaluating azoospermia and 
motility,  2  outcome measures  were 
evaluated: the median number of weeks 
to azoospermia or zero motility; and 
the week in which the cumulative rate 
reached the maximum level observed 
during the study.

Changes over time were evaluated 
first for each outcome for all ages com-
bined, followed by the results stratified 
by age. The time to azoospermia were 
calculated from the date of vasectomy 
to the date of the first specimen without 
sperm. The censor date for men not 
achieving azoospermia was the date of 
the last semen analysis. To calculate time 
to azoospermia, cumulated life-table 
probabilities were used. The results are 
reported at 12 weeks  after  vasectomy 
due to current counselling guidelines in 
the Islamic Republic of Iran.

Results

Participants’ characteristics
Of  the  334  men,  280  participants 
(83.8%)  demonstrated  azoospermia 
according to the study definition; 11 
participants  (3.3%)  completed  the 
study but did not achieve azoosper-
mia by 24 weeks of  follow-up and  so 
were defined as vasectomy failure; 43 
participants (12.9%) discontinued  the 
study prior to reaching azoospermia 
or reaching 24 weeks follow-up. Of the 
latter  group  13  (3.9%) discontinued 

for personal  reasons and  the other 30 
(9.0%)  for unknown reasons,  i.e. were 
lost to follow-up. The 43 men who had 
the potential to reach azoospermia but 
whose semen analysis status was un-
known were included in all the analyses. 
No pregnancies related to vasectomy 
failure were reported.

Baseline data
The mean age of all study participants 
who delivered at least 1 sample for 
analysis after vasectomy was 40.9 years 
(range 26  to 76 years). The mean age 
of participants’ wives was 34.4 years 
(range 22 to 53 years). All participants 
were married men, their spouse had 
most commonly used the combined 
oral contraceptive pill before the vasec-
tomy (32.9%) and most of them had 2 
children (59.9%).

The mean volume of ejaculate 
analysed in the pre-vasectomy semen 
specimen was 3.6 mL (range 0.6–6.7 
mL). The mean concentration of the 
sperm in the samples was 115 million/
mL (range 20–250 million/mL). The 
mean percentage of motile sperm was 
66.6% (range 34% to 88%).

Time to azoospermia
For the primary analysis, the cumulative 
survival curve of time to azoospermia 
estimated by the life table method was 
calculated (Figure 1). At the end of 
week  22, which was  the  last  visit  for 
determining azoospermia, the cumula-
tive life table rate for azoospermia was 
93/100 men [95% confidence  interval 
(CI): 88.1–97.9]. 

When time to azoospermia was 
examined by age group, younger men 
reached azoospermia at a faster rate 
(Figure 2). The cumulative life table rate 
for men under age 40 years reached its 
maximum of 95.5/100 men (95% CI: 
90.4–00.6). At  the age 40+ years, men 
reached the cumulative life table rate of 
89/100 men (95% CI: 82.5–95.5).

The median t ime to success 
(azoospermia)  was  10  weeks  for  all 
participants. Among men under age 
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40 years and men of age 40+ years  the 
median times to azoospermia were 8.5 
and 11.5 weeks respectively.

The cumulative survival prob-
ability  for  azoospermia was 76.0/100 
men (95% CI: 69.6–82.4) at 12 weeks  
(Figure 1).

Vasectomy failure based on 
semen analysis
By week 24 of follow-up, 11 of the 334 
participants  (3.3%) had not  achieved 
azoospermia. All of these men accepted 
an offer of extended follow-up to 34 
weeks. Of this group 4 participants (1.2% 
of the total) ended the 24 weeks follow-
up with persistent low sperm concentra-
tions  (mean 25 000  sperm/mL), but 
reached azoospermia at 34 weeks after 
vasectomy. Presumably these men had 
delayed onset success of vasectomy. 
The other 7 participants (2.1% of total) 

had sperm concentrations greater than 
2 million sperm/ mL (mean 25 million 
sperm/mL) with many motile sperm at 
34 weeks. These men were considered 
to have vasectomy failure.

Pregnancies
One pregnancy was reported during the 
study period. This pregnancy occurred 
about 1 month after vasectomy, when 
the participant failed to use back-up fam-
ily planning method as instructed until 
reaching azoospermia. The participant 
reported that prescribed condoms were 
not used during sexual intercourse. This 
was considered a user failure. Among 
the 8 men with vasectomy failures, 6 
accepted an offer of repeat vasectomy.

Adverse events
At every post-vasectomy follow-up 
visit, all of the participants were clinically 

examined and were asked questions 
about probable adverse events. The 
most commonly reported adverse 
event was mild post-surgical local pain. 
Among  286 men  (85.6%) with  data 
on  post-surgical  pain,  145  (50.7%)  
reported taking no analgesics. 84 
(29.4%)  reported  analgesic use  for  a 
maximum of 3 days, 41 (14.3%) for up 
to 1 week, and 16 (5.6%) for more than 
1 week.

Urogenital adverse events con-
sidered to be related to the procedure 
were:  sperm granuloma  in 27 (8.1%), 
epididymitis  or  orchitis  in  4  (1.2%), 
scrotal pain or swelling in 6 cases (1.8%) 
and haematomas in 5 (1.5%). The hae-
matomas were small and none required 
drainage.  Infections  occurred  in  2 
(0.6%) of the cases. No serious adverse 
events were reported.
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Figure 1 Gross cumulative life table probabilities for azoospermia after no-scalpel vasectomy by ligation and excision with 
fascial interposition (n = 334)
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Discussion

This was a large prospective study which 
provided detailed information on the 
success of vasectomy by using the 
technique of NSV by ligation and exci-
sion together with fascial interposition 
occlusion. Prospectively gathered data 
with frequent semen analysis are rare 
in the literature. Our study has shown 
rapid achievement of azoospermia us-
ing this technique, a high cumulative 
life table rate for azoospermia at the 
end of week 22  (93/100)  and  a  low 
proportion of men potentially at risk 
for fertility at 34 weeks. Younger men 
reached azoospermia at a faster rate 
than older men.

Even in developed countries com-
pliance with post-vasectomy follow-up 
is poor [9,10]. In our study only 12.1% 

of enrolled men never returned for 
follow-up after vasectomy and were ex-
cluded  from analysis, and only 9.0% of 
those in analysis could be defined as lost 
to follow-up. Pre- and post-vasectomy 
counselling may have been a factor in 
good post-vasectomy follow-up com-
pliance.

The  2.1%  vasectomy  failure  rate 
based on semen analysis in this study 
was  lower  than  the 11.5% [15], 12.7% 
and 5.9% [17]  failure  rates  from other 
well-designed studies, but was similar to 
the commonly cited failure rate of 1% to 
2%. One of the above-mentioned stud-
ies was prospective [15] and the other 
was a large randomized controlled trial 
[17], but these high rates were the result 
of vasectomies without fascial inter-
position. Our rate is even lower than 
the failure rates reported elsewhere for 
vasectomies with fascial interposition 

[17].  It  should be noted  that all vasec-
tomies in our study were performed by 
master trainers with experience of more 
than 10 000 NSVs  and other  factors 
such as the experience of the surgeon 
may be effective in reducing the failure 
rate of vasectomy, as others have sug-
gested [17].

A broad range of failure rates have 
been reported for vasectomy, including 
pregnancy  rates of  4.2% at 3  years  in 
Nepal [18] and 9.5% at 5 years in China 
[19]. Our study outcomes were based 
on semen analysis rather than on preg-
nancy data, but it is worth noting that, 
despite the fact that the participants 
and their wives were young on average, 
we had no pregnancies reported in the 
2-year period of  the  study  except  for 
1 case of user failure. This prospective 
study is continuing to gather longer term 
follow-up data from study participants 
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Figure 2 Gross cumulative life table probabilities for azoospermia by age group after no-scalpel vasectomy by ligation and 
excision with fasacial interposition (n = 334)
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to examine possible later occurrence of 
pregnancy, as well as long-term com-
plications and the occurrence of rare 
non-motile sperms.

At 12 weeks  after  vasectomy,  the 
cumulative probability for azoospermia 
was 76.0/100  in  this  study  in contrast 
with 60.0/100  in a  study where  fascial 
interposition was not used for vasal oc-
clusion [15]. Therefore, current guide-
lines of azoospermia at 12 weeks used 
in low-resource settings such as many 
NSV centres in the Islamic Republic of 
Iran, may leave only about 20% of men 
at risk for continued fertility. The results 
of this study are consistent with the 
recommendation of Barone et al. that 
3 months is a better criterion for doing 
semen analysis [15].

Within 8 weeks of  surgery,  13.2% 
of the participants reported one or 
more related adverse events and this is 
comparable with other well-designed 
studies [15,17]. All of the adverse events 
were mild and temporary.

There were some limitations to the 
study. One limitation was that for re-
ligious reasons the men preferred to 
produced semen samples at home by 
intercourse rather than by masturbation 
at the health centre. This caused logistic 
problems in the delivery of samples to 
the health centre laboratory for exami-
nation within 1 hour, especially for men 
who lived far from the health centre. 
However, it is important to note that 
due to active follow-up and efficient 
systems at the health centre, all semen 
samples were examined within 1 hour. 
The lack of a comparison group or ran-
domization of the participants necessi-
tates caution in interpreting the results.

Conclusions

Our results indicate that NSV by liga-
tion and excision together with fas-
cial interposition may be effective in 
decreasing the time to azoospermia, 

increasing the cumulative life table 
rate for azoospermia and reducing 
vasectomy failure rates. It appears that  
current guidelines for when men can 
begin to rely on vasectomy for con-
traception  based  on  12  weeks  after 
vasectomy can replace semen testing 
when ligation and excision with fascial 
interposition is performed by an expe-
rienced surgeon.

Acknowledgements

The authors would like to thank the 
personnel of the clinic and laboratory 
for their excellent collection of data and 
all participants for their cooperation in 
delivering semen specimens.

Financial support of this study was 
provided by Population and Fam-
ily Health Department of Ministry of 
Health and Medical Education, and by 
the Deputy for Research, Urmia Uni-
versity of Medical Sciences.

References

Haldar N et al. How reliable is a vasectomy? Long-term follow-1. 
up of vasectomised men. Lancet, 2001, 356:43–44. 

Sokal D et al.; the Male Sterilization Investigator Team. A 2. 
comparative study of the no scalpel and standard incision ap-
proaches to vasectomy in 5 countries. Journal of Urology, 1999, 
162:1621–1625. 

Belker AM et al. The high rate of noncompliance for post-3. 
vasectomy semen examination: medical and legal considera-
tions. Journal of Urology, 1990, 144:284–286. 

Freund M, Davis JE. Disappearance rate of spermatozoa from 4. 
the ejaculate following vasectomy. Fertility and Sterility, 1969, 
20:163–170. 

Schmidt SS. Vasectomy by section, luminal fulguration and 5. 
fascial interposition: results from 6248 cases. British Journal of 
Urology, 1995, 76:373–374.

Marwood RP, Beral V. Disappearance of spermatozoa from 6. 
ejaculate after vasectomy. British Medical Journal, 1979, 1:87. 

Richardson DW, Aitken RJ, Loudon NB. The functional com-7. 
petence of human spermatozoa recovered after vasectomy. 
Journal of Reproduction and Fertility, 1984, 70:575–579. 

Haws JM et al. Clinical aspects of vasectomies performed in 8. 
the United States in 1995. Urology, 1998, 52:685–691. 

Bradshaw HD et al. Review of current practice to establish 9. 
success after vasectomy. British Journal of Surgery, 2001, 
88:290–293. 

Maatman TJ, Aldrin L, Carothers GG. Patient noncompliance 10. 
after vasectomy. Fertility and Sterility, 1997, 68:552–555. 

Huezo CM, Carignan CS. 11. Medical and service delivery guidelines 
for family planning, 2nd ed. London, Stephen Austin and Sons., 
1997.

Hatcher RA et al. 12. The essentials of contraceptive technology. Bal-
timore, Maryland, Population Information Program Center for 
Communicating Programs, 1997.

Pollack AE, Barone MA. Male sterilization. In: Sciarra JJ, ed. 13. 
Gynecology and obstetrics. Volume 6. Chapter 47. Philadelphia, 
Lippincott Williams & Wilkins, 2000. 

Cortes M et al. Results of a pilot study of the time to azoosper-14. 
mia after vasectomy in Mexico City. Contraception, 1997, 
56:215–222. 

Barone MA et al. A prospective study of time and number of 15. 
ejaculations to azoospermia after vasectomy by ligation and 
excision. Journal of Urology, 2003, 170:892–896. 

World Health Organization. 16. WHO laboratory manual for 
the examination of human semen and sperm-cervical mucus 
interaction, 3rd ed. Cambridge, Cambridge University Press, 
1993.

Sokal D et al.; Investigator Study Group. Vasectomy by ligation 17. 
and excision, with or without fascial interposition: a rand-
omized controlled trial. BMC Medicine, 2004, 2:6. 

Nazerali H et al. Vasectomy effectiveness in Nepal: a retro-18. 
spective study. Contraception, 2003, 67:397–401. 

Wang D. Contraceptive failure in China. 19. Contraception, 2002, 
66:173–178. 

Book 17-6.indb   522 6/6/2011   9:44:58 AM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد السادس

523

Prevalence and predictors of smoking among 
adolescent schoolchildren in Monastir, Tunisia
S. El Mhamdi,1 G. Wolfcarius-Khiari,2 S. Mhalla,2 K. Ben Salem 1 and S.M. Soltani 1

ABSTRACT A study in Monastir, Tunisia estimated the prevalence of smoking and analysed the determinants of 
tobacco use among adolescents aged 10–19 years. An observational cross-sectional study was performed in the 
8 colleges and high schools of Monastir city in 2004. The mean age of the 900 respondents was 15.8 (SD 2.2) 
years and 47.7% were aged under 16 years. The overall prevalence of cigarette use during the past year was 16.0% 
(30.2% among males and 4.6% among females). The first smoking experience was initiated by friends in 45.8% 
of cases, at a mean age of 13.8 (SD 2.3) years. One-fifth of smokers (21.5%) had used other forms of tobacco. In 
multivariate analysis, male sex, academic failure, poor family management, antisocial behaviour and addictive 
behaviour were the main predictors of adolescent smoking status. The prevalence of smoking among adolescents 
in Monastir is high and requires targeted action.
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معدل االنتشار والعوامل املنبئة بالتدخني بني املراهقني يف مدارس مدينة املنستري بتونس
سناء املحمدي، جينفيافو فولكعيوس خياري، سامي حملة، كامل بن سامل، حممد السويس سلطاين

الذين  املراهقني  التبغ بني  دات تعاطي  التدخني، وحتليل حمدِّ انتشار  لتقدير معدل  بتونس  املنستري  الدراسة يف مدينة  الباحثون هذه  اخلالصة: أجرى 
ترتاوح أعامُرهم بني 10 سنوات و19 سنة. وهي دراسة مستعرضة قائمة عىل املراقبة يف ثامين كليات ومدارس عليا يف مدينة املنستري عام 2004. وكان 
متوسط أعامر تسع مئة مستجيب للدراسة هو 15.8 سنة )االنحراف املعياري 2.2(، وكان 47.7% منهم حتت عمر 16 سنة. وبلغ معدل االنتشار اإلمجايل 
لتعاطي التبغ خالل العام السابق 16.0% )30.2% من الذكور، و%4.6 من اإلناث(. وأوضحت الدراسة أن ُأوىل جتارب التدخني قد بدأت عن طريق 
إغراٍء من األصدقاء يف 45.8% من احلاالت، يف ُعُمر متوسُطُه 13.8 سنة )االنحراف املعياري 2.3(. وتعاَطى مُخس املدخنني )21.5%( أشكااًل أخرى 
من التبغ. ودلَّ التحليل العديد املتغريات عىل أن العوامل الرئيسية املنبئة بتدخني البالغني تتمثل يف اجلنس املذكر، واإلخفاق يف التحصيل األكاديمي، 
وسوء التدبري العائيل، والسلوك االجتامعي العدواين، والسلوكيات اإلدمانية. وكان انتشار التدخني مرتفعًا بني املراهقني يف مدينة املنستري مما يتطلب 

أفعااًل هادفة ملكافحة التدخني.

Prévalence et facteurs prédictifs du tabagisme chez les adolescents à Monastir (Tunisie)

RÉSUMÉ Une étude effectuée à Monastir (Tunisie) a estimé la prévalence du tabagisme et analysé les déterminants 
de l’utilisation du tabac chez les adolescents âgés de 10 à 19 ans. Une étude transversale d’observation a été 
conduite dans huit établissements d’enseignement secondaire de la ville de Monastir en 2004. L’âge moyen 
des 900 répondants était de 15,8 ans (E.T. 2,2) et 47,7 % avaient moins de 16 ans. La prévalence globale de 
consommation de cigarettes au cours de l’année antérieure était de 16,0 % (30,2 % chez les adolescents et 4,6 % 
chez les adolescentes). La première expérience de consommation de tabac était initiée par des amis dans 45,8 % 
des cas, à un âge moyen de 13,8 ans (E.T. 2,3). Un cinquième des fumeurs (21,5 %) avait utilisé d’autres formes de 
tabac. Une analyse multivariée a montré que le sexe masculin, l’échec scolaire, une famille qui ne joue plus son 
rôle, un comportement antisocial et addictif étaient les principaux facteurs prédictifs du statut tabagique des 
adolescents. La prévalence du tabagisme chez les adolescents scolarisés à Monastir est élevée et appelle à une 
action ciblée.
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Introduction

In the face of anti-smoking interventions 
by policy-makers that aim to reduce 
the rate of smoking in populations, the 
tobacco industry often targets adoles-
cents, who are seen as the weakest link 
in the tobacco epidemic chain [1]. Stud-
ies show that almost all smokers initiate 
cigarette smoking during adolescence, a 
phase that is influenced by home habits, 
and the social and school context [2,3]. 
According to the World Health Organi-
zation and other studies, the prevalence 
of smoking among school-age adoles-
cents is high, especially in developing 
countries, with estimates ranging from 
14%  to 29%  [4–7]. These figures  for 
adolescents have serious public health 
implications  [4].  Efforts  to  prevent 
uptake of tobacco use by adolescents 
requires knowledge of the magnitude 
and the determinants of their smoking 
habits [2].

A study in Tunisia in 1996 showed 
that the prevalence of tobacco smoking 
among adults was high (30.4% for both 
sexes) and that the age at which people 
started smoking appeared to be falling 
[8]. Thus smoking by adolescents has 
become a serious concern that demands 
specific actions such as targeted educa-
tion campaigns [9]. The success of such 
interventions requires knowledge of the 
epidemiological profile of the specific 
target group. The objective of this study 
was to estimate the prevalence of smok-
ing and identify the determinants of 
tobacco use among school adolescents 
in the city of Monastir.

Methods

Setting and sampling
We performed a cross-sectional study 
in the city of Monastir in Tunisia from 
1 –21 May 2004. The city had 81 296 
inhabitants  in 2004, of whom 17 885 
(22%) were  adolescents  aged 10–19 
years [10]. There were a total of 8 pub-
lic and private institutions in the city 

(colleges and high  schools) with 240 
classes and 7648 students at all levels. 
Among secondary school adolescents 
we expected the minimum prevalence 
of tobacco use to be 10%. The required 
minimum sample size to determine the 
prevalence with 95% confidence  limits 
and 2% precision was estimated  to be 
864 adolescents.

A stratified, random sampling meth-
od was used to select a representative 
sample of school adolescents. All 8 pub-
lic and private schools in Monastir city 
were included. In each school, classes 
were randomly selected according to the 
number at each  level. All 1023 adoles-
cents in selected classes were included, 
of whom 940 were reached at the time 
of the study and agreed to complete the 
questionnaire, resulting in a response 
rate  of  91.8%.  Incomplete  question-
naires were returned by 40 students had 
and these were excluded. Thus, our final 
sample comprised 900 students.

Data collection
Adolescents completed a self-adminis-
tered questionnaire that was validated 
in a previous  study [11].  It  comprised 
135 items covering the following do-
mains:  sociodemographic character-
istics; smoking habits (age of starting 
smoking, number of cigarettes smoked 
per day, types of tobacco smoked and 
environmental tobacco exposure); con-
sumption of toxic substances other than 
tobacco; family experiences; academic 
success or failure; addictive and anxious 
behaviour; aspects of quality of life that 
could influence smoking habits; and  
attitudes, perceptions and motivation 
for smoking

Each domain was explored by 
various items (yes/no or Likert-type 
responses) and mean scores were cal-
culated for each domain. After that, the 
score of each domain was divided into 
2  classes  (yes/no)  according  to  the 
cut-offs from previous studies using the 
same questionnaire [11].

The following operative definitions 
were used: non-smoker was a student 

who had never smoked tobacco in any 
form during his/her lifetime; smoker 
was a student who ever used cigarettes 
during the past year; smoking addiction 
was defined as a Fagerström test score ≥ 
7 (high nicotine addiction).

The distribution of the questionnaire 
was made outside examination and revi-
sion periods and students completed 
the questionnaires in their classroom. 
The completed questionnaires were 
collected by the researchers.

The survey was approved by the 
ethics committee of the Ministry of 
Education. The questionnaire was 
administered totally anonymously in 
the classroom. To protect the privacy 
of participants and to obtain as frank 
answers as possible, we explained to 
the students that questionnaires were 
anonymous. We also explained that 
participation was voluntary and that 
not participating would not have any 
repercussions.

Statistical analysis
To facilitate the statistical analysis 
we analysed only the domains of the 
questionnaire and not the 135 items 
separately. To identify factors associ-
ated with tobacco addiction among 
adolescents in the city of Monastir, we 
used Student t-test to compare means 
and the chi-squared test to compare 
percentages. A P-value ≤ 0.05 was con-
sidered to be statistically significant. 
Multivariate stepwise logistic regression 
was used to identify factors independ-
ently associated with smoking status. In 
this model, variables with a univariate 
test value ≤ 0.25 were included. The final 
returned variables were those significant 
at the level of 5%. Confidence intervals 
(CI) at the 95% level were used for es-
timation and generalization of different 
frequencies.

Results

The mean age of  the 900  respondents 
was 15.8 (SD 2.2) years and 47.7% were 
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under 16 years. There was preponder-
ance of females in the sample (sex ratio 
= 0.8) and 92.2% of  adolescents were 
living with both their parents.

A total of 144 students reported 
that they were smokers, giving a preva-
lence of smoking among these school 
adolescents of 16.0%. The prevalence 
of  smoking  among  men  was  30.2%  
(n = 121) and among women was 4.6% 
(n = 23). The median number of ciga-
rettes smoked was 7 per day (interquar-
tile range 4–15). 

Among smokers there were a sig-
nificantly higher proportion of males 
than  females  (84.0%  versus  16.0%)  
(P < 0.01) and of those aged < 16 years 
than ≥ 16 years (53.5% versus 46.5%) 
(P < 0.01). However, it did not differ sig-
nificantly by parent’s level of education 
or parent’s smoking status (Table 1).

The mean age of smokers was 15.5 
(SD 2.1)  years  and  the mean  age  at 
the first smoking experience was 13.8 

(SD 2.3) years, with  a  significant dif-
ference according to sex: females were 
older than males at the first smok-
ing  experience  (Table 2)  (P  < 0.01).
Smoking initiation was motivated by 
a  friend  in 45.8% of  cases  and by  the 
smoker’s family in 10.8%. Among these 
smokers,  21.5%  (n = 31) reported 
consuming other tobacco products, 
8.2% consumed alcohol and 2.1% were 
cannabis users.

In univariate analysis, the domain 
of academic failure was significantly as-
sociated with a greater risk of smoking: 
the odds increased more than 6-fold 
with academic  failure (OR = 6.2, 95% 
CI: 3.9–9.7). Antisocial  and addictive 
behaviours (OR = 2.8, 95% CI: 2.3–3.5 
and OR = 2.3, 95% CI: 1.9–2.8 respec-
tively) and favourable attitudes toward 
alcohol  (OR = 3.7, 95% CI: 2.6–5.3) 
were significantly associated with an 
increasing smoking risk (P < 0.01). We 
also showed a significant correlation 

between smoking behaviour and 
poor  family management  (OR = 2.0, 
1.4–2.9) and poor quality of  life  (OR 
1.8, 95% CI: 1.2–2.7) (Table 3). How-
ever, family permissiveness and anxious 
behaviour were not correlated with the 
smoking status of these adolescents 
(Table 3).

In multivariate analysis, we included 
sex; age divided into classes and the 
other significant risk factors for smoking 
(as reported in Table 3). In the final 
model we showed that academic failure 
significantly increased the risk of smok-
ing after adjustment for others factors 
(OR = 3.9, 95% CI: 2.4–6.3) (P < 0.01). 
Antisocial behaviour (OR = 2.2, 95% CI: 
1.2–4.7) and addictive behaviour (OR 
= 1.7, 95% CI: 1.1–2.8) were also  still 
significantly associated with smoking 
behaviour. This model retained female 
sex as a protective factor for smoking 
(OR = 0.3, 95% CI: 0.2–0.4), P < 0.01) 
(Table 4).

Table 1 Demographic characteristics of the school adolescents who were smokers in Monastir city 

Characteristic Total sample 
(n = 900)

Smokers 
(n = 144)

P-value

No. % No. %

Age (years)

< 16 430 47.7 77 53.5
< 0.01

≥ 16 470 52.3 67 46.5

Sex

Male 400 44.5 121 84.0
< 0.01

Female 500 55.5 23 16.0

Mother’s education

School graduate or less 489 54.3 69 48.0

NSCollege degree 343 38.1 58 40.0

Postgraduate education 68 7.6 17 12.0

Father’s education

School graduate or less 289 32.1 42 29.0

NSCollege degree 416 46.2 69 48.0

Postgraduate education 195 21.7 33 23.0

Mother smokes

Yes 234 26.0 46 32.0
NS

No 666 74.0 98 68.0

Father smokes

Yes 527 58.6 75 52.0
NS

No 373 41.4 69 48.0

NS = not significant.
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Discussion

Our study aimed to estimate the preva-
lence of tobacco use among adoles-
cents in Monastir city and to assess its 
correlates. To achieve our objectives 
we conducted the study on a random 
sample of college and high-school ado-
lescents using a questionnaire based on 

validated scores [11].  In order  to  limit 
problems of inconclusive or missing 
answers we clearly explained the objec-
tives of the study to the adolescents. 
Anonymity was also guaranteed to 
make students feel more comfortable 
about responding. However, our results 
cannot be applied to all young people of 
the same age.

A new generation of adolescents 
continue to start using tobacco at 
younger ages and it is particularly im-
portant to prevent tobacco use at this 
stage of life. Indeed, estimates of the 
prevalence of smoking among school 
adolescents range from 9% to 17.5% in 
other developing countries  [12,13].  In 
developed countries the rate of tobacco 
use among adolescents is showing a 
continual decrease [14]. This decrease 
is related to effective interventions 
since  the 1980s  that  target adolescent 
smoking prevention [15].  In develop-
ing countries, including Arab countries, 
smoking among adolescents has begun 
to increase alarmingly [4,7].

In Tunisia the prevalence of young 
smokers  is  also  high:  18.1%  in  a  na-
tional  study  in 2000  [16]. According 

Table 2 Characteristics of the 144 school adolescents who were smokers in 
Monastir city by sex

Characteristic Males 
(n = 121)

Females 
(n = 23)

P-value

Mean (SD) age of smoker 15.2 (2.3) 16.7 (2.0) < 0.01

Mean (SD) age at first smoking  
 experience 13.7 (2.3) 14.2 (2,2) < 0.01

Median no. of cigarettes   
 smoked/day 6.5 7.2 NS

SD = standard deviation; NS = not significant.

Table 3 Risk factors for smoking among school adolescents of Monastir city: univariate logistic regression analysis

Risk factor Smokers Non-smokers OR 95% CI P-value

No. % No. %

Academic failure  < 0.01

No 80 55.5 566 74.9 1 –

Yes 64 44.5 190 25.1 6.2 3.9–9.7

Antisocial behaviour < 0.01

No 96 66.6 556 73.6 1 –

Yes 48 33.4 200 26.4 2.8 2.3–3.5

Family management 0.02

Good 56 38.9 501 66.3 1 –

Poor 88 61.1 255 33.7 2.0 1.4–2.9

Family commitment 0.09

Yes 76 52.8 479 63.4 1 –

No 68 47.2 277 36.6 1.2 0.9–1.7

Quality of life 0.03

Good 98 68.1 604 79.9 1 –

Poor 46 31.9 152 20.1 1.8 1.2–2.7

Attitudes toward alcohol < 0.01

Unfavourable 84 58.4 533 70.5 1 –

Favourable 60 41.6 223 29.5 3.7 2.6–5.3

Anxious behaviour 0.1

No 91 63.2 546 72.3 1 –

Yes 53 36.8 210 27.7 1.0 0.8–2.3

Addictive behaviour < 0.01

No 46 31.9 660 87.3 1 –

Yes 98 68.1 96 12.7 2.3 1.9–2.8

OR = odds ratio; CI = confidence interval.
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to the Global Youth Tobacco Survey 
(GYTS) in the Eastern Mediterranean 
region, this prevalence was rising con-
stantly between 2001 and 2007 [17]. In 
our study of adolescents from Monastir 
city, we also found a high prevalence 
of  self-reported smoking (16.0%). The 
rates recorded in our country require 
health care policies that encourage tar-
geted tobacco prevention strategies. If 
effective actions are not implemented 
the consequences of the tobacco habit, 
especially  in youth, will be heavy [18]. 
We also need a description of the deter-
minants of smoking cessation among 
this particular population of adolescents 
to improve the effectiveness of tobacco 
prevention programmes.

According to the literature, tobacco 
consumption among females varies 
across different countries/cultures. 
Although there are societies without 
appreciable sex differences in tobacco 
use [19], many studies have found that 
tobacco use is more common among 
males than females [20,21]. In our study 
we also found a male predominance in 
tobacco consumption. This is mainly 
related to cultural and social taboos 
against women smoking in Tunisia.

The mean age of first smoking ex-
perience was  13.8  (SD 2.3)  years  in 
our study. This is younger than in most 
studies of tobacco use among teenagers 
[22]. This finding confirms the need for 
strategies to help young people to avoid 
starting smoking, for example through 
school-based programmes for smoking 
prevention [23].

The use of other tobacco products 
is frequent among cigarettes users, both 
male and  female  [24].  It has been  re-
ported that over 60% of cigarette smok-
ers use other tobacco products [25]. In 
our study, 21.5% of the adolescents used 
other tobacco products. Although this 
prevalence was lower than found in other 
studies, it is expected to increase rapidly. 
Indeed, in the GYTS, the use of other 
tobacco products besides cigarettes in 
Tunisian adolescents  rose  from 8% to 
15% between 2001 and 2007 [17].

Compared with non-smokers, cur-
rent smokers also show other addictive 
behaviours that have been attributed 
to a lower quality of life and greater life 
stresses  [26].  Affiliation  with  drug-
using peers increases the risk of starting 
tobacco smoking and the use of illicit 
substances [27]. Our results are consist-
ent with the literature that indicates 
that almost half of smokers begin their 
experience with peers who are smokers. 
These results highlight the key role of 
friends in smoking initiation and sug-
gest a need for collective interventions 
among youth  [28]. These prevention 
strategies should involve not only the 
students themselves but also the home, 
school and social environments [29].

Studies with youth groups have 
documented an association between 
academic difficulties and cigarette use. 
Several arguments have been advanced 
to explain this correlation; the most 
important suggests that smoking may 
be a means to compensate for stress due 
to lower academic achievement [27]. In 

Table 4 Risk factors for smoking among school adolescents of Monastir city: 
multivariate logistic regression analysis 

Risk factor OR 95% CI P-value

Sex 0.3 0.2–0.4 < 0.01

Academic failure 3.9 2.4–6.3 < 0.01

Antisocial behaviour 2.2 1.2–4.7 < 0.01

Addictive behaviour 1.7 1.1–2.8 0.03

Poor family management 1.6 1.0–2.7 0.04

OR = odds ratio; CI = confidence interval.

fact, some studies from both developed 
and developing countries concluded 
that academic failure is a predictive 
factor for early tobacco, alcohol and 
marijuana use [6,30]. In our study, uni-
variate and multivariate analyses were 
consistent with those of other studies.

Many strategies can be used to pre-
vent adolescents’ tobacco use, such as 
laws restricting sales of tobacco prod-
ucts to minors. However, the evidence 
that such laws are effective in prevent-
ing initiation of tobacco use by adoles-
cents  is  limited [31]. Others  strategies 
against adolescents’ tobacco smoking 
are more likely to be effective, such as 
school-based  programmes  [32]  and 
media-based tobacco-counter market-
ing  campaigns  [33]. We also  can use 
new technologies (Internet/e-mail) 
that have proven effectiveness in includ-
ing adolescents in anti-tobacco actions 
and prevention [34]. Youth who have 
already started smoking also should be 
targeted and given specific counselling 
in order to help them to escape their 
addiction [33].

Conclusion

In our study we showed that smoking 
rates among adolescents remains high 
in Tunisia and the age of initiation of 
smoking was under 14 years. These re-
sults suggest that greater investment in 
preventive measures is needed to limit 
the human and economic impact of the 
smoking among young people.
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Sociocultural contexts of attempting suicide among 
Iranian youth: a qualitative study 
M. Keyvanara1 and A. Haghshenas1

ABSTRACT This paper seeks to illuminate the sociocultural contexts of attempting suicide among Iranian youth. A 
qualitative approach was employed to uncover the social and cultural dimensions of attempting suicide. In-depth 
interviews were conducted with 25 participants aged 14–17 years who attempted suicide and were admitted to 
2 of the hospitals in Isfahan. A thematic analysis approach was employed. The main themes identified were 
failure in love, family problems, study, pressure of high expectations and poverty. The findings suggest significant 
sociocultural influence on attempting suicide in the Islamic Republic of Iran. Exploring sociocultural aspects of 
suicide is critical in providing effective and culturally-sensitive suicide prevention and care programmes. 
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السياقات االجتامعية والثقافية ملحاوالت االنتحار بني الشباب اإليرانيِّني: دراسة كيفية
حممود كيوان آرا، عباس حق شناس

فيها مقاربة  اسُتْخِدَمت  الشباب اإليرانيِّني. وقد  السياقات االجتامعية والثقافية ملحاوالت االنتحار بني  الدراسة إىل توضيح  اخلالصة: تسعى هذه 
كيفية لكشف األبعاد االجتامعية والثقافية ملحاوالت االنتحار. وُأجريت مقابالت متعمقة مع مخسة وعرشين مشاركًا يف الدراسة َتَراوحت أعامرهم 
بني 14 و17 سنة، ممَّن حاولوا االنتحار وأدخلوا يف مستشفيني يف مدينة أصفهان. وقد استخدمت يف الدراسة مقاربة حتليلية للموضوعات. وتبني أن 
املواضيع الرئيسية التي أمكن حتديدها متثلت يف قصص احلب الفاشلة، ويف املشاكل العائلية، واملشاكل الدراسية، والضغوط النامجة عن التوقعات 
العالية، والفقر. وتدل النتائج عىل أن التأثري االجتامعي والثقايف ُيعتدرُّ به إحصائيًا يف حماوالت االنتحار يف مجهورية إيران اإلسالمية. ويعترب استكشاف 

اجلوانب االجتامعية والثقافية لالنتحار أمرًا مهاًم إلعداد برامج وقائّية ورعائّية فّعالة ُمراعية للحساسيات الثقافية.

Contextes socioculturels des tentatives de suicide chez les jeunes Iraniens : une étude qualitative 

RÉSUMÉ Le présent article met en lumière les contextes socioculturels des tentatives de suicide chez les jeunes 
Iraniens. Une méthode qualitative a été utilisée pour déterminer les dimensions sociales et culturelles des 
tentatives de suicide. Des entretiens approfondis ont été réalisés avec 25 participants âgés de 14 à 17 ans et 
admis dans deux hôpitaux d’Ispahan après une tentative de suicide. L’analyse a été réalisée selon une approche 
thématique. Les principaux thèmes identifiés étaient une rupture sentimentale, les problèmes familiaux, l’échec 
scolaire, des attentes élevées générant une pression et la pauvreté. Les résultats laissent entrevoir le poids d’une 
influence socioculturelle importante sur les tentatives de suicide en République islamique d’Iran. L’étude des 
aspects socioculturels du suicide est essentielle afin d’offrir des programmes de prévention du suicide et de soins 
efficaces et adaptés aux sensibilités culturelles. 
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Introduction

Suicide and attempted suicide are com-
plex behaviours with multiple risk factors 
involved. It has been argued that suicidal 
behaviour falls along a continuum rang-
ing from thoughts of suicide to suicide 
behaviour (e.g. planning, method iden-
tification) to suicide attempts, and in 
some cases to suicide [1].

Suicide attempt severely impacts 
on individuals and society in terms of 
physical and mental health, long-term 
disability and death as well as quality of 
life [2,3]. 

The rate of suicide among youth 
has been increasing. This escalation in 
suicide rates among young individuals 
in developed countries began around 
1980  and  has  continued  to  rise  [3]; 
they are currently the high risk group in 
one third of all developed and develop-
ing countries [4]. Similar studies in the 
Islamic Republic of Iran as well as in 
some other Islamic countries have also 
highlighted the particular risk related to 
attempting suicide [5]. 

It has been shown that attempting 
suicide is prevalent in the age group 
15–24  years  in  the  Islamic Republic 
of  Iran,  especially  among women [6]. 
The main methods used are reported 
to be overdosing and self-burning (self-
immolation) [7,8].  In 1999 and 2000, 
895 cases of deliberate overdose and 97 
cases of self-immolation were admitted 
to hospital in Isfahan, the second largest 
city in the country, most of these aged 
10–29 years [9]. 

It is argued that suicide may be seen 
as an internal psychological phenom-
enon,  as  a  social  phenomenon  [10] 
and as a phenomenon related to other 
psychiatric disorders and genetic prob-
lems [11]. It results from factors related 
to biological, psychological and social 
contexts. Suicide has different meaning 
in different cultures and settings. Social 
and cultural factors such as marital sta-
tus,  isolation,  religion [10], age, unem-
ployment [12,13] social class [14], race 

and how suicide and its consequences 
are viewed, valued and interpreted by 
various cultures are all of consequence. 
For example, a great number of suicides 
in the Islamic Republic of Iran are not 
reported since it is considered a great sin 
in Islam, the majority religion [15].

Since suicide is defined by many fac-
tors and a deep understanding of these 
is necessary for suggesting avenues for 
prevention and rehabilitation of those 
attempting suicide. Therefore, a qualita-
tive approach was selected for this study 
to provide a deep and broad under-
standing of this complex, multifaceted 
phenomenon. Qualitative methods can 
explore the meanings of suicide [16,17] 
and the intentions of actors[18] within 
the sociocultural contexts of suicide. 
Since suicide among youth poses a ma-
jor challenge for health care currently in 
our country, this study focuses on the 
sociocultural context of suicide among 
youth. 

Methods

We employed in-depth interview tech-
niques with young people aged 14–17 
years who attempted suicide in order 
to obtain descriptions and meanings of 
the interviewee’s life events. An unstruc-
tured interview approach was employed 
to let participants to raise their own 
views and perceptions, to uncover un-
derlying problems, issues and meanings 
as well as offering an apparently “deeper” 
picture than the variable-based correla-
tions of quantitative  studies  [19]. The 
interview guide included demographic 
questions such as sex, age, marital status, 
geographic location, medical history, 
experiences and problems.

Study participants were recruited 
from patients who attempted suicide ei-
ther through poisoning or self-burning, 
and who had been admitted to the toxi-
cology ward or burn hospitals in Isfahan. 
Participants were enrolled through a 
purposive sampling strategy [20] to en-
sure a variety of views and perspectives. 

The research team identified individuals 
aged  14–17  years  who  had  recently 
attempted suicide and invited them to 
participate. Volunteers were selected 
who declared themselves willing and 
who were capable of talking about their 
experiences. The participants’ medical 
reports were checked to ensure they 
were not suffering from acute psychosis, 
intense depression or bipolar disorder. 
Patients who had anti-social behav-
iour and those who were not able to 
complete the interview process were 
excluded. 

A total of 17 self-poisoned and 8 self-
burned patients were interviewed. The 
interview process was carried out from 
March 2006 to October 2007. Data col-
lection continued until saturation was 
achieved, i.e. until no new conceptual 
patterns were emerging [21]. Consent 
was obtained from all participants. The 
anonymity of the participants was pre-
served.

The interview time ranged from 15 
to 50 minutes. All interviews were tape-
recorded and were transcribed verbatim 
by researchers. Data were stored in a 
secure cabinet and password protected 
computer file. Thematic analysis was 
used to make sense of qualitative data. 
During analysis, transcriptions were 
read iteratively and frequently in order 
to get familiar with the text and develop 
the “theme” out of the text [22]. 

Results

All interviewees were single; 16 were 
female and 9 were male. The common-
est methods used to attempt suicide 
include overdose, by 15 interviewees; 
self-burning by 8 interviewees and poi-
son by 2 interviewees. 

Following analysis, data were cat-
egorized into 5 themes: expression of 
despair, failure in love, family problems, 
pressure of high expectations, and pov-
erty. These themes are explained and 
explored in detail.  

Book 17-6.indb   530 6/6/2011   9:45:00 AM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد السادس

531

Expression of despair in 
participants
Participants expressed feelings of de-
pression and despair in various ways. 
Many expressed feeling of worthless-
ness, loneliness, sorrow and sadness as 
well as sleep disturbances. 

A common complaint was Nara-
hati: not being comfortable; upset or in 
distress. This term encompasses a wide 
rage of psycho-emotional states such as 
being anxious, depressed or upset.

Other common terms used by 
participants to express their emotional 
status were Assabani, Assabi, Feshar-e 
assabi and Assabe-e khord. These terms 
originate from the word A’sab (literary 
meaning nerve) and explains an uncon-
trollable anger, being irritable, agitated, 
high temper, nervous, psychic pressure, 
and loss of self-control in social interac-
tions. A 16-year-old girl for instance 
says: I was so Assabani [angry] that I took 
all tablets (Interviewee 11).

Another participant also lost control 
during an impulse: I am very regretful 
now and I was very Assabani, and I cannot 
understand what I did. They created a sense 
of Assab-e khord for me (Interviewee 5).

Also the youths expressed feelings of 
Na’omidi [hopelessness and futility; loss 
of hope]. For example one girl strongly 
expressed Na’omidi  as  her  “life  is  fin-
ished” and she had “lost her future”. I felt 
I have lost my dreams. Everything became 
dark and my future was also dark. ….It 
seemed I had lost my future and my life. I 
felt everything in my life is finished. There 
were no desires for me. I couldn’t believe that 
my life was going to be damaged. It seemed 
my life was burned and passed off. I couldn’t 
sleep last night and… (Interviewee 5).

Some participants explained their 
emotions as being Zood-ranj  [irritable] 
or Hassas  [sensitive]  in  reaction  to 
certain circumstances: I am Assabani, 
Zood-ranj and Hassas person. My mother 
behaves in a bad way with me all the time 
and everywhere. Whenever she does this I 
become really Narahat [sad], Assabani 

[nervous] and have a feeling of annoyance 
(Interviewee 6).

It was clear that such psycho-emo-
tional problems were shared by many 
participants, which could have played 
an important role in attempting suicide. 
The causes of these problems were ex-
plored and explained. 

Failure in love 
Some participants expressed difficul-
ties in love as their main reason for 
attempting  suicide.  Two  girls  and  2 
boys reported overdosing to attempt 
suicide due to failure in love. One girl, 
for example, says: I have fallen in love with 
a 19-year-old boy. I love him extremely. 
Yesterday he told me he is going overseas, it 
was so hard, it was really Narahati [sad], I 
don’t know what I can do…. My mother 
and my sister knew about my love but my 
father didn’t (interviewee 5). 

The other young girl resonates simi-
lar issues: I fell in love with a 19-year-old 
boy; we found each other in a party… I love 
him but we had to cover our love because of 
our families … My father did not know 
about him (my love) but my mother was 
suspicious about our relationship (Inter-
viewee 11).

In addition to interpersonal reasons, 
social stigma regarding outside mar-
riage relationships appeared as one of 
the main causes of troubles in love. Both 
girls were trying to keep their relation-
ship with their boyfriends secret be-
cause of strong family opposition. The 
shame of exposing the relationship was 
so unbearable for one of the girls that it 
lead her to attempting suicide. 

The young participants not only had 
many obstacles with love and relation-
ship outside marriage but also expressed 
frustration in search for love within so-
cially acceptable norms. Issues such as 
parental consent, jobs, money, educa-
tion and social class differences and 
“traditional customs” of marriage played 
important roles in marriage. A 17-year-
old boy, for instance, a hairdresser, fell in 
love with a girl and decided to marry her. 

He faced strong opposition, however, 
from the girl’s father, who was quite 
inflexible  in  settling  the  “marriage por-
tion” or Mahr [the part of the marriage 
portion settled upon the wife, which is 
paid  in cash]. Having a high marriage 
portion for girls is considered to be so-
cially prestigious: When my family and I 
went to their house to propose marriage and, 
during the procedure of wedlock, my father 
fell in discussion and then quarrelled with 
my beloved’s uncle on the marriage portion. 
Finally we had to leave their home. I became 
so Narahati [sad] for a few months. Last 
week, again we went to their house. This time 
they started quarrelling and did not agree to 
our marriage (Interviewee 23).

Family issues 
Family issues emerged one of the main 
themes related to attempting suicide in 
the youths. This included the subthemes 
of family disorder, child–parent friction 
and sibling friction.

Family disorder
This refers to family problems such 
as single parents, divorce, drug abuse, 
parental conflict and having a step-
mother or stepfather. Four participants 
expressed concerns regarding family 
conflicts. For example, in a lengthy ac-
count, a young girl showed how her 
parents’ divorce and disagreements 
led her to leave school, depression and 
finally attempting suicide. The divorce, 
her depressive disorder, and her suicide 
attempts seemed to be interrelated, so 
she resorted to marriage as a way out of 
a “bad situation”: I had to go to my father’s 
home for a few weeks and then go back to 
my mother’s again; it was horrible and 
intolerable (Interviewee 20). 

She thought marriage could bring 
her an independent life but her mother, 
who had responsibility for her at the 
time, believed she ….was too young for 
marriage, ….but for me marriage was an 
opportunity to get out of a bad situation (In-
terviewee 20). However, from this girl’s 
point of view, her mother’s opposition 
to her marriage was mainly a reflection 
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of her own marriage experiences. Her fa-
ther also opposed her marriage—for no 
reason. Opposition of both parents to 
her marriage as the only way of getting 
out of such a miserable situation left her 
with no choice except for attempting 
suicide: I preferred to live with my mother 
permanently. But my identity card was left 
in my father’s home as I forgot to bring it 
with me. Several times I asked my father 
to give it back but he refused to return it. I 
needed it because I was going to get married 
and I needed it for recording the official 
recognition of marriage. I complained to 
my uncle about my father. I told him that 
my father did not support us financially, so 
he should not bother us and should leave us 
alone (Interviewee 20).

Similar issues were raised by 2 young 
girls providing a partial explanation for 
their suicide attempts. One of them 
says: Last night my parents fell into a quar-
rel again. I have a widowed sister, she doesn’t 
live with us … she is living with my uncle’s 
family… (Interviewee 11).

Child–parent conflicts
Another subtheme identified as be-
ing potentially responsible for youth 
attempting suicide was conflict with 
their parents. Youth willingness to an 
independent life and parents efforts to 
control and impose limitations appeared 
as one of the reasons for child-parent 
conflict. This has led some youth to-
wards depression and suicide attempts, 
as in this girl’s excerpt: My mother usually 
follows me when I go out of my home. She 
checks the time of my coming and going out. 
I can’t do any make-up and dressing. I need 
a bit of freedom. My mother is worried about 
my relationship with my love (interviewee 
11). She saw her mother as the main 
obstacle in her relationship with her 
love. She had frequent arguments and 
quarrels with her mother. 

Parental control and limitations also 
extended to boys for issues such as edu-
cation, future life plan and also avoiding 
trouble. A 16-year-old boy believed his 
mother did not respect his autonomy; 
this resulted in friction between them 

and he overdosed on tablets. He says: 
My mother usually interferes in the details of 
my duties (my daily life). She has the last say 
about my friends, my fun and everything else 
(Interviewee 13). His mother’s control 
went as far as even burning his leg to 
stop him smoking cigarettes. 

Similarly another young boy, 17 
years old, experienced difficult relation-
ships with his father which finally led to 
him attempting suicide. These kinds of 
quarrel occurred from about a few months 
ago. I worked with him but it was very strict. 
Now I can’t carry on and I am very tired 
(psychologically). My father usually let me 
use his car but for a few days he prevented 
me using it (Interviewee 7).

Sibling conflicts
One of the main subthemes emerged 
was sibling friction. Various reasons 
caused arguments and conflicts be-
tween siblings presented as gender 
roles, discrimination among siblings 
and bullying. 

As pointed out by a young girl, her 
father and brother opposed her educa-
tion, believing that her family and social 
role does not require such education. 
Their hostility towards her led her to 
set herself on fire. They told me that my 
education was not useful because in the end 
I had to get married, and that my future job 
was not more than a housewife. During my 
examinations when I had to concentrate on 
my lessons, they disturbed me intentionally 
(Interviewee 8).

Feeling discriminated against by 
siblings appeared to cause conflicts; this 
was highlighted by 2 young girls as the 
reason for frustration and attempting 
suicide. When I told my mum about our 
quarrel, she always said because I was the 
older one, I shouldn’t have quarrelled with 
him. That’s the reason why my brother is 
quarrelling with me. He often thinks he is 
not doing wrong (Interviewee 1). If I find 
any problem and argue with my younger 
brother, my parents take his side ... I intend 
to kill myself because this situation is really 
intolerable for me (Interviewee 8).

Discrimination between girls and 
boys still seems to be a significant prob-
lem within traditional Iranian families. 

A 15-year-old boy was bullied and 
physically abused by his older brother. 
He felt unprotected and extremely un-
comfortable at home. He finally resorted 
to setting himself on fire to escape from 
his horrible situation: I have problems with 
my elder brother. He usually falls in quarrel 
with me and beats me extremely. I cannot do 
anything against him … He thinks I am a 
servant for him (Interviewee 10).

Pressure of high expectations 
Another major theme identified from 
data was pressure of high expectations 
from family and peer groups. 

Family pressures 
The data showed that some participants 
had felt extreme pressure from the family 
to achieve high standing in their educa-
tion. Studying in high quality schools is 
considered socially prestigious for both 
students and their parents. 

One young girl attempted suicide 
by overdose as a result of pressures from 
her mother to do better at school. She 
complained about her mother: My mum 
insisted that I register in a high quality school. 
I registered but I was unable to pass 3 subjects 
(Interviewee 3). She  failed 2 consecu-
tive years in that school and was finally 
forced to register in an evening school. 
She states: I tried to register with another 
[day] school but they did not accept me 
because of my [low] scores. Finally I had to 
attend evening classes. She felt very embar-
rassed and pressured from her mother 
who compared her poor performance 
with her high-achieving nieces. My 
cousins pay attention [work hard] in their 
lessons and studies. Once when they were 
in our house, my mum told them about my 
friends. She said that they sometime invited 
me to their homes for studying but that they 
don’t study. I didn’t like my mother speaking 
against me while my cousins were in our 
house. It was shameful and embarrassing for 
me (Interviewee 3). 

A similar issue was raised by a young 
boy, 15 years old, who was living with 
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his family in an outlying village in the 
south-western region of the country. 
His father was a builder. He had 4 broth-
ers and sisters and was the third child 
of his family. One of his elder brothers 
was a soldier and the other one was 
unemployed. Owing to his family’s low 
economic situation, his father expected 
him to do well in his studies so he could 
help the family in the future. He set 
himself on fire since he could not bear 
the pressure of not meeting his family’s 
expectations: I had to pass all my exams 
and I had to revise the lessons for which I 
did not get the average mark. I am scared 
of my family, especially of my dad. My fam-
ily expected me to be better in my studies 
(Interviewee 2). 

Peer pressure
Pressure from peer groups was also 
highlighted by participants. The pres-
sure and grief felt by one girl from her 
classmates as a result of her poor school 
performance led her to attempt suicide. 
I am so weak in education. I usually have 
Gham o Ghoseh (grief) with my studies and 
my low position at school. My classmates 
underestimate me for this reason (I mean 
weak in education). I have a very hard time 
at school (Interviewee 18).

Poverty 
Although economic hardships and un-
employment were implicit in accounts 
made by many participants, this was ex-
plicitly highlighted by a young girl who 
also lost her mother 2 years previously. 
She believed that by killing herself she 
would ease the financial burden on fam-
ily. She attempted suicide by overdosing 
on tablets; she says: I am living with my 
family. My family is big. We are 7 sisters and 
brothers. My father does not have a skilled 
job. He is a manual worker and his wage 
is too low. His income is so low that he can 
not support us….. Last night, when I real-
ized my father had no money to buy food I 
became so Narahat [sad]. We slept while all 
of my sisters and my brothers were hungry. 
I thought the best way to reduce some of 
the family expenses would be the removal 

of family members. Therefore, I thought by 
taking my own life my family’s difficulties 
would be eased (Interviewee 21).

Discussion

Our findings showed that many par-
ticipants were on the verge of a psycho-
emotional breakdown. They commonly 
used culturally-bound terms to explain 
and express their psycho-emotional 
conditions. Words such as Narahati 
[not being comfortable, being upset 
or  in distress], Assabani, Assabi, Feshar-
eassabi, Assabe-e Khord [nervous, uncon-
trollable anger, being irritable, agitated, 
high temper, psychic pressure, and loss 
of self-control], Na’omidi [hopelessness, 
futility,  loss of hope], Zood-ranj [irrita-
ble or  sensitive] were  shared by many 
participants to position themselves in 
a culturally defined emotional mood. 
Good et al. also highlight the cultural 
influence on understanding and pres-
entation of psychological disorder in the 
Islamic Republic of Iran [23]. 

In line with what has already been 
published, it could be argued that many 
participants resorted to attempting 
suicide as a cry  for help [18], as an ap-
peal [17] or to communicate with their 
parents, relatives and significant oth-
ers  [24,25]  in order  to deal with  their 
psycho-emotional despair. Youths tried 
to reduce social and family pressures, 
and overcome opposition to their will. 

Although participants shared a 
common psycho-emotional despair, 
a variety of social, personal and family 
conflicts drove them towards this state. 
Our findings confirm previous studies 
in the Islamic Republic of Iran and else-
where that family problems and failure 
in love are the most common reasons for 
attempting suicide [26,27]. The findings 
also agree with studies indicating that 
financial problems, unemployment and 
poverty contribute in attempted suicide 
in southern [28,29] and western regions 
of  the country  [30]. Similar  studies  in 
Muslim countries highlighted family 

problems, interpersonal relationships 
(mainly with the opposite sex), unem-
ployment and school performance as 
causes of attempted suicide [31,32]. 

Shame (Sharmmandegy or Khejalat) 
stems from the subject’s feeling of 
general  failure [17].  In agreement with 
the mainstream literature [32], we also 
found that social stigma and shame play 
an important role in attempted suicide 
among youth. Relationships between 
the opposite sexes outside marriage do 
exist in the Islamic Republic of Iran, 
but are considered an area of shame 
and stigma for the individual as well 
as the family. Our participants had 
fears regarding the social and family 
consequences of their love affairs being 
exposed. This stigma and shame also 
extended to other socially unacceptable 
behaviours such as teenage smoking. 

Previous studies suggest that the 
family is an influencing factor in at-
tempting  suicide  [33–35].  Despite 
dramatic sociocultural changes which 
have occurred in the Islamic Republic 
of Iran, the family institution still plays as 
important role in society. Strong family 
ties provide a great deal of support for 
family members in times of hardship. 
On the other, hand such close ties can 
potentially cause conflicts and prob-
lems between family members. Our 
findings showed that, although youth 
were enjoying family support, there 
were concerns about losing autonomy 
and self-determination. Family and so-
cial traditions and values sometimes 
impeded their choice in marriage. These 
traditions impose rules on issues such as 
marriage portion, social class and wealth 
of the partners, and marriage ceremo-
nies, which could result in extreme dif-
ficulties and psychological pressures on 
youth, leading them to attempt suicide. 

Another issue is that, owing to the 
high level of family support, children 
normally live with their parents until get-
ting married. This increases the chance 
of conflicts and rivalry developing be-
tween siblings. 
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Nowadays in the Islamic Republic 
of Iran, education is considered one the 
main factors in defining social class and 
prestige as well as conferring the pros-
pect of achieving high social standing 
and status for both students and their 
parents. Many families put pressure on 
youth to do better in their education 
or pursue the dreams of their parents 
despite their own wishes. This pressure 
also comes from peers, the educational 
institutions and broader society. These 
extreme pressures could potentially 
cause youth to lose their self-esteem 
and result in suicide in order to escape 
from such pressure.  

In agreement with international 
studies  [36–38], our findings  showed 
that poverty also contributes to 
suicide attempts among participants.  
Economic hardships and high unem-
ployment in the Islamic Republic of 
Iran could cause effects within the fam-
ily institution such as parental or sibling 
conflict as well as psycho-emotional 
distress in youth. 

The findings of this study are 
in agreement with the mainstream  
literature on youth suicide in terms of 
the role of family problems, love, fam-
ily and social pressures and poverty in 
attempting suicide. However, the con-
tributing factors might have played out 
differently in our country compared 
to some other societies. The authors 
believe that the issue of social stigma, 
especially topics related to gender re-
lationships and marriage, might be dif-
ferent  from similar  issues  in  “western” 
societies. 

The findings of this study expand 
the conceptual and theoretical literature 
on suicide, particularly among youth. 
They could be used by policy makers 
and health care providers in design-
ing and implementing effective suicide 
prevention programmes as well as pro-
viding better care for young people who 
attempt suicide. Health and medical 
education will benefit from the find-
ings of this research through provid-
ing context-related material in training 
health professionals.  

There were a few limitations to our 
study. Owing to the stigma related to 
issues such as suicide, it is possible that 
participants have not exposed the full 
reasons behind their suicide attempt. 
However efforts were made to over-
come this limitation through establish-
ing trust and rapport during interviews. 
The qualitative nature of the study 
limits its generalizability to the broader 
population. However, efforts made to 
enhance the representation of different 
voices and concerns of different partici-
pants in order to increase the credibility 
of data. Translation of data from Farsi 
to English might have contributed to 
partial distortion or loss of meanings 
of participant accounts. This limitation 
was minimized through translation and 
back translation of transcripts by the 
research team. 

Conclusion

We investigated a range of different 
but interconnected contexts of suicide 
in Iranian youths. Understanding the 

sociocultural aspects of suicide is critical 
in providing effective and culturally-
sensitive suicide prevention and care 
programs. The family was considered 
the most important institution in young 
peoples’ lives. This is where they are 
supported when facing social, cultural, 
and economic problems, and hence 
where a whole range of personal, social, 
cultural and economic problems could 
come together. In addition, there are 
other problems that especially affect 
young individuals: these are associated 
with social changes and the conflicts 
between traditional and modern atti-
tudes such as pressure to succeed in 
education, desire for independent life 
and freedom in romantic affairs. Suicide 
prevention and care provision should 
devise a holistic approach taking into ac-
count medical as well as social, cultural 
and family factors in their assessment 
and care provision.
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Public attitude towards biomedical research at 
outpatient clinics of King Abdulaziz medical city, 
Riyadh, Saudi Arabia
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ABSTRACT The aim of this study was to determine the attitude of Saudi Arabians to research involving storage 
and use of human tissues from which genetic information may be derived and to assess their willingness to 
donate tissue samples to biobanks. In a cross-sectional interview study of 1051 outpatients at a hospital in Riyadh 
city, 68.8% had a positive attitude towards biomedical research and 78.4% were willing to allow use of excess 
surgical tissues for research purposes. Participants were less willing to allow the use of tissue or organs from a 
deceased relative. Logistic regression analysis found that predictors for a positive attitude to biomedical research 
and to use of tissue in research were: female sex, higher level of education, previous experience of blood testing 
and previous participation in health-related research. The attitudes towards biomedical research among the 
participants were satisfactory and comparable to findings from other countries.
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موقف اجلمهور جتاه البحوث الطبية املجراة يف العيادات اخلارجية يف مدينة امللك عبد العزيز الطبية يف الرياض، باململكة العربية 
السعودية

إيامن حممد  السويد،  فايز  الرمحن  إبراهيم اجلرييس، عبد  بلخي، ماجد  الكريم، حنان حسن  العبد  إبراهيم  الفتوح،  أبو  حممد عيل اجلمعة، مصطفى 
املساعد، بندر القناوي

ُتسَتَمدَّ  أن  يمكن  التي  البرشية  األنسجة  تقوم عىل حفظ واستخدام  التي  البحوث  السعوديني من  إىل حتديد موقف  الدراسة  اخلالصة: هتدف هذه 
منها معلومات جينية، وإىل تقييم رغبتهم يف التربع بعينات من األنسجة إىل البنوك البيولوجية. ويف دراسة مستعرضة تضمنت مقابلَة 1051 مريضًا 
خارجيًا يف أحد مستشفيات مدينة الرياض، تبني أن لدى 68.6% منهم موقفًا إجيابيًا جتاه البحوث الطبية البيولوجية، وأن 78.4% يوافقون عىل السامح 
باستخدام األنسجة اجلراحية الزائدة ألغراض البحوث، ولو أهنم كانوا أقل موافقًة عىل السامح باستخدام األنسجة أو األعضاء من أقارهبم املتوفني. 
وتبنيَّ باستخدام حتليل التحّوف اللوجستي أن العوامل املنبئة باملوقف اإلجيايب جتاه البحوث الطبية البيولوجية واستخدام األنسجة يف البحوث تتمّثل 
يف: اجلنس املؤنث ويف املستويات األعىل من التعليم، ويف اخلربات السابقة يف ما يتعلق بفحوص الدم، ويف سوابق املشاركة يف بحوث صحية. وكانت 

املواقف جتاه البحوث الطبية البيولوجية بني املشاركني بوجه عام مقبولًة وصاحلة للمقارنة بمثيالهتا من النتائج يف البلدان األخرى.

Attitude d’une population de patients dans un centre de consultations externes de King Abdulaziz medical 
city, à Riyad (Arabie saoudite) au sujet de la recherche biomédicale

RÉSUMÉ L’objectif de la présente étude était d’identifier l’attitude de Saoudiens au sujet de la recherche 
impliquant la conservation et l’utilisation de tissus humains à partir desquels des informations génétiques 
pourraient être extraites, et d’évaluer leur disposition à faire don d’échantillons de tissus à des biobanques. Une 
étude transversale comportant des entretiens a montré que 68,8 % des 1051 patients interrogés en consultation 
externe dans un hôpital de Riyad montraient une attitude positive au sujet de la recherche biomédicale. D’autre 
part, 78,4 % d’entre eux étaient disposés à autoriser l’utilisation des déchets chirurgicaux à des fins de recherche. 
Les participants étaient moins enclins à autoriser l’utilisation de tissus ou d’organes provenant d’un membre 
décédé de leur famille. L’analyse de régression logistique a indiqué que les facteurs prédictifs d’une attitude 
positive au sujet de la recherche biomédicale et de l’utilisation des tissus pour la recherche étaient les suivants : 
sexe féminin, haut niveau d’études, analyses de sang préalables et participation à une étude de recherche dans 
le domaine de la santé. L’attitude des participants au sujet de la recherche biomédicale était satisfaisante et 
comparable aux résultats d’autres pays.
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Introduction

The rapid development of biotechno-
logical research has stimulated the use 
of biobanks that store biological samples 
and allow for identification of disease 
genes, which could lead to more person-
alized health prevention programmes 
and  treatments [1]. Combining health 
and genetic data from large populations 
also means that the complex relation-
ships between genes, environment and 
disease  can be  explored  [1]. Human 
tissue may be obtained after death or 
from living donors. Retention of organs 
and tissue for research can take place 
after death if relatives give their consent. 
For the living, samples of human tissue 
are often available after surgery. Not 
all of this tissue is needed for diagnosis 
and other clinical care and excess tissue 
samples from surgery may be stored as 
part of a patient’s medical record [2].

Biobanks depend on people’s will-
ingness to contribute samples for both 
research and storage. Public support is 
thus essential in securing the long-term 
viability  of  biobanks  [3].  In  a  survey 
of the general population in Ireland, 
the majority of those surveyed had not 
heard of any medical or health-related 
research conducted in Ireland in the 
previous 3 months and  less  than 10% 
had participated in a medical or health 
research study [4].

Involving public opinion allows for 
more  informed decision-making  [3]. 
Knowledge of the public perspective, 
and of factors that influence their will-
ingness to donate tissue samples, may 
inform the governance of biobanks and 
the design of information and consent 
procedures [5]. The public’s willingness 
to contribute to genetic research is rela-
tively high according to some American 
[6–9] and Asian [10] studies. The char-
acteristics of those in favour of donation 
include older age [8], higher education, 
a positive family history of a genetic dis-
order, a belief that genetic research will 
benefit people, a willingness to partici-
pate in government research on health 

[8,10],  a belief  in genetic determinism 
[7,8], having no fear of blood, injections 
or needles, and a lack of concern about 
loss of confidentiality [10].

Different cultures have different 
views on science, research and genetic 
discovery. Religious views especially 
must be considered when planning 
biobanks because these may influence 
issues of informed consent and con-
cerns  about  justice  [11,12].  There 
has been little research examining the 
circumstances under which Saudi  
Arabian people would be willing to al-
low epidemiological investigators to use 
their private information and biological 
samples for research. We do not know 
whether or not Saudi lay people approve 
of the kinds of ethical guidelines that are 
widely accepted among health care pro-
fessionals elsewhere. Saudi Biobank is 
planned as a prospective study, with an 
expected sample of 200 000 subjects, to 
examine the interactions between genes, 
environment and lifestyle in a range 
of  common  late-onset  diseases  [13]. 
The costs associated with establishing 
such a cohort mean that it is essential 
to make recruitment as successful and 
cost-effective as possible. It is therefore 
important to identify the determinants 
of whether a person approached is will-
ing to be part of Saudi Biobank or not.

The objectives of this study there-
fore were: to identify the attitude of a 
sample of Saudi Arabians regarding 
research involving storage and use of 
human tissues from which genetic infor-
mation may be derived; to assess their 
willingness to donate tissue samples to 
biobanks; to identify significant predic-
tors for a positive attitude to biomedi-
cal research and to the willingness to 
donate tissue samples; and to assess the 
level of feedback on research findings 
considered desirable by the public.

Methods

A cross-sectional study was conducted 
on a sample selected from among adults 

attending outpatient clinics at King Ab-
dulaziz Medical City, Riyadh city. Due 
to their engagement with the health 
service this group were expected to be 
supportive of medical research, with 
high levels of willingness to contribute 
excess surgical tissue for research. In a 
survey of the general population in Ire-
land,  less  than 10% had participated  in 
a medical or health  research study [4]. 
Based on an average proportion of 10% 
for participation in biomedical research, 
a precision of 2%, with 95% confidence 
limits, the estimated sample size was 
864. Thus, to compensate for question-
naires with incomplete responses, a total 
sample of 1200 adult subjects, aged 18+ 
years of both sexes was the target sample 
for the present study.

A period of  2 weeks  (10 working 
days) was allocated for data collection. 
Thus, an average of 120 questionnaires 
daily were expected to be completed 
by data interviewers. A total of 5 data 
collectors (2 research coordinators and 
3 research assistants) at King Abdullah 
International Medical Research Centre 
were trained to conduct the interview. 
Each data collector was responsible for 
conducting interviews with 24 subjects 
daily for 10 days. Subjects were chosen 
at random from among those who were 
willing to participate in the study at the 
waiting areas of different outpatient  
clinics of King Abdulaziz Medical City.

Interview schedule
Since not all the aims of this study could 
be adequately addressed by any one 
existing research questionnaire, a spe-
cific interview schedule was devised. 
The interview schedule was informed 
where relevant by other research 
questionnaires. Use of questions from 
relevant international questionnaires 
was considered to maximize the compa-
rability of the data collected in this study 
[4,14]. The  interview  questionnaire 
was  translated  into Arabic. Test–retest 
reliability was ensured in a pilot study 
of 20  subjects  the day before  starting 
data collection. The content validity 
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and feasibility of the questionnaire was 
ensured through negotiations with 
various relevant experts at King Ab-
dullah International Medical Research 
Centre, to ensure the relevancy and 
clarity of questions. Several additions 
and amendments were made to ensure 
that they questions were valid in a Saudi 
context.

The interview schedule was com-
posed of 3 parts:

Part 1: General information related to 
biomedical research and biobanking
This part was separated into 5 sections 
that covered the following aspects: per-
sonal characteristics and health status; 
experience of blood or organ donation 
(whether participants had ever had a 
blood or other medical tests or donated 
blood/were willing to donate blood); 
experience of participation in medi-
cal or health-related research; organ 
retention (whether they heard of organ 
retention, had they talked about the 
issue with anyone, had they read news-
paper articles or listened to the radio 
reports about the issue); and desire for 
feedback about their results.

Part 2: Attitude to biomedical  
research scale
This was  10-item  attitude  statement 
scale that used a 5-point Likert scale to 
evaluate participants’ attitudes towards 
and beliefs about biomedical research. 
The statements were concerned with: 
beliefs about medicines and medical 
research; attitudes to genetic research; 
willingness to contribute tissue samples 
to medical research; and desire for feed-
back about the results. Participants gave 
strongly agree, agree, not sure, disagree 
or strongly disagree responses to all 
questions. Negative attitude statements 
were scored from 1 (strongly agree) to 
5 (strongly disagree). The reverse of this 
scoring system was used for positive 
attitude statements. Accordingly, the 
maximum total score for attitude ques-
tions was 50 and the minimum was 10. 
The total score of items were divided 
by the number of items in the scale to 

obtain a mean subscale score. For every 
person, the percentage of attitude was 
calculated as follows: percentage of at-
titude = (sum of the attitude score/
maximum  total  score) ×  100. A per-
centage  score < 60% was  considered 
negative, 60% or more was considered 
positive [15].

Part 3: General-harm subscale of  
beliefs about medication:
Participants’ beliefs about medicines 
were assessed using the general-harm 
subscale of the beliefs about medica-
tion questionnaire (BMQ) [16,17]. 
Participants indicated their degree of 
agreement with 4 statements about 
medicines on a 5-point scale. These 
responses were summed to create a 
general harm sub-scale score, which 
ranged  from 4  to 20. A score of 20  in-
dicated complete agreement with the 
concept that medicines are harmful, 
addictive, should not be taken for long 
periods and/or are less safe than natu-
ral remedies. Subjects with total harm 
scores of < 12 points  (≤ 60% of  total 
score) were categorized as  low, 12–15 
points as moderate and 16+ points as 
high harm belief scorers.

Training sessions were organized 
for interviewers covering the issues of 
medical research using human tissue, 
recent controversies on these issues 
reported in the media, areas where 
particular sensitivity was needed and 
detailed instructions on conducting the 
interviews. Interviewers were instructed 
on their role and responsibilities, in-
cluding ensuring their own safety. Field 
data collection was supervised by the 
investigators for 1 month, to ensure pro-
cedures were followed correctly. Daily 
meeting sessions were held between the 
data collectors and field supervisors fol-
lowing field activities to solve problems, 
to check the accuracy and completeness 
of the data collection forms and to em-
phasize standardization of procedures.

Ethical considerations
Participants’ identity and their address 
were unknown to the research team. 

Any participants had the right not to 
participate in the study or to withdraw 
during the interview without comple-
tion. 

The  study  protocol  #  RR08/018 
received ethical approval from the in-
stitutional review board of the National 
Guard Health Affairs, Riyadh, Saudi 
Arabia.

Statistical analysis
Completing the survey involved initially 
ranking each positive statement on a 
Likert  scale  from 0 (strongly disagree) 
to 4 (strongly agree). Negarive state-
ments were reverse scored. SPSS, ver-
sion 17 was used for data analysis. 

The chi-squared test was used as 
a test of significance to compare cat-
egorical data. The Mann–Whitney test, 
Kruskal–Wallis test and Pearson corre-
lation were used as tests of significance 
to compare numerical data. 

Multivariate analyses were per-
formed with logistic regression models 
to determine significant predictors of a 
positive attitude to biomedical research 
and to willingness of the participant to 
donate surgical tissues. The choice of 
the variables in the model was based on 
the results of univariate analyses, where 
only the significant variables in univari-
ate analyses were entered in the logistic 
regression analysis. 

For all statistical analyses, a P-value  
< 0.05 was considered significant.

Results

Personal characteristics and 
health status
The  study  sample  of  1051  respond-
ents comprised 53.1% men and 46.9% 
women. Table 1 shows the distribu-
tion of the study sample according to 
their personal characteristics (age, sex, 
education, employment and marital 
status), as well as their health status 
(perception of own health, presence 
of chronic disease and previous hospi-
talization). Women were statistically 
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significantly more likely than men to 
report being a hospital inpatient (58.4% 
versus 44.7%, P < 0.001) and having a 
chronic disease  (17.5% versus 11.8%, 
P  <  0.01). On  the  other  hand, men 

were significantly more likely to report 
being employed (85.0% versus 56.9%, 
P < 0.001) and perceiving  their health 
as  excellent/very good (80.1% versus 
76.2%, P = 0.049).

Experience with health care 
system & participation in 
research

Table  2  shows  the  distribution  of 
the study sample according to their 

Table 1 Distribution of study sample according to sociodemographic characteristics and health status

Characteristic Males 
(n = 558)

Females 
(n = 493)

Total 
(n = 1051)

No. % No. % No. %

Age group (years)

< 40 475 85.1 431 87.8 906 86.4

40+ 83 14.9 60 12.2 143 13.6

P-valuea χ2 = 1.53, P = 0.22

Marital status

Married 322 58.2 269 55.0 591 56.7

Single 220 39.8 189 39.7 409 39.3

Widowed/divorced 11 2.0 31 6.3 42 4.0

P-valuea χ2 = 12.74, P = 0.002

Current employment status

At work 466 85.0 279 56.9 745 71.8

Unemployed 16 2.9 46 9.4 62 6.0

Student 61 11.1 81 16.5 142 13.7

Retired 5 0.9 2 0.4 7 0.7

Home duties – – 82 16.7 82 7.9

P-valuea χ2 = 144.77, P < 0.001

Educational level completed

< Secondary 51 9.3 58 11.9 109 10.5

≥ Secondary 495 90.7 431 88.1 926 89.5

P-valuea χ2 = 1.91, P = 0.17

Having children

No 259 48.6 233 48.6 492 48.6

Yes 274 51.4 246 51.4 520 51.4

P-valuea χ2 = 0.01, P = 0.99

Perception of health status

Excellent/very good 442 80.1 371 76.2 813 78.2

Good 78 14.1 68 14.0 146 14.1

Fair/poor 32 5.8 48 9.8 80 7.7

P-valuea χ2 = 6.04, P = 0.049

Presence of chronic disease

Yes 65 11.8 86 17.5 151 14.5

No 471 88.2 406 82.5 877 85.5

P-valuea χ2 = 6.72, P = 0.01

Previous hospitalization

Yes 248 44.7             286                           58.4 534  51.1

No 307 55.3            204                             41.6 511 48.9

P-valuea χ2 = 19.50, P < 0.001

Data missing in some catogories; percentages are calculated for those participants fro whom data were available. 
aPearson chi-squared. 
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engagement with the health care sys-
tem and the following reported health 
care experiences: blood  tests (78.1%), 
tissue  testing (7.8%), blood donation 
(43.1%),  tissue/organ donation (1.2%), 
partici pation in health-related research 
(20.7%),  awareness  of  controversy 
about organ  retention (63.7%), desire 
for  feedback of  their  results  (11.7%) 
and moderate to high harm beliefs 

about medicines (40.2%). Males were 
significantly more likely to report previ-
ous blood donation than were women 
(65.4% versus 17.9%) (P < 0.001), while 
females were more likely to report previ-
ous  tissue  testing  than males  (11.4% 
versus  4.7%)  (P  <  0.001). Using  the 
belief about medication questionnaire, 
the study found a mean score of harm 
beliefs about medicines of 10.8 (SD 3.0) 

out of  a  total  score of 20,  indicating a 
slight tendency to agree with the general 
concept that medicines are harmful.

Attitudes to biomedical and 
genetic research
Table 3 shows the response of partici-
pants to 10 attitude statements describ-
ing various potential benefits and ethics 
of biomedical research. According to 

Table 2 Distribution according to some biobanking-related variables

Variable Males 
(n = 558)

Females 
(n = 493)

Total

No. % No. % No. %

Previous blood testing

Yes 433 77.7 385 78.6 818 78.1

No 124 22.3 105 21.4 229 21.9

P-value χ2 = 0.03, P = 0.87

Previous tissue testing

Yes 26 4.7 56 11.4 82 7.8

No 528 95.3 435 88.6 963 92.1

P-value χ2 = 14.96, P < 0.001

Previous blood donation

Yes 364 65.4 88 17.9 452 43.1

No 193 34.6 403 82.1 596 56.9

P-value χ2 = 239.32, P < 0.001

Previous tissue (organ) donation

Yes 5 0.9 8 1.6 13 1.2

No 545 99.1 483 98.4 1028 98.8

P-value χ2 = 1.09, P = 0.30
Previous participation in  
 health-related research

No 436 78.6 394 80.2 830 79.3

Yes 119 21.4 97 19.8 216 20.7

P-value χ2 = 0.45, P = 0.50
Awareness of organ retention   
 controversy

No 208 37.8 168 34.6 376 36.3

Yes 335 62.5 317 65.4 659 63.7

P-value χ2 = 1.13, P = 0.29

Desire for feedback about the findings

No. 458 85.8 432 91.1 890 88.3

Yes 76 14.2 42 8.9 118 11.7

P-value χ2 = 7.01, P = 0.008

Beliefs about medicines

High harm scorers 26 6.0 15 3.8 41 4.9

Moderate harm scorers 147 33.9 146 36.9 293 35.3

Low harm scorers 261 60.1 235 59.3 496 59.8

P-value χ2 = 2.58, P = 0.28

Data missing in some catogories; percentages are calculated for those participants fro whom data were available. 
aPearson chi-squared. 
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Table 3 Response to 10 attitudinal statements towards biobanking-related issues

Statement/sex Strongly 
agree

Agree Unsure Disagree Strongly 
disagree

Sex difference

% % % % %
New genetic developments will   
result in cures for many diseases

Male 16.8 36.4 31.9 11.0 3.9

χ2 = 11.20, P = 0.024Female 23.6 37.9 28.1 7.3 3.2

Total 19.9 37.1 30.1 9.3 3.6
Researchers are mainly motivated   
by selfish reasons (money)

Male 7.2 11.5 22.5 38.3 20.4

χ2 = 15.06, P =0.005Female 4.7 7.7 17.3 45.3 25.0

Total 6.1 9.7 20.1 41.6 22.6
Research on human genetics is   
tampering with religion

Male 4.3 9.2 38.3 26.2 22.1

χ2 = 20.04, P < 0.001Female 4.9 5.7 28.5 36.2 24.7

Total 4.6 7.6 33.7 30.8 23.3

Willing to donate blood in the future

Male 63.1 25.7 4.7 3.7 2.8

χ2 = 16.90, P = 0.002Female 50.6 33.8 7.3 5.4 2.8

Total 57.3 29.5 5.9 4.5 2.8
Willing to allow use of own excess   
surgical tissue in research

Male 30.3 33.6 11.9 13.6 10.6

χ2 = 23.99, P < 0.001Female 39.0 38.0 9.8 8.1 5.1

Total 34.4 35.7 10.9 11.0 8.0
Willing to allow use of deceased   
family member organs or tissues   
for research

Male 9.6 16.4 19.7 29.3 25.0

χ2 = 5.07, P = 0.28Female 11.4 17.4 23.2 27.7 20.2

Total 10.4 16.9 21.4 28.6 22.8
Agree with stem cell research using   
adult human tissue

Male 26.2 32.5 27.1 8.2 6.0

χ2 = 12.46, P = 0.014Female 30.6 36.9 24.1 5.8 2.6

Total 28.2 34.5 25.7 7.1 4.4
Agree with stem cell research using   
cord blood

Male 28.2 31.5 26.5 7.3 6.5

χ2 = 40.01, P < 0.001Female 40.0 37.6 14.1 5.6 2.8

Total 33.7 34.4 20.7 6.5 4.8
Agree with cloning human cells to   
combat disease

Male 28.8 34.5 19.1 9.9 7.7

χ2 = 3.06, P = 0.55Female 28.8 34.4 20.9 10.7 5.1

Total 28.8 34.4 20.0 10.3 6.5
Not allowing own surgical tissue to   
be used would affect relationships   
with doctors or nurses and   
negatively affect health care

Male 7.9 11.8 28.0 35.7 16.5

χ2 = 5.01, P = 0.29Female 6.0 12.9 25.2 34.8 21.1

Total 7.0 12.3 26.7 35.3 18.7
aPearson chi-squared. 
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an attitude scale of 1–5  for each state-
ment, with a percentage mean attitude 
score of < 60% as negative attitude and 
≥  60%  as  positive  attitude,  68.8%  of 
all participants had positive attitudes 
to the potential benefits and ethics of 
research and willingness to participate 
in this research. This positive attitude 
was significantly more prevalent among 
females  (76.1%)  than  among males 
(62.5%),  (P  <  0.001). Regarding  the 
specific types of genetic research such as 
stem cell research and cloning, over half 
of the participants (57.0%) agreed that 
“new genetic developments will result in 
cures  for many diseases”.  In relation  to 
the ethical question “Is research on hu-
man genetics tampering with religion?”, 
the results indicated little concern 
among the Saudi participants, with only 
a  small  proportion  (12.2%)  agreeing 
that it was tampering with religion. 
Approval was reported for stem-cell 
research using cord blood (68.1%) and 
or  adult human  tissue (62.7%) or for 
cloning human cells to combat disease 
(63.2%). Consistent with positive atti-
tudes to medical and genetic research in 

general, only 15.8% felt that researchers 
were motivated by selfish reasons such 
as money.

The majority was willing to allow 
use of their tissue for research purposes 
(70.1%). Consistent with  this finding, 
only  19.3%  agreed  that  not  allowing 
the use of their tissues would jeopard-
ize their relationship with doctors and 
nurses and have a negative effect on 
their health care. The majority of par-
ticipants  (86.8%)  indicated  that  they 
would be willing to donate blood in 
the  future. Only 27.3% of participants 
reported that they would be willing to 
allow the use of organs or tissues of a 
family member after death for research 
purposes. Females were significantly 
more willing than males to allow use 
of their tissues for research purposes 
(77.0% versus 63.9%, P < 0.001), while 
males (88.8%) were significantly more 
willing than women (84.4%) to donate 
blood in the future (P = 0.002). There 
were no significant sex differences in 
relation to willingness to donate family 
members’ organs after death (P = 0.28).

Factors associated with 
attitudes to biomedical 
research
Univariate analysis was conducted to 
identify factors which may be associ-
ated with attitude score to biomedical 
research (Table 4). Non-significant 
factors were: age (Kruskal–Wallis χ2 = 
3.13, P = 0.37), marital status (χ2 = 1.06, 
P  =0.79),  current  employment  status 
(χ2 = 4.74, P  = 0.32), having children 
(Mann–Whitney z  = 0.15, P  =0. 32), 
perception of health status (χ2 = 3.47, P 
= 0.48), presence of chronic disease (z = 
1.21, P = 0.23) previous tissue testing (z 
= 0.65, P = 0.51), previous blood dona-
tion (z = 0.16, P = 0.87) and the desire 
for feedback (z = 0.73, P = 0.47). With 
regard to the beliefs about medication, 
there was a significant inverse correla-
tion between the total score of harm 
beliefs about medication and the total 
attitudinal score to biomedical research 
(r = –0.08, P = 0.026). However, when 
the harm belief was dealt as a categorical 
variable (high, moderate and low harm 
belief scorers), no such association was 
detected (z = 0.18, P = 0.86).

Table 4 Significant predictors for positive attitude to biomedical research and willingness to allow use of surgical tissues in 
research

Predictors Positive attitude to biomedical research 
(n = 654; 68.8%)

Willingness to allow use of excess surgical tissue 
(n = 724; 78.4%)

% Crude OR 
(95% CI)

Adjusted OR 
(95% CI)

% Crude OR 
(95% CI)

Adjusted OR 
(95% CI)

Sex

Female 76.1 1.91 (1.44–2.53) 2.08 (1.49–2.91) 85.4 2.28 (1.64–3.18) 2.53 (1.69–3.77)

Male 62.5 72.0

Education completed

≥ Secondary 59.4 2.13 (1.39–3.28) 2.06 (1.23–3.46) 79.2 1.49 (0.91–2.47) 1.19 (0.62–2.29)

< Secondary 40.0 71.8

Previous blood test

Yes 57.9 1.47 (1.06–2.05) 1.61 (1.09–2.37) 81.3 2.02 (1.42–2.88) 2.04 (1.32–3.14)

No 54.3 68.2

Previous hospitalization

Yes 59.0 1.12 (0.85–1.47) 1.06 (0.76–1.47) 83.1 1.78 (1.30–2.45) 1.56 (1.06–2.30)

No 55.4 73.3

Previous participation in health-related research

Yes 68.1 1.56 (1.09–2.25) 1.65 (1.06–2.55) 82.4 1.37 (0.91–2.07) 1.99 (1.16–3.41)

No 54.3 77.3

OR = odds; CI = confidence interval.
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Applying logistic regression analysis 
the significant predictors of a positive 
attitude to biomedical research were: 
sex, education, having had a previous 
blood test and previous participation 
in health-related research. Females (ad-
justed OR = 2.08, 95% CI: 1.49–2.91, P 
< 0.01) and those who had completed 
secondary education (aOR = 2.06, 95% 
CI: 1.23–3.46, P < 0.01) were  twice as 
likely to have a positive attitude. Partici-
pants with a history of previous blood 
test  (aOR = 1.61, 95% CI: 1.09–2.37,  
P < 0.05)), as well as  those who previ-
ously participated in health-related re-
search (aOR = 1.65, 95% CI: 1.06–2.55, 
P < 0.05) were 1.5 times more likely to 
have a positive attitude.

Univariate analysis was conducted 
to identify factors that may be associ-
ated willingness to allow use of excess 
surgical tissue for research (Table 4). 
Non-significant factors were: age 
(Kruskal–Wallis  χ2 = 0.27, P  = 0.97), 
marital  status  (χ2  =  0.38,  P  =  0.95), 
current employment  status (χ2 = 1.88, 
P  = 0.76),  having  children  (Mann-
Whitney z = 0.72, P = 0.49), perception 
of health  status  (χ2 = 4.07, P  = 0.41), 
presence of chronic disease (z = 1.24, P 
= 0.22), previous tissue testing (z = 0.96, 
P = 0.34), previous blood donation (z = 
0.01, P = 0.99), belief about medications 
(z = 0.92, P = 0.35) and  the desire  for 
feedback (z = 1.15, P = 0.62).

Applying logistic regression analysis, 
the significant predictors of willingness 
to allow use of excess surgical tissue 
were: sex, history of previous blood 
test and history of previous hospitaliza-
tion.  Females  (aOR = 2.53,  95% CI: 
1.69–3.77, P < 0.01), those with history 
of previous blood test (aOR = 2.04, 95% 
CI: 1.32–3.14, P < 0.01), those with his-
tory of previous hospitalization (aOR 
= 1.56, 95% CI: 1.06–2.30, P < 0.01) as 
well as those who had previously partici-
pated in health-related research (aOR 
= 1.99,  95% CI:  1.16–3.41, P  < 0.01) 
were about twice as likely to allow their 
excess surgical parts to be used for re-
search purposes. 

Discussion

There has been little, if any, research 
examining the circumstances under 
which Saudi Arabian people would be 
willing to allow epidemiological inves-
tigators to use their private information 
and biological samples for research. 
Attitudes to biomedical research were 
evaluated in this study using a set of 
statements regarding the potential 
benefits and ethics of research. Overall, 
68.8% of participants  reported positive 
attitudes towards biomedical research. 
This satisfactory level of positive attitude 
might be justified by the fact that many 
of those interviewed had previously 
engaged with the health care system 
and reported various health care experi-
ences. Female participants were more 
engaged with the health care system, 
and this may be why females reported 
more willingness to allow use of excess 
surgical parts for research purposes.

Genetic research is multi-dimen-
sional and there has been considerable 
controversy surrounding certain types 
of research such as stem-cell research. 
Over  half  of  our  participants  (57%) 
agreed that new genetic developments 
would result in cures for many diseases. 
This figure is less than that of a recent 
Human Genetics Commission report 
from the United Kingdom of attitudes 
to human genetic information, where 
88% agreed with this statement [18].

Islam encourages furthering our un-
derstanding of some hereditary diseases 
and our susceptibility to them, under 
the condition that research upholds the 
dignity of humanity [12]. The results of 
the present study indicated no concern 
among our Saudi participants. Consist-
ent with positive attitudes to medical 
and genetic research in general, only 
16%  felt  that  researchers were moti-
vated by selfish reasons such as money. 
In contrast, a Dutch study comparing 
cancer trial participants and non-partic-
ipants towards clinical research, found 
that  34% of  participants  and  23% of 
non-participants believed that medical 

research was primarily performed to 
promote doctors’ careers [19].

With regard to the willingness to 
contribute to research, the majority of 
participants had never donated blood. 
However, the majority of participants 
(87%)  indicated  that  they would  be 
willing to donate blood in the future. 
This high level of willingness is consist-
ent with that found in a national study of 
the Swedish public [20] and a nationally 
representative study of households in 
the United States [21]. Moreover, when 
interviewed subjects were presented 
with the hypothetical situation of hav-
ing surgery and subsequently being 
asked if their “excess” surgical tissue (i.e. 
material which was properly removed 
as part of surgery and which is surplus 
to that needed to be stored/tested for 
patient care purposes) could be used 
in a research study, the majority was 
willing to allow such use of their tissue. 
Similarly, a Swedish study of 1000 par-
ticipants found that 71% of participants 
would agree to the use of a donated 
tissue sample for genetic research [22].

Patients may feel obliged to comply 
with doctors’ request to allow their tis-
sue to be used and stored for research 
almost without regard for personal 
preferences due to a perceived depend-
ence on the doctor for their well-being. 
However, the present study revealed 
that only 19.3% participants agreed that 
their health care would be affected if 
not they did not allow the use of their 
tissues. This finding was in agreement 
with  that of Kettis-Lindblad et al.  [20]. 
On the other hand, it was clear that the 
participants were less willing to allow the 
use of tissue or organs from a deceased 
relative than they were to allow their 
own excess surgical tissue to be used. 
The decision to donate organs is often 
ultimately made by family members. 
However, further research is necessary 
to identify the symbolic differences be-
tween donation of tissue from the living 
and from the dead.

It would appear that in general the 
public would like some level of personal 
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feedback of their results. In a study in 
Ireland the majority of participants re-
ported that they would like to receive 
general information regarding the re-
sults of the research if they allowed blood 
or tissue samples to be used for research 
[4]. However, it was interesting that only 
12% of  respondents  in our  study  indi-
cated that they would like to receive such 
information, and there was no significant 
association between the desire for feed-
back and either the attitude to biomedi-
cal research or willingness to donate 
their tissues for research purposes.

In other studies the characteristics of 
those in favour of donation include being 
older  [23], being highly educated and 
having a more positive attitude toward 
medical  and genetic  research  [20,24]. 
However, this was not the case in the 
present study, where those who had 
completed their secondary education 
were not significantly more in favour of 
donation than non-educated, but were 
twice as likely to have a positive attitude 
to biomedical research.

In a previous study, the highest pro-
portion of potential donors was reported 
among those who had previously donat-
ed blood  in  the past [20]. However,  in 
our study, previous blood testing—and 
not blood donation—was a significant 
predictor of both the attitude to bio-
medical research and the willingness to 
donate tissues. Similarly, participants 
who reported ever being a hospital inpa-
tient were significantly more in favour of 

donation than those without a history of 
previous hospitalization.

Prior participation in medical re-
search has been found to positively 
influence willingness to participate in 
such research [14]. In the present study, 
those who had previously participated 
in health-related research were more 
willing to allow use of their surgical parts 
and to have a positive attitude to bio-
medical research.

It is also possible that a person’s 
attitude towards medicines in general 
may affect his/her willingness to par-
ticipate in biomedical research and to 
allow stored tissue to be used in such 
research [16,25].  In  the present  study, 
there was a slight tendency of partici-
pants to agree with the general harm 
concept that medicines are harmful. 
This tendency could have lead to a 
reduced willingness to contribute to 
medical research. However, although 
there was a significant inverse correla-
tion between the total score of harm 
beliefs about medicines and the total 
attitudinal score to biomedical research 
(r = –0.08, P = 0.026),  this  significant 
correlation disappeared after adjusting 
for sex and other factors.

The present study had some limita-
tions. First, the subjects of the study were 
from outpatient clinics, and if they had 
been from a different environment, e.g. 
at their workplace, completely different 
results might be expected. Secondly, 

the participants that we interviewed 
were recruited from only one city, and 
it is possible that regional differences 
could affect our results, and the attitudes  
expressed in the interviews may not 
be representative of the general pub-
lic within Saudi Arabia. In addition, 
many of those interviewed had been 
engaged with the health care system 
and reported various health care experi-
ences such as blood tests, tissue tests 
and being a hospital inpatient. This fact 
must have affected the attitude of par-
ticipants, especially females, who were 
more engaged in the health care system 
than males.

Conclusion

Our participants were generally quite 
supportive of medical research, with high 
levels of willingness to contribute excess 
surgical tissue for research and storage. 
This willingness does not depend on the 
subjects being well-informed and having 
trust in experts and institutions. These 
findings suggest that the attendants of 
outpatient clinics in Riyadh were gener-
ally aware of and committed to making 
a contribution to research and related 
activities in the health care system for 
their own benefit and for the benefit of 
future patients. However, we need to 
validate our findings through research 
with a nationally representative sample 
of Saudi Arabians.
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ethics committees in order to facilitate, support, and ensure quality of the ethical review of biomedical research in all 
countries around the world. 

Targeted for use by national and local bodies, these guidelines define the role and constituents of an ethics committee, 
and detail the requirements for submitting an application for review. The review procedure, plus details of the decision 
making process are provided, together with necessary follow-up and documentation procedures.

The document is available in a number of languages, including English and French, and can be downloaded at:  
http://apps.who.int/tdr/svc/publications/training-guideline-publications/operational-guidelines-ethics-biomedical-
research.htm 
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Role of HFE gene mutations on developing iron 
overload in β-thalassaemia carriers in Egypt
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ABSTRACT A case–control study aimed to determine the prevalence of C282Y, H63D and S65C mutations of the 
HFE gene in β-thalassaemia carriers and investigate their influence on iron absorption. A total of 41 β-thalassaemia 
carriers and 40 control subjects without haemoglobinopathies were screened for the C282Y, H63D and S65C 
mutations by polymerase chain reaction-restriction fragment-length polymorphism. The iron status in these 
subjects was studied and correlated with the HFE gene mutations. H63D, S65C and C282Y allele frequencies 
were 30.5%, 13.4% and 7.3% respectively in β-thalassaemia carriers and 10.0%, 2.5% and 0.0% respectively in the 
control group. Compound heterozygosis was found in 10 carriers (24.4%). The transferrin saturation level was 
high in compound heterozygote cases. Our study has shown that the HFE gene mutations are common in Egypt 
among β-thalassaemia carriers compared with normal controls.
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َلة البيتا ثالسيمية يف مرص دور طفرات اجلني HFE يف ظهور فرط حل احلديد لدى َحَ
حنان عيل مدين، رهيام عبد العليم عفيفي، أسامء أمحد عبد العال، نيفني سالمة، نريمني رامي

َلة البيتا ثالسيمية وتقيص  اخلالصة: هتدف دراسة احلاالت والشواهد هذه إىل حتديد انتشار الطفرات C282Y و H63D و S65C للجني HFE بني مَحَ
41 شخصًا حاماًل للبيتا سالثيمية و40 شخصًا شاهدًا من غري املصابني بأي  يات شملت  تأثريها عىل امتصاص احلديد. وقد أجرت الباحثات حترِّ
دف  اعتالل هيموغلوبيني، بحثًا عن وجود الطفرات C282Y، H63D، S65C وذلك بإجراء التفاعل السلسيل للبوليمرياز، وتعدد أشكال أطوال الشرُّ
الـُمْقَتَطَعة. كذلك ُدِرست حالة احلديد يف هؤالء األشخاص وارتباطها بطفرات اجلني HFE. وقد كان تواتر أليل الطفرة H63D: %30.5 وتواتر أليل 
َلة البيتا ثالسيمية، و10.0% و2.5% و0% عىل التوايل يف جمموعة الشواهد. وقد وجدت  الطفرة S65C: %13.4 وتواتر أليل الطفرة C282Y: %7.3 بني مَحَ
ع الرتانسفريين مرتفعًا يف حاالت تغاير  َلة البيتا ثالسيمية )24.4%(. كام كان مستوى تشبرُّ الباحثات تغاُيَر الزجيوت املرّكب يف عرشة أشخاص من مَحَ
َلة البيتا ثالسيمية مقارنة باألشخاص الطبيعيني من  الزجيوت املرّكب. وقد دلت الدراسة عىل أن طفرات اجلني HFE شائعة احلدوث يف مرص بني مَحَ

الشواهد.

Rôle des mutations du gène HFE dans l'apparition d'une surcharge en fer chez les porteurs d'une β-thalassémie 
en Égypte

RÉSUMÉ La présente étude cas-témoins visait à déterminer la prévalence des mutations C282Y, H63D et S65C 
du gène HFE chez les porteurs d'une β-thalassémie et à rechercher leur influence sur l'absorption du fer. Au 
total, 41 porteurs d'une β-thalassémie et 40 sujets témoins ne présentant aucune hémoglobinopathie ont 
participé à cette étude visant à examiner les mutations C282Y, H63D et S65C du gène HFE par la méthode du 
polymorphisme de longueur des fragments de restriction d'ADN amplifié. Le bilan martial des participants a été 
étudié et corrélé aux mutations du gène HFE. La fréquence des allèles H63D, S65C et C282Y était de 30,5 %, 13,4 % 
et 7,3 % respectivement, chez les porteurs d'une β-thalassémie et de 10,0 %, 2,5 % et 0,0 % respectivement, dans 
le groupe témoin. Une hétérozygotie composée a été retrouvée chez dix porteurs (24,4 %). Le taux de saturation 
de la transferrine était élevé chez les cas hétérozygotes composés. Notre étude a démontré que les mutations du 
gène HFE sont fréquentes en Égypte chez les porteurs d'une β-thalassémie par rapport aux sujets témoins.
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Introduction

Thalassaemia syndromes are the most 
commonly inherited single-gene dis-
orders  worldwide  [1].  About  3%  of 
the  world  population  (150 million) 
carry the β-thalassaemia genes  [2].  In 
Egypt β-thalassaemia is the most com-
mon genetically determined, chronic, 
haemolytic anaemia with an estimated 
carrier  rate  of  9%–10.5%  [3].  The 
β-thalassaemia trait is associated with 
extremely mild anaemia and red-cell 
morphological changes; however it may 
be completely silent with no anaemia 
or haematological abnormalities  [3,4]. 
It is characterized by mild, ineffective 
erythropoiesis that can induce excessive 
iron absorption from the diet because 
of higher iron requirement for haemo-
globin synthesis [5].

β-thalassaemia trait alone does 
not lead to iron overload, and some 
gene modifiers and acquired causes are 
reported to modulate the expression 
of hereditary haemochromatosis  [6]. 
Haemochromatosis is a common auto-
somal recessive disorder of iron metab-
olism, with a prevalence of 1 in 300–500 
individuals [7], which can lead to total-
body iron overload with secondary tis-
sue damage in a wide range of organs. 
When β-thalassaemia trait is inherited 
together with a mutation in the HFE 
gene, which is associated with hereditary 
haemochromatosis, iron overload may 
ensue [8]. The HFE gene is located on 
the short arm of chromosome 6 at posi-
tion 21.3; its mutation is a major cause 
of haemochromatosis. Three missense 
mutations in the HFE gene are associ-
ated with haemochromatosis. About 
85% of cases carry cysteine-to-tyrosine 
substitution at amino acid position 282 
in the HFE gene (C282Y) [9]. This mu-
tation  is  responsible  for about 60% of 
haemochromatosis cases in Mediterra-
nean populations [10], about 15%–20% 
carry aspartic acid-to-histidine substitu-
tion at amino acid position 63 (H63D) 
[11,12]  and  a  third mutation  results 
from serine-to-cysteine conversion in 

amino acid position 65 (S65C) [13]. 
The last 2 mutations are associated with 
a milder form of haemochromatosis, 
but the compound heterozygous state 
of one of  them with  the C282Y muta-
tion increases the risk of developing iron 
overload  [14,15]. The  interaction  of 
HFE mutations with the thalassaemias 
may have a synergistic effect, increasing 
the iron intake and storage [9].

The high frequency of β-thalassaemia 
trait in Egypt led us to design a case–con-
trol study to determine the prevalence 
of C282Y, H63D and S65C mutations 
of HFE gene in β-thalassaemia carriers 
and investigate their influence on iron 
absorption, comparing them with indi-
viduals without thalassaemias.

Methods

Sample
This study was carried out during the 
period between March and December 
2007. We  studied 2 groups: 41  cases 
of β-thalassaemia  carriers  (10 males 
and 31 females) with a mean (standard 
deviation) age of 38 [standard deviation 
(SD) 3.2] years, who were parents of 
thalassaemia major patients attending 
the haematology clinic at the new Cairo 
University  children’s hospital;  and 40 
subjects (15 males and 25 females) with 
a mean age of 37.2 (SD 2.7) years with-
out haemoglobinopathies, as a control 
group. Diagnosis of β-thalassaemia trait 
was defined by low mean corpuscular 
volume  (MCV  <  80  fL),  low mean 
corpuscular haemoglobin (MCH < 27 
pg),  and  increased  haemoglobin A2 
(> 3.5%). Control  subjects were char-
acterized by normal haematological 
parameters.

The institutional ethics committee 
approved the study and informed con-
sent was obtained from all participants. 
The exclusion criteria were: subjects 
with impaired liver function (which 
could interfere with iron metabolism); 
blood donors (as their iron status may 
be decreased as a result of repeated 

blood donation); and children (because 
their iron deposition tends to increase 
with age and may reach moderately 
high levels in adults).

Laboratory workup
Haematological and iron parameters
Blood samples were collected from all 
participants and tested at the Chemi-
cal and clinical pathology laboratory 
at the new Cairo University children’s 
hospital. A 2 mL of blood sample was 
collected into EDTA tubes for com-
plete blood count using an electronic 
Coulter  counter  (Sysmex KX-21N) 
and haemoglobin electrophoresis on 
cellulose acetate paper at pH 8.4. A 3 
mL blood sample was taken into plain 
tubes for determination of serum iron 
and total iron binding capacity (TIBC). 
Both iron and TIBC were assessed 
using standard colorimetric kits by au-
tomated analyser (Beckman Coulter 
Synchron CX9 Pro). Normal range for 
iron was 70–200 µg/dL and  for TIBC 
was 250–435 µg/dL. The  transferrin 
saturation index was calculated using 
the  formula:  serum  iron/TIBC × 100 
(normal range 20%–45%) [16].

Genomic DNA analysis
A 3mL blood sample was collected 
into EDTA vacutainers for genomic 
DNA analysis by polymerase chain 
reaction–restriction  fragment-length 
polymorphism  (PCR–RFLP). DNA 
was extracted from peripheral blood 
leukocytes by the salting- out procedure 
[17].

Two primer  sets  w e re  use d 
for DNA amplification. The first, 
5ʹACATGGTTAAGGCCTGTTGC3ʹ 
and 5ʹGCCACATCTGGCTTGAAA 
TT3ʹ,  generates  a  207-bp  fragment 
that comprises the H63D and S65C 
mutation sites. The second, ʹGGG-
TATTTCCTTCCTCCAACC3ʹ and 
ʹCTCAGGCACTCCTCTCAACC3ʹ, 
generates a 441-bp fragment for C282Y 
analysis. The PCR cycles were con-
ducted in a thermal cycler (Biometra 
UNO-thermoblock) and consisted of 
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5 min of initial denaturation at 94 °C, 
30 cycles of just 1 min. denaturation at 
94 °C , 1 min. annealing at 58 °C and 
1 min. extension at 72  °C,  followed by 
10 min. for final extension at 72 °C. The 
amplified PCR products were digested 
with the restriction enzymes BclI, HinfI 
and RsaI for H63D, S65C and C282Y 
mutations respectively.

The C282Y mutation creates a new 
RsaI site. The digested PCR product 
is cut  into 2  fragments of 296 and 145 
bp in the normal allele, while in the mu-
tated DNA, 3  fragments of  296,  116 
and 29 bp are generated after digestion 
(Figure 1). The H63D mutation abol-
ishes the BclI recognition site in the 207 
bp PCR product; while normal DNA is 
cut  into 2  fragments of 138 and 69 bp 
the mutated DNA is not cut (Figure 
2). The S65C mutation abolishes  the 
HinfI  recognition  site  in  the  207  bp 
PCR product; while normal DNA is cut 
into 2 fragments of 147 and 60 bp, the 
mutated DNA is not cut (Figure 3) [7].

Allele frequency was calculated us-
ing the gene counting method (each in-
dividual is represented by 2 alleles; allele 
frequency is number of mutated alleles/
total number of alleles). Chi-squared 
and Fisher exact tests were used to 
compare allele and genotype frequency 
between the β-thalassaemia carriers and 
the control group. P-value < 0.05 was 
considered significant. The clinical data 
of the patients were represented as mean 
and SD. Statistical analysis was done 
using SPSS, version 11.5.

Results

HFE allelic frequencies and 
genotypes
The allelic frequencies obtained for 
HFE  gene mutations C282Y, H63D 
and S65C in the studied groups are 
presented in Table 1. There were sig-
nificantly high allelic frequencies of 
the H63D,  S65C  and C282Y muta-
tions among β-thalassaemia carriers 
(30.5%, 13.4% and 7.3%  respectively) 

Figure 1 Detection of the HFE C282Y mutation by PCR-RFLP with C282Y primers 
and digested with restriction enzyme Rsa1. Lane M: DNA marker. Lanes 1, 2, 3 & 5: 
normal C282Y allele (296 &145 bp). Lane 4: heterozygote alleles (296, 145, 116 & 
29 bp).

Figure 2 Detection of the HFE H63D mutation by PCR-RFLP with H63D primers 
and digested with restriction enzyme Bcl1. Lane M: DNA marker. Lanes 1, 5, 6 & 7: 
normal H63D wild allele digested bands (138 & 69 pb). Lanes 3 & 4: heterozygotes 
for H63D mutant allele showing normal digested bands (138 & 69 pb) as well 
as the undigested amplified fragment (207 pb). Lane 2: homozygote for H63D 
mutant allele show undigested band (207 pb).

Figure 3 Detection of the HFE S65C mutation by PCR-RFLP with S65C primers and 
digested with restriction enzyme Hinf1. Lane M: DNA marker. Lanes 1, 2, 3 & 6: 
normal S65C wild allele digested bands (147 & 60 pb). Lanes 4 & 5: heterozygotes 
for S65C mutant allele showing normal digested bands (147 & 60 pb) as well as the 
undigested amplified fragment (207). Lane 7: homozygote for S65C mutant allele 
show undigested band (207 pb).
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compared with  the  controls  (10.0%, 
2.5% and 0.0%) respectively (Fisher test,  
P < 0.05).

Mutational analysis for the HFE 
gene (Table 2) showed that compound 
heterozygosis was  found  in 10 of  the 
β-thalassaemia  carriers  (24.4%):  6 
cases were compound heterozygous 
for the 3 mutations (5 cases hetero-
zygous for the 3 mutations and 1 case 
heterozygous  for H63D/C282Y and 
homozygous for S65C mutation) and 
4 cases were H63D/S65C, while in the 
control group 2 individuals (5.0%) were 
H63D/S65C. In β-thalassaemia carri-
ers the genotype wild-type/wild-type 
(–/–) was the most frequent, account-
ing for 17 individuals (41.5%).

H63D, S65C and C282Y hetero-
zygote genotype frequencies among 
β-thalassaemia carriers were 23 (56.1%), 
9 (22.0%) and 6 (14.6%) cases respec-
tively while in controls these were 8 
(20.0%), 2 (5.0%) and 0 (0.0%) respec-
tively (Table 3).

The genotype frequency by sex is 
also represented in Table 3. The male to 
female sex ratio in cases of heterozygote 
C282Y mutation  was  6:0,  in H63D 
heterozygote cases was 7:16 and in het-
erozygote S65C was 6:3.

HFE mutations and iron 
metabolism
We found 8 patients with high transfer-
rin saturation (> 45%) (7 males and 1 
female). Of these, 6 were heterozygous 
for H63D, S65C and C282Y, 1 patient 
was heterozygous for H63D and S65C 
and 1 patient was homozygous for 
H63D.

We studied the relationship between 
HFE gene mutations and iron status 
in β-thalassaemia carriers and found 
significantly higher allelic frequencies of 
the H63D, S65C and C282Y mutations 
among β-thalassaemia carriers (30.5%, 
13.4% and 7.3% respectively) compared 
the controls (10.0%, 2.5% and 0.0% re-
spectively). H63D, S65C and C282Y 
heterozygote genotype frequencies 

among β-thalassaemia carriers were 
56.1%, 22.0% and 14.6%  respectively 
while  in  the controls  they were 20.0%, 
5.0% and 0.0% respectively. 

The results of HFE allele frequencies 
in our study are similar to Panigrahi et 
al. [18], who reported allelic frequencies 
of the H63D mutation of 22.5% among 
patients and 8.1% among controls. The 
frequency of  the C282Y mutation was 
0% among patients and controls  [18]. 
Our results also agreed with a screening 
study for haemochromatosis mutations 
in β-thalassaemia minor patients from 
the Islamic Republic of Iran, which in-
dicated significant differences in the fre-
quencies of C282Y and H63D mutants 
in relation to control individuals, where 
the H63D and C282Y allele  frequen-
cies were 12.9% and 1.6%  in patients 
compared with 8.7% and 0% in controls 
respectively [9]. The results of our study 
also agreed with Oliveira et al., who re-
ported allelic frequencies of the H63D, 
S65C  and C282Y mutations  among 
β-thalassaemia carriers of 13.7%, 0.6% 
and 2.4%  respectively  compared with 
9.5%, 0.9% and 0.3% respectively among 
controls; the heterozygote genotype 
frequencies among their patients and 
controls were not significantly different 
[7].

In the present study in Egypt, the 
genotype frequencies and allele fre-
quencies among the control group for 
H63D, S65C and C282Y are  in agree-
ment with other studies in Africa show-
ing an absence of the C282Y mutation 
in Algeria, Ethiopia and Senegal. The 
H63D mutation, though absent in Sen-
egalese, was  found  in about 9% of  the 
chromosomes genotyped among the 
central Ethiopians and Algerians [19]. 
Also, our genotype frequencies agreed 
with the results of a study done in Egypt 
by Settin et al. who reported H63D and 
C282Y genotype  frequencies as 21.2% 
and 0.0%  respectively  in  their  control 
subjects [20].

In our study, compound heterozy-
gosis was  found  in 10 β-thalassaemia 
carriers: 6 cases were H63D/S65C/

Table 1 Allele frequencies of H63D, S65C and C282Y mutations among total alleles 
of beta-thalassaemia carriers and controls without haemoglobinopathies 

Mutation β-thalassaemia carriers 
(n = 41)

Controls 
(n = 40)

P-value

Mutated alleles 
(n = 82)

Mutated alleles 
(n = 80)

No. % No. %

H63D 25 30.5 8 10.0 < 0.001

S65C 11 13.4 2 2.5 0.011

C282Y 6 7.3 0 0.0 0.014

Table 2 HFE genotype frequencies of H63D, S65C and C282Y mutations among 
beta-thalassaemia carriers and controls

Genotype β-thalassaemia 
carriers 
(n = 41)

Controls 
(n = 40)

H63D S65C C282Y No. % No. %

+/+ –/– –/– 1 2.4 0 0.0

+/– –/– –/– 13 31.7 6 15.0

+/– +/– –/– 4 9.8 2 5.0

+/– +/– +/– 5 12.2 0 0.0

+/– ++ +/– 1 2.4 0 0.0

–/– –/– –/– 17 41.5 32 80.0

 + = mutated; – = wild.
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C282Y and 4 cases were H63D/S65C, 
while  in  the control group 2  individu-
als were H63D/S65C. Compound 
heterozygosis  for C282Y and H63D 
seems to predispose to disease expres-
sion [21]. The clinical significance of the 
other forms of compound heterozygo-
sis, such as C282Y and S65C or H63D 
and S65C,  is  still  controversial  [7].  In 
the present study, the high incidence 
of  the C282Y mutation  observed  in 
β-thalassaemia carriers in relation to 
the control group leads to a concern 
about the levels of iron deposition in the 
organs of these patients. Both diseases 
(haemochromatosis and thalassaemia)
affect iron metabolism and the meaning 
of coinheritance of  the 2 mutations  is 
not well understood.

In the present study, high trans-
ferring saturation was observed in 8 
β-thalassaemia carriers (7 males and 
1 female), all of whom carried the 3 

Table 3 HFE genotype frequencies by sex among beta-thalassaemia carriers and controls

Genotype β-thalassaemia carriers Controls

Total
(n = 41)

Males
(n = 10)

Females
(n = 31)

Total
(n = 40)

Males
(n = 15)

Females
(n = 25)

No. No. No. No. No. No.

H63D

+/+ 1 0 1 0 0 0

+/– 23 7 16 8 4 4

–/– 17 3 14 32 11 21

S65C

+/+ 1 1 0 0 0 0

+/– 9 6 3 2 2 0

–/– 31 3 28 38 13 25

C282Y

+/+ 0 0 0 0 0 0

+/– 6 6 0 0 0 0

–/– 35 4 31 40 15 25

+ = mutated; – = wild.

mutations. They might be at risk of de-
veloping clinical haemochromatosis 
and strict follow-up would be required 
to detect early cases.

An interesting point was the male 
to female sex ratio; where all the het-
erozygote  cases  of C282Y mutation 
were males,  a male:female  ratio of 6:0, 
while in the H63D heterozygote cases, 
the male/female ratio was 7:16 and the  
heterozygote S65C male/female ra-
tio was 6:3. Male individuals carrying 
H63D and S65C mutations or one 
of  them  in  combination with C282Y 
would be more at risk of developing 
haemo chromatosis than females. In-
deed, due to menstruation and pregnan-
cy, females seem to be protected from  
developing  iron overload  [22], which 
can explain why male individuals carry-
ing the mutations have higher transfer-
rin saturation than females. Thus, the 
risk of developing haemochromatosis is 

associated with the HFE genotype and 
the subject’s sex. However, a larger scale 
population study is needed to confirm 
this finding as the sample size in this 
study was small.

Our results confirm the hypothesis 
that in some way the HFE gene muta-
tions could be implicated in increasing 
iron storage when interacting with other 
genetic determinants of β-thalassaemia 
[23].

Our study has shown that the HFE 
gene mutations are common among 
β-thalassaemia carriers in Egypt com-
pared with normal controls. This em-
phasizes the value of routine screening 
of the HFE mutations in β-thalassaemia 
carriers to avoid developing iron over-
load and to detect early cases. Mass 
screening for HFE gene mutations 
among thalassaemia patients is strongly 
recommended.
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Social consequences of infected haemophilia cases in 
the Islamic Republic of Iran
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ABSTRACT The unintentional contamination of haemophilia patients with HIV in the early 1980s raised serious 
questions about the safety of blood product supplies worldwide. The events initiated a cascade of consequences 
for both infected patients and the national health systems of many countries, including the Islamic Republic of 
Iran. Lawsuits have been filed in the courts mostly in developed countries, leading to the establishment of some 
kind of reimbursement programme for haemophilia patients who acquired viral infections. In the late 1990s 
the courts ordered the Iranian Ministry of Health, in addition to providing free care with the latest treatments, 
to pay compensation to the haemophilia patients. The adverse consequences of these events on the equitable 
distribution of resources in the Iranian health care system are discussed in this paper.
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العواقب االجتامعية حلاالت العدوى بني مرىض الناعور يف مجهورية إيران اإلسالمية
عبد املجيد جراغعيل، بيامن عشقي، حسن أبو القاسمي

اخلالصة: أثار تلوث الدم غري املقصود لدى مرىض الناعور بفريوس العوز املناعي البرشي يف بداية الثامنينات من القرن املنرصم، تساؤالت خطرية 
ْت هذه األحداث إىل سلسلة من العواقب لدى كلٍّ من املرىض املصابني بالعدوى،  حول سالمة اإلمدادات من منتجات الدم يف أنحاء العامل؛ إْذ أدَّ
ولدى النظم الصحية الوطنية يف العديد من البلدان، ومنها مجهورية إيران اإلسالمية. وقد ُرفعت الدعاوى أمام املحاكم يف البلدان املتقدمة مما أدى إىل 
إنشاء برنامج لتعويض املصابني بالناعور الذين أصيبوا بعدوى فريوس العوز املناعي البرشي. ويف هناية التسعينات، أصدرت املحاكم حكاًم يقيض 
عىل وزارة الصحة يف مجهورية إيران اإلسالمية بتقديم الرعاية املجانية بأحدث املعاجلات، وبدفع تعويضات ملرىض الناعور امُلْنَعدين باإليدز. وتناقش 

هذه الورقة العواقب الضائرة هلذه األحداث عىل التوزيع العادل للموارد يف نظام الرعاية الصحية يف مجهورية إيران اإلسالمية.

Conséquences sociales de la contamination des patients hémophiles en République islamique d’Iran

RÉSUMÉ La contamination non intentionnelle des patients hémophiles par le VIH au début des années 1980 
a soulevé de graves questions relatives à la sécurité des approvisionnements en produits sanguins dans le 
monde. Les événements ont déclenché des conséquences en chaîne, à la fois pour les patients infectés et pour 
le système de santé national de nombreux pays, notamment la République islamique d’Iran. Des procès ont 
été intentés principalement dans les pays développés, conduisant à l’établissement d’une sorte de programme 
d’indemnisation pour les patients hémophiles ayant contracté des infections virales. À la fin des années 1990, 
la justice a condamné le Ministère de la santé iranien à verser des indemnités aux patients hémophiles, en plus 
de la fourniture de soins gratuits incluant les traitements les plus récents. Les conséquences négatives de ces 
événements sur la distribution équitable des ressources du système de santé iranien sont détaillées dans le 
présent article.
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Introduction

Despite a long history of attempts to 
treat patients using human or animal 
blood products, modern transfusion 
medicine only started in the second half 
of the last century. With the increas-
ing use of these new interventions, it 
rapidly became clear that these thera-
peutic approaches also had side-effects 
such as the incompatibility of red blood 
cells and plasma between donor and 
recipient and the risk of transmission of 
bloodborne pathogens to the recipient.

Current strategies implemented by 
transfusion services in countries with 
up-to-date health care systems have 
significantly reduced the possibility 
of transfusion-transmitted infections. 
These include recruiting voluntary 
non-remunerated donors, donor ex-
clusion criteria, specific and sensitive 
screening tests, implementing good 
manufacturing practices in blood 
handling establishments and in some 
cases pathogen reduction procedures. 
While such measures have not been 
able to completely eliminate all risks of 
transfusion-transmitted infections from 
known and, more importantly, emerg-
ing pathogens the estimated risk for viral 
transmission especially in developed 
countries has been significantly reduced 
[1]. Unfortunately, due to lack of access 
in low-resource countries to most of the 
sensitive and specific screening tests, 
the safety of blood products in these 
countries is still a major concern. In 
some developing countries paid and/
or replacement donors are the main 
pool of donors and substantial numbers 
of donations in these countries remain 
unscreened for viral markers [2,3].

The possibility of transmission of 
pathogens via blood transfusion had 
been known since the catastrophic 
events  of  the  early  1980s,  when  it 
emerged that there had been accidental 
infection of haemophilia patients with 
human immunodeficiency virus (HIV). 
This experience began to raise ques-
tions about the safety of blood products 

worldwide and initiated a cascade of 
consequences for both infected patients 
and for national health systems in many 
countries. The Islamic Republic of Iran 
was no an exception.

Since the early 1980s all transfusion 
services in the country have been con-
centrated under a single organization, 
the Iranian Blood Transfusion Organi-
zation (IBTO), which is an integral part 
of the Iranian national health system. 
In order to meet the country’s blood 
demands  in 2008,  the  IBTO collected 
more than 1.8 million units of blood 
from 100% voluntary  and non-remu-
nerated donors. This indicates a blood 
donation index of 25 per 1000 popula-
tion. The IBTO has been successful in 
improving the national blood safety 
profile. Screening of blood donations 
for hepatitis B surface antigen (HBsAg) 
became mandatory in 1974. Screening 
of blood units for HIV and hepatitis C 
virus (HCV) started in 1989 and 1996 
respectively. Anti-HIV 1/2  antibody 
testing was changed to HIV antigen/
antibody combination  in 2005.  Imple-
mentation of a highly efficient donor 
selection programme, including donor 
interviews, establishment of a confi-
dential unit exclusion programme and 
laboratory screening of donated bloods 
by the IBTO, have led to seroprevalence 
rates of 0.41%, 0.12%, and 0.004%  for 
hepatitis B virus (HBV), HCV and HIV 
respectively in donated blood [4,5].

Although the tragedy of infection of 
Iranian haemophilia patients ignited ac-
tions which resulted in improvements 
to the national transfusion services, it 
has had grave social and economic con-
sequences for the Iranian health care 
sector, as discussed in this paper.

Historical background

Following reports of accidental HIV in-
fection of haemophilia patients in 1982 
and other evidence indicating the risk 
of spread of HBV and HCV infection 
through contaminated blood products, 

the blood transfusion services and in-
dustries manufacturing plasma-derived 
medicines underwent major changes 
worldwide.

Cases of haemophiliacs infected 
with HIV following administration of 
contaminated clotting factors led to a 
number of lawsuits being filed in the 
courts, mostly in developed countries, 
against both pharmaceutical companies 
producing such products and health 
officials. Such litigation in the 1990s led 
to the establishment of some kind of 
reimbursement programme in about 
20 countries  for haemophilia patients 
who acquired viral (mainly HIV) in-
fections from tainted blood products 
supplied in the 1980s. However, despite 
the attention paid to the consequences 
of HIV contamination in haemophilia 
patients, accidental HCV contamina-
tion of transfused patients has received 
relatively little attention. In most of these 
countries criminal judicial investigations 
against government and private industry 
officials were also held. The results of 
such lawsuits have been discussed previ-
ously [6,7]. Compensation has also been 
paid to the infected patients or surviving 
family members of deceased patients 
for accidental HIV infection in about 
28  countries  and  for HCV  infection 
in 10 countries  [8]. To be eligible  for 
financial compensation, litigants usually 
renounce their civil rights to any future 
action against government bodies [6].

In  the early 1980s  the  Islamic Re-
public of Iran imported most of the 
clotting factors used in the country from 
Institut Mérieux, a French pharmaceuti-
cal company which is now part of Sa-
nofi-Aventis. Similar products were also 
sold by the company to other countries 
in the region, including Iraq. It has been 
reported that Iraqi officials are now ne-
gotiating with the Mérieux and Immuno 
companies to settle a compensation for 
Iraqi haemophiliacs who contracted 
HIV from tainted products distributed 
by  the company  in  Iraq between 1982 
and 1986  [9].  In  the  Islamic Repub-
lic of  Iran  in  the early 1990s a  lawsuit 
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was filed by a group of haemophilia 
patients against some of the Iranian of-
ficials both in the IBTO and Ministry 
of Health (MOH), alleging negligence 
in the screening of blood and blood 
products. The court later convicted the 
MOH, requiring them to provide free 
treatment for patients and also to pay 
compensation. Although the former 
head of the IBTO and 3 others officials 
were also convicted by the court, they 
have never been indicted. The Islamic 
Republic of Iran may be the only devel-
oping country faced with such a verdict, 
and it has led to grave consequences 
for the national transfusion system and 
public health sector.

Financial consequences

The Islamic Republic of Iran is a devel-
oping country with limited resources 
available in its health sector. Total per 
capita expenditure on health in the 
country  is  about  $US  700  [10]  and 
this budget is supposed to provide 
health services for a population of over 
70 million with  a  high prevalence of 
communicable and noncommunicable 
diseases  including  “rare” diseases  that 
only affect a small proportion of the 
population. Treatment for rare diseases 
is very expensive and usually takes an 
unfair slice of the financial resources 
available in any health care sector. 
Therefore, in view of national economic 
constraints and the high rate of seri-
ous health problems such as infectious 
diseases and malnutrition that affect 
much of the population in developing 
countries, diseases such as haemophilia 
are not given priority [11].

Currently  there  are  about  7000 
haemophilia patients in the Islamic 
Republic of  Iran [12]. Despite  limited 
resources available in the health sector, 
Iranian haemophiliacs had access to 
commercial concentrated coagulation 
factors shortly after the introduction of 
these medicines. Due to governmental 
support, these medicines have always 

been free of charge. Since the Islamic 
Republic of Iran did not have a local 
plasma fractionation facility, except for a 
very short period in the early 1990s, the 
country has to rely on imported clotting 
factors. Therefore the Iranian national 
health care system has to spend a con-
siderable portion of its limited resources 
to finance these medicines. Average per 
capita consumption of factor VIII clot-
ting factor is rising in the country and is 
now about 1.8 IU [5].

Accidental viral contamination 
among haemophilia patients around 
the world has attracted considerable 
attention to the issue of safety of blood 
and blood products. Published reports 
confirm that up to 60% of haemophilia 
patients in the developed world con-
tracted HIV through administration 
of  contaminated blood products  [6]. 
However, despite drastic responses to 
the spread of HIV infection among hae-
mophiliacs and a very high incidence 
of HCV infection among people with 
haemophilia, which is reported to be up 
to 90% [7], national responses to HCV 
contamination of blood supply were 
fairly mute. In contrast to the exam-
ple of HIV, no public health official or 
manager of blood fractionation facilities 
in the world has been found guilty of 
criminal charges for HCV contamina-
tion of  the blood supply  in  the 1980s. 
The factors that influenced the different 
responses of policy-makers to these twin 
epidemics have been discussed previ-
ously [7]. It  is argued that the financial 
consequences for health care are serious 
if compensation is paid whenever a pa-
tient has been treated properly but may 
later  suffer  from side-effects  [13]. This 
perhaps has been one the rationales for 
not convicting officials for decisions 
related to HCV contamination of the 
blood supply.

Although there are no published 
data about the national prevalence of vi-
ral markers in multi-transfused patients, 
including haemophilia and thalassae-
mia patients, in the Islamic Republic 
of Iran, the reported data indicates a 

lower prevalence of these markers in 
Iranian patients compared with other 
countries. The prevalence of HIV in 
Iranian haemophiliacs is reported to 
be  0.76%–2.3%  [14,15].  According 
to a World Federation of Hemophilia 
report, while 3.6% of  Iranian haemo-
philiacs contracted HIV, the prevalence 
of HCV among these patients is about 
41% [8]. Despite  the  relatively  low  in-
cidence of HIV and HCV infection in 
Iranian haemophilia patients compared 
with those living in developed countries, 
since  the  1990s  about  3000 haemo-
philia patients (42%) have filed lawsuits 
against the Iranian national health care 
system claiming compensation for HIV 
and HCV infection.

According to the published data 
the average amount of compensation 
awarded to infected patients in coun-
tries with developed economies ranges 
from US$ 37 000  to US$ 400 000  for 
HIV-infected haemophiliacs and from 
US$ 36 000  to US$ 50 000  for HCV-
infected haemophiliacs [7]. Compensa-
tion paid to patients is usually funded 
through a joint fund established by the 
government and pharmaceutical com-
panies involved in manufacturing the 
blood products. On average the value 
of compensation paid to each patient 
in developed economies  is  about 1–2 
and 2–14 times the gross national prod-
uct (GDP) per capita for HCV and 
HIV respectively. However, this figure 
was more  than 10  times GDP  in  the 
Islamic Republic of Iran. Comparison 
between the ratio of compensation and’ 
per capita GDP for the Islamic Republic 
of Iran and some developed countries is 
illustrated in Figure 1 [6,16]. Up to now 
the courts have ordered the Iranian na-
tional health care sector to provide full 
treatment free of charge for haemophilia 
patients with HIV or HCV and also 
to pay compensation equal to US$ 31 
million  to about 1120 patients. About 
2000 plaintiffs are still waiting to receive 
court orders for possible compensation. 
Although confirmation of the source of 
contamination in Iranian patients has 
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never been the concern of the courts, 
recent publication on the genotype of 
HIV of Iranian haemophilia patients 
has raised questions about the source of 
contamination in these patients and its 
correlation to blood products produced 
in the country. The results of studies 
conducted by the Pasteur Institute of 
the Islamic Republic of Iran indicated 
that Iranian hemophilia patients are 
affected by HIV type B, whereas the 
HIV patients in the general population 
of the country are affected by type A 
virus. Therefore, it may be concluded 
the HIV affected hemophiliacs in the 
Islamic Republic of Iran were infected 
by imported clotting factors [17].

Unfortunately the Iranian MOH 
has used the national health care budget 
to pay compensation to the patients. 
According to the court order, the MOH 
has to use the most recently available 
medicines for treatment of haemophilia 
patients with HIV and/or HCV, re-
gardless of their cost–effectiveness. For 
example, despite the proven efficacy of 
conventional interferon to treat HCV 
infection, the Iranian MOH is cur-
rently using a very expensive pegylated 

interferon preparation, at no cost to the 
patients. It is expected that implement-
ing costly but not highly cost–effective 
procedures or policies in countries with 
limited resources may result in con-
straints in other areas of health care 
and loss of previously realized benefits 
to a greater number of the population. 
This might ultimately compromise the 
golden  role  of  “bringing  the  greatest 
good to the greatest number”, at least in 
the field of haemophilia.

The court verdict against the Iranian 
MOH and IBTO has also compromised 
people’s trust in the national transfusion 
services. Blood transfusion, as one of the 
most effective medical interventions, is 
a unique technology that blends science 
with altruism. Though the collection, 
processing and use of blood are tech-
nical, its availability depends entirely 
on the extraordinary generosity of the 
blood donor who donates the gift of 
life. Safe transfusion not only requires 
the application of science and technol-
ogy to blood processing and testing 
but also social mobilization to promote 
voluntary blood donation  [3]. There-
fore any inappropriate reactions to such 

activities will reduce volunteers’ trust 
in the national transfusion organiza-
tions and the provision of the necessary 
services to countless patients in need of 
blood and blood components.

Comment

Viral contamination of Iranian haemo-
philia patients through administration of 
tainted blood products in the 1990s had 
grave consequences both for the patients 
and the Iranian national health care  
system. On the national health care sec-
tor side, the MOH has to pay compensa-
tion from the national health budget. 
Obviously this has reduced the per capita 
share of the budget for all patient groups, 
including haemophiliacs. Shortage of 
available resources for investment into 
some important treatment interventions, 
such as immune tolerance induction, 
secondary and target joint prophylaxis 
and orthopaedic reconstruction surgery, 
could compromise patients’ quality of 
life.

Shifting the national health care 
budget toward a specific patient group 
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may also compromise national health 
equity and ultimately skew the equity 
distribution curve. Provision of the most 
expensive medicines and therapies for 
haemophiliacs in the Islamic Republic 
of Iran both for treatment of their blood 
disorder and for viral contamination 
has increased the share of the national 
health care budget of these patients to 
more than 23-fold that of other patients. 
This might contradict the moral point of 
view that no community member can 
claim that his/her interests be advanced 
to a greater degree than those of any 
other community member. It is argued 
that investing substantial amounts of 
resources for rare conditions does not 
optimize the benefit to society [18].

In countries with limited resources 
available to the health care sector, a 
strategy of lower cost treatment and a 
holistic approach to patient care with 
cost–effective utilization of  limited  re-
sources provides a viable standard of 
care, especially in the expensive field 
of haemophilia treatment. The Iranian 
MOH now spends its limited resources 
on  less cost–effective  interventions  for 

haemophiliacs in order to avoid further 
confrontation with the courts. The court 
order against the MOH in the mid-
1990s  led  to  the  closure  of  the  only 
national plasma fractionation facility 
present in the country, which now relies 
on importation of the expensive coagu-
lating factors to meet patients’ needs. 
This has obviously put new constraints 
on the limited resources available in the 
Iranian national health care sector.

Currently the Iranian MOH has to 
support treatment of all AIDS patients 
regardless of the cause of the infection. 
These patients receive all care, including 
anti-retroviral treatment, free of charge. 
Therefore the system is also committed 
to treatment of HIV-infected haemo-
philia patients. Unfortunately today hae-
mophilia in the Islamic Republic of Iran is 
flagged as a problematic and challenging 
area which most of the time will termi-
nate in a lawsuit. Therefore, few physi-
cians even dare to provide care for these 
patients. It seems that some of the patient 
groups in the country, instead of focusing 
on interventions to improve the quality 
of life of haemophilia patients, mainly 

concentrate on filing lawsuits against 
national health officials. This has caused 
a lifelong fear of transfusion-transmitted 
infections regardless of the real risk in 
comparison with other problems and 
complications of caring for haemophilia 
patients. That is why currently more that 
45% of haemophiliacs in the country are 
in the courts as plaintiffs. Unfortunately 
this has caused a stand-off between the 
haemophiliacs and the national health 
care system, which is supposed to be the 
main caregiver to these patients. There 
is no doubt that patients, and their qual-
ity of life, will be the main losers of such 
struggle.

Recent published reports indicate 
that legal interventions and verdicts 
have not contributed to patients’ qual-
ity of life, and in fact the quality of life 
of Iranian haemophiliacs has been 
compromised  [19–21]. Meanwhile, 
interventions such as immune toler-
ance induction, secondary and target 
joint prophylaxis and orthopaedic re-
construction surgery have been totally 
ignored by both patient groups and the 
national health system.
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