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رسالة من املحرر

Letter from the Editor

Although neglected tropical diseases are a diverse group of conditions, they share a common feature: they are diseases of poverty. 
Lymphatic filariasis is one of the neglected tropical diseases and affects around 120 million people globally, about 40 million of whom 
suffer from the stigmatizing and disabling clinical manifestations of the disease. 

In 2000,  the World Health Organization (WHO)  launched  the Global Programme  to Eliminate Lymphatic Filariasis  (GPELF), 
with the goal of eliminating the disease by the year 2020. In 2007, WHO published the Global plan to combat neglected tropical diseases 
2008–2015 which promoted an integrated approach to the control of neglected tropical diseases, particularly as some of these are 
spread by the same vectors and can be treated with the same medicines. GPELF is part of this comprehensive programme of efforts 
whereby preventive chemotherapy, vector control and morbidity management are integrated and delivered as multi-intervention 
packages. Not only can such integrated and coordinated activities result in considerable reduction in costs, they will bring greater 
benefit to the affected populations.

Lymphatic filariasis  is endemic in 3 countries  in WHO’s Eastern Mediterranean Region (Egypt, Sudan and Yemen). Both Egypt 
and Yemen have completed 5 or more rounds of mass drug administration (MDA) with 100% geographical coverage and in Sudan 
mapping is in progress. The current issue includes a paper on the use of polystyrene beads to control the mosquito population as a 
supplement to MDA activities to eliminate lymphatic filariasis in Socotra Island, Yemen.

Hepatitis is a very different but important communicable disease, both globally and in the Region. One in 12 people worldwide is 
living with either chronic hepatitis B or C, an alarming statistic. July 28, 2011 is the first official WHO World Hepatitis Day held in 
conjunction with the World Hepatitis Alliance. The event aims to increases awareness and understanding of viral hepatitis caused by 
the 5 main viruses A, B, C, D and E, which can result in acute and chronic infection, some with very serious sequelae.

مع أن أمراض املناطق املدارية املهملة متثِّل جمموعة متنوعة من األدواء، فهي تشرتك يف سمة عامة، وهي أهنا أمراض ترتبط بالفقر. وداء الفيالرّيات اللمفّية 
ذلك املرض املهمل من أمراض املناطق املدارية، يصيب عىل الصعيد العاملي حوايل 120 مليون شخص، يعاين 40 مليون منهم من مظاهر رسيرية للمرض 

تسبب هلم الوصمة والعجز.

اللمفية، الذي هيدف إىل القضاء عىل هذا املرض بحلول عام  الفيالرّيات  العاملي للقضاء عىل داء  الربنامج  العاملية  ويف عام ألفني، أطلقت منظمة الصحة 
2020. ويف عام 2007، أصدرت منظمة الصحة العاملية اخلطة العاملية ملكافحة األمراض املدارية املهملة 2008-2015، وهي خطة ُتنادي بأسلوب متكامل 

داء  عىل  للقضاء  العاملي  والربنامج  األدوية.  بنفس  معاجلته  ويمكن  النواقل  نفس  عرب  ينترش  بعضها  أن  والسّيام  املهملة،  املدارية  املناطق  أمراض  ملكافحة 
الفيالرّيات اللمفية جزٌء من اجلهود املبذولة يف هذا الربنامج الشامل، حيث ُتْدَمج املعاجلة الوقائية الكيميائية، ومكافحة النواقل، والتدبري العالجي للمرض 
لتقديمها عىل هيئة مضمومة من التدخالت املتعددة. ولن يقترص مآل هذه األنشطة املتكاملة واملنسقة عىل اخلفض اهلائل للتكاليف، بل سيؤدي إىل منافع 

أعظم للسكان املترضرين.

وداء الفيالريات اللمفية متوطن يف ثالثة بلدان يف إقليم منظمة الصحة العاملية لرشق املتوسط )هي مرص، والسودان، واليمن(. وقد أكملت كل من مرص 
ل جاريًا يف السودان. ويضم  واليمن مخس جوالت عىل األقل من التناول اجلموعي للدواء، بنسبة تغطية جغرافية بلغت 100%، ومازال حتديد مواقع التدخُّ
العدد احلايل من املجلة بحثًا عن استخدام خرزات البوليستريين يف مكافحة جمموعات البعوض استكاماًل ألنشطة التناول اجلموعي للدواء من أجل القضاء 

عىل داء الفيالرّيات اللمفية يف جزيرة ُسُقْطَرى يف اليمن.

أما االلتهاب الكبدي فهو خمتلف كل االختالف، ولو أنه مرض سار بالغ األمهية عىل الصعيدين العاملي واإلقليمي. إْذ يصاب، عىل مستوى العامل، شخص 
من بني كل 12 شخصًا سواء بااللتهاب الكبدي الفريويس املزمن »يب« أو »يس«. وهذا إحصاء ينذر باخلطر. وُيَعدُّ يوم 28 متوز/يوليو لعام 2011 هو أول 
احتفاٍء رسمي ملنظمة الصحة العاملية باليوم العاملي لاللتهاب الكبدي، بالتعاون مع التحالف العاملي لاللتهاب الكبدي. وهيدف هذا الـَحَدث إىل االرتقاء 
بمستوى الوعي واإلملام بااللتهاب الكبدي الفريويس الذي ينجم عن مخسة فريوسات رئيسية هي »آ« و«يب« و«يس« و«دي« و«ئي«. ومن املمكن أن تؤدي 

هذه الفريوسات إىل رضوب من العدوى احلادة واملزمنة، وقد يفيض بعضها إىل عقابيل وخيمة.
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Impact of polystyrene beads as a mosquito control 
measure to supplement lymphatic filariasis 
elimination activities in Socotra Island, Yemen
A.S. Al-Kubati,1 Y. Al Qubati,2 W. Ismail,3 S.J. Laney,3 M. El-Setouhy,4 A.M Gad 5 and R.M.R. Ramzy 6

ABSTRACT Lymphatic filariasis (LF) is targeted for worldwide elimination. In Yemen, all mainland implementation units 
met the WHO criteria for stopping mass drug administration (MDA) after 5 rounds. However, in Socotra Island these 
criteria were not met. Our study evaluated the efficacy of applying expanded polystyrene beads (EPBs) on the Culex 
population and the effect on LF transmission. Human and mosquito surveys were conducted in 40 randomly selected 
households in Hadibo (capital of Socotra) before and after application of EPBs. The EPBs intervention resulted in a 
reduction in mosquito density of 80% and a 64.3% reduction in microfilaria prevalence. The majority of interviewed 
households (98%) thought EPBs considerably reduced the mosquito population. After the intervention all collected 
pools tested negative. Application of EPBs is an effective supplement to MDA for achieving the goal of LF elimination.

1Programme for Elimination of Lymphatic Filariasis, Ministry of Public Health, Taiz, Yemen (Correspondence to A.S. Al-Kubati: a-samidku@hotmail.com).
2Department of Dermatology, Faculty of Medicine, Taiz University, Taiz, Yemen. 3Department of Biological Sciences, Smith College, Northampton, 
Massachusetts, United States of America. 4Department of Community Medicine; 5Department of Entomology, Faculty of Medicine, Ain Shams 
University, Cairo, Egypt. 6National Nutrition Institute, Cairo, Egypt.

Received: 20/10/09; accepted: 19/01/10

تأثري َخَرزات البوليستريين بوصفها أحد تدابري مكافحة الَبعوض الالزمة الستكامل أنشطة التخلص من داء الفيالريات يف جزر 
ُسُقْطَرى، اليمن

عبد الصمد القباطي، ياسني القباطي، وئام إسامعيل، ساندرا الين، ماجد السطوحي، عادل جاد، رضا رمزي

اخلالصـة: من املعلوم أن التخلص من داء الفيالريات اللمفية قد تم اعتباره هدفًا رئيسيًا يف العامل قاطبة. أما يف اليمن فقد أصبحت مجيع الوحدات 
التنفيذية بالرب الرئييس، تفي بمعايري منظمة الصحة العاملية اخلاصة بوقف املعاجلة الدوائية اجُلُموعية بعد مخس جوالت، ولكن هذه املعايري مل تتحقق 
َبْعُد يف جزيرة ُسُقْطَرى. وقد قام الباحثون بتقييم نجاعة تطبيق َخَرزات البوليستريين املديدة عىل مجوع الَبَواعض، وأثر ذلك عىل انتقال الفيالريات 
اللمفية. وتم إجراء مسوحات للبرش والَبعوض يف أربعني أرسة تم انتقاؤها عشوائيًا يف هديبو )عاصمة ُسُقْطَرى( قبل استخدام َخَرزات البوليستريين 
بنحو  املكروفيالريات  انتشار  80%، وختفيض معدل  بنحو  البعوض  كثافة  تقليص  املديدة عن  البوليستريين  َخَرزات  املمتدة وبعدها. وقد أسفرت 
64.3%. وترى غالبية اأُلرَس التي ُأجرَي اللقاء معها )98%( أن َخَرزات البوليستريين املديدة ُتدي يف تقليص مجوع البعوض. ويستنتج الباحثون أن 

استعامل َخَرزات البوليستريين املديدة يعترب مكماًل فّعااًل للمعاجلة الدوائية اجُلُموعية إلحراز مرمى استئصال الفيالريات اللمفية.

Impact des billes de polystyrène en tant que mesure de lutte contre les moustiques en complément des 
activités d’élimination de la filariose lymphatique sur l’île de Socotra (Yémen)

RÉSUMÉ L’objectif pour la filariose lymphatique est une élimination à l’échelle mondiale. Au Yémen, toutes les unités 
chargées de la mise en œuvre sur la partie continentale du pays ont rempli les critères de l’Organisation mondiale de 
la Santé permettant d’interrompre la distribution massive de médicaments après cinq campagnes. Toutefois, dans l’île 
de Socotra, ces critères n’ont pas été remplis. Notre étude a évalué l’efficacité de l’utilisation de billes de polystyrène 
expansé sur la population de moustiques Culex et son effet sur la transmission de la filariose lymphatique. Des enquêtes 
étudiant les moustiques et interrogeant les habitants ont été menées dans 40 ménages sélectionnés aléatoirement à 
Hadibo, la capitale de Socotra, avant, puis après l’utilisation de billes de polystyrène expansé. L’intervention utilisant 
des billes de polystyrène expansé a entraîné une réduction de la densité des moustiques de 80 % et une baisse de 
la prévalence des microfilaires de 64,3 %. La majorité des ménages interrogés (98 %) pensaient que les billes de 
polystyrène expansé avaient considérablement réduit la population de moustiques. Après l’intervention, tous les 
points d’eau analysés étaient négatifs. L’utilisation de billes de polystyrène expansé représente un complément 
efficace à la distribution massive de médicaments pour atteindre l’objectif d’élimination de la filariose lymphatique.
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Introduction

Lymphatic filariasis (LF), a vector-born 
disease caused mainly by the parasite 
Wuchereria bancrofti, is a major health 
problem  that  affects more  than  120 
million people in 83 tropical and sub-
tropical  countries  [1–3]. The Global 
Programme to Eliminate Lymphatic 
Filariasis was launched in the year 
2000 based on  the principles of  inter-
ruption of transmission, and alleviation 
and prevention of disability due to 
lymphatic filariasis  [2]. Currently,  the 
Global Programme depends largely on 
repeated annual cycles of mass drug 
administration (MDA) of albendazole 
and either diethylcarbamazin or iver-
mectin to interrupt the transmission of 
W. bancrofti [4].

In most LF endemic countries, W. 
bancrofti is transmitted by Culex mosqui-
toes, which typically breed in stagnant 
and organically polluted water [5]. It ap-
pears unlikely that MDA solely would 
be sufficient  for  sustained  interruption 
of transmission in highly endemic areas 
of Culex transmission of LF, due to their 
high vectorial efficiency [6]. Therefore, 
application of expanded polystyrene 
beads (EPBs) to pit latrines and soak-
age pits has been recommended for 
prolonged suppression of vector po-
tential  [7]. The floating  layers of EPBs 
have been shown to prevent breeding of 
Culex mosquitoes because they create a 
physical barrier to egg-laying adults and 
suffocate larvae and pupae [8]. A study 
in Zanzibar has showed that the Culex 
mosquito population decreased by 
about 98% after applying EPBs to all the 
wet pit latrines, without any change in a 
nearby untreated community [7]. One 
round of MDA with diethylcarbamazin 
resulted in decreasing the proportion of 
mosquitoes with third-stage larvae (L3) 
resulting in an overall 99.7% decrease in 
the number of infective bites per year in 
the treated area [7].

In Socotra Island, Yemen, LF is en-
demic and more prevalent in Hadibo, 
the capital of the island, which is a 

semi-urban area. Culex quinquefasciatus, 
the main vector transmitting LF in the 
Hadibo area, breeds exclusively in out-
door cesspits that are not well covered 
[Al-Kubati and Gad, unpublished data, 
2005]. In 2000, the baseline antigen rate 
reached 40%  in  the Hadibo  area  [9]. 
Five rounds of MDA (ivermectin plus 
albendazole with > 80% average drug 
coverage rates of the total population) 
were completed in 2006 [10]. Monitor-
ing microfilaria (Mf) post MDA showed 
slow progressive  reduction (36.2%)  in 
Mf prevalence  from 5.8%  in 2003  to 
3.7% in 2006. Such finding indicate the 
need for further MDA rounds to reach 
the target of LF elimination (Mf < 1%).

Consequently, we aimed to evaluate 
the  efficacy of  applying EPBs on  the 
Culex population and the impact on LF 
transmission. In particular, we measured 
mosquito density and used molecular 
xenomonitoring  [11]  to  assess Culex 
infection rates before and after applying 
EPBs in the Hadibo area.

Methods

Study area
The study was conducted in the Hadibo 
area, at the northern coast of Socotra 
Island,  starting  November  2007. 
The island (with a population of ap-
proximately 48 000  according  to  the 
2005census) [12] has an area of 3625 
km2, is located in the Indian Ocean (12° 
26′ N & 54° 42′ E) at the mouth of the 
Gulf of Aden. The climate is tropical 
(temperature variation between 22  °C 
and 31 °C in the coastal area, and rela-
tive humidity of 50%–75%) with rainfall 
of  about 170 mm/year during winter 
(October–February). During  June–
September, monsoonal winds make the 
island inaccessible except by plane.

Hadibo is inhabited by about 17 168 
people  (2005census)  and  there  is no 
government environmental sanitation. 
Each house has its individual latrine 
pits, which in the majority of cases are 
inadequately covered or not well closed. 

The density of Culex mosquitoes is high 
and they breed mainly in these cesspits 
and wet pit latrines.

Study sample
Human and mosquito surveys were con-
ducted in 40 houses who complained of 
high mosquito density, selected from 
127 houses with  inadequately covered 
cesspits (based on a list of houses at the 
Roll Back Malaria Programme on the 
island), before and after application of 
EPBs. Houses with well-closed cesspits 
and dry pits (300) were excluded from 
the study.

Data collection
The following procedures were car-
ried  out:  household members  in  40 
household selected were tested for Mf; 
a questionnaire for the density of indoor 
mosquitoes was filled for all 127 house-
holds with inadequately covered cess-
pits (breeding sites); and mosquitoes 
were collected before the use of EPBs. 
Mosquito collection and questionnaire 
surveys were repeated 2 week after  the 
use of EPBs to allow for the mosquito 
development cycle. For comparison, 
the Mf survey was repeated 1 year later 
in the annual Mf monitoring.

Mf surveys
A total of 421  thick blood smears (60 
μL) were collected about 1 month be-
fore the 6th round of MDA and before 
the use of EPBs. Thick blood smears (n 
= 530) were collected 12 months  later 
and after application of EPBs. Smears 
were collected at night (between 21:00 
and 02:00),  air dried, Giemsa-stained 
and examined microscopically. For 
quality control, smear slides were exam-
ined twice and Mf counted. Results are 
expressed as the percentage of individu-
als with Mf and as Mf density.

Mosquito collection and EPBs inter-
vention
To measure the vector density, adult 
mosquitoes were collected from the 
40  selected houses. Two  trained  staff 
members, from the malaria control 
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programme in Socotra, carried out 
the spray capture of mosquitoes (total 
catch) using the spray sheet collection 
method  [13].  Indoor-resting mosqui-
toes were collected from 1 bedroom 
per house on 1 × 2 m white cotton sheet 
after  knock-down by  insecticide. The 
collection was done in the early morn-
ing (around sunrise) during November 
2007. Mosquitoes collected  from each 
room/house were counted, pooled and 
stored in small boxes.

EPBs  (2  mm)  were  applied  to 
all  127  recorded mosquito-breeding 
places (cesspits of all houses with in-
adequate  covering)  to  form  a  2-cm 
thick layer, which required 10 L/m2 of 
water surface. Mosquito collection was 
repeated  in  the  same bedrooms after 
2 weeks of  the EPBs  intervention and 
compared with the pre-intervention 
data.

Household questionnaire
A pretested questionnaire was used 
to determine whether the household 
members of the targeted houses would 
notice a difference in the density of 
adult mosquito populations before and 
after  the EPBs  intervention. Heads of 
all 127 households were interviewed 1 
night before each mosquito collection. 
The questionnaire included questions 
about  their observation of: mosquito 
density before the use of EPBs, type 
of mosquitoes (if known), places of 
high density, breeding sites and their 
observation  after  the  EPB  applica-
tion in terms of decrease in mosquito 
density, level of decrease, period of 
decrease post-EPBs use, reduction in 
of nuisance level, resurgence and the 
householder’s  evaluation of  the ben-
efits of EPBs use.

Detection of Wuchereria 
bancrofti DNA
Genomic DNA was isolated from a 
total of 40 mosquito pools, 20 randomly 
selected before and after EPBs applica-
tion  from  the original  40 houses,  ac-
cording to the method of Ramzy et al. 

[14]. W. bancrofti DNA was detected 
in the isolated DNA using the ligase 
detection reaction real-time polymerase 
chain reaction (PCR), which targets 
the LDR DNA sequence, according 
the method of Rao et. al.,  2006  [15]. 
Briefly,  the LDR real-time system uses 
two  primers  (LDR1:  ATTTTGAT-
CATCTGGGAACGTTAATA  & 
LDR2: CGACTGTCTAATCCAT-
TCAGAGTGA) and TaqMan probe 
(ATCTGCCCATAGAAATAAC-
TACGGTGGATCTCTG) designed 
by Primer Express  software  (Applied 
Biosystems, Foster City, CA). The 
primers were used unlabelled, but the 
probe was labelled with the reporter 
dye FAM (6-carboxyfluorescein) at the 
5’ end and the quencher dye TAMRA 
(6-carboxytetramethylrhodamine) at 
the 3’ end. The real-time PCR reaction 
was performed with 12.5 µL of TaqMan 
master mix (Applied Biosystems) along 
with 450 nmol/L of  each primer  and 
125 nmol/L probe  in  a  final  volume 
of  25  µL. Two microliters  of  gDNA 
isolated from mosquito pools were 
mixed with the PCR master mix in 96-
well MicroAmp optical plates (Applied 
Biosystems). Thermal cycling and data 
analysis were done with an ABI Prism 
7000  instrument using SDS  software 
(Applied Biosystems). Water was used 
as a negative control and DNA from W. 
bancrofti Mf served as a positive control 
sample in all real-time PCR runs. All 
real-time PCR reactions were carried 
out in duplicate, and cycle threshold 
values for each sample were determined 
according to the manufacturer’s instruc-
tions.

Statistical analysis
The PoolScreen2 software  [16],  avail-
able upon request from the Depart-
ment of Biostatistics and Division of 
Geographic Medicine, University of 
Alabama at Birmingham, United States 
of America, was used to estimate the 
maximum likelihood of W. bancrofti 
infection in collected mosquitoes at the 
95% confidence level.

Reduction levels (RL) for Mf preva-
lence and Mf load were calculated as 
below (T = treatment).

RL = pre-T value – post-T value × 100

                          pre-T value

Data were analysed with SPSS for 
Windows, version 11.0.1). The Mann–
Whitney 2-tailed rank sum test was used 
for comparisons of means  limited  to 2 
groups.

Results

Pre-intervention mosquito 
density
Culex quinquefasciatus was present in all 
houses investigated. The total number 
of  mosquitoes  collected  was  4 268 
adults with a mean of 107 mosquitoes 
per room per night; the number of 
pre-intervention mosquitoes collected 
ranged from 22 to 420 mosquitoes per 
room per night.

Impact of EPBs on adult Culex 
quinquefasciatus population
The total number of mosquitoes 
collected from all rooms decreased 
to 837 adults  (19.6%  relative  to pre-
intervention) with  a mean of 21 per 
room per night; the number ranged 
from 3 to 68 mosquitoes per room per 
night. The EPBs intervention resulted 
in an overall reduction in mosquito 
density of 80% (P = 0.02 ). Through 
follow-up and observation, the reduc-
tion appeared to last for more than 
3 months after  the application of  the 
EPBs.

Questionnaire data
All 127 households were  interviewed 
both before and after  the  intervention. 
The questionnaire data indicated that 
97% of the household members noted a 
decrease in the density of the mosquito 
population; 96% thought  the  interven-
tion  resulted  in  a  50%  reduction  in 
mosquito density. Of the interviewed 
household members, 98% considered 
that the use of polystyrene beads was 
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a good intervention for reducing mos-
quito populations (Table 1).

Impact of vector control on 
filariasis transmission
Mosquito infection
Mosquitoes collected before the EPBs 
intervention were sorted (n  = 4268), 
and males and mosquito species other 
than Culex quinquefasciatus were dis-
carded (n = 176 mosquitoes). A total 
of 450 randomly selected, mosquitoes 
were tested in 20 pools (a pool/house) 
by  the  LDR  real-time  PCR.  Fifteen 
(15) of  the  tested pools contained 25 
mosquitoes and the other 5 pools con-
tained different numbers (15, 15, 16, 
10  and 19 mosquitoes). Three pools 
had positive PCR results (Table 2). The 
minimum mosquito infection rate (pro-
viding that a positive pool contained 
one infected mosquito) was calculated 
as  0.66%. The  Poolscreen  algorithm 
estimated the maximum likelihood of 
mosquito infection rate as 0.73% (95% 
CI: 0.14%–2.10%).

Following application of the EPBs, 
after discarding males  and mosquito 
species other than Culex quinquefasciatus 

from the mosquitoes collected from the 
20 houses,  a  total of 281 mosquitoes 
were tested by the LDR real-time PCR 
in 20 pools (1–25 mosquitoes/pool). 
All pools were negative. The Poolscreen 
algorithm estimated the maximum like-
lihood of mosquito infection rate as 
0.00% (95% CI: 0.00%–0.68%).

Human infection
Mf  prevalence  decreased  from  1.4% 
before  the EPBs  intervention  to 0.5% 
12 months after  the EPBs application 
(64.3% reduction). In the same manner, 
the Mf density decreased  from 53 mf/
mL to 28 mf/mL (47.12% reduction).

Discussion

The current strategy for LF elimination, 
based on interruption of transmission, 
depends mainly on drug distribution. 
However,  a WHO consultation  [17] 
encouraged integrated vector control 
measures, especially in areas where 
dramatic reduction in the prevalence 
of infection following multiple MDA 
rounds is not observed. In the present 

study, we supplemented MDA with 
application of EPBs as a measure for 
mosquito control.

In our study application of EPBs 
resulted in a large decrease of Culex 
mosquitoes  (19.6%  relative  to  pre-
intervention). The decrease in the mos-
quito population was maintained over 
3 months, which would lower human 
exposure to filariasis transmission. Of 
great interest is our observation that Mf 
prevalence among household members 
decreased by 64.3% consequent to sup-
plementing MDA with the application 
of EPBs. In previous years, Mf preva-
lence had decreased by 38.3 % (from 
6% to 3.7%) and 35.1% (from 3.7% to 
2.4%) following yearly MDA in Socotra. 
Thus, the use of EPBs as a vector con-
trol measure had a synergetic effect on 
reducing LF transmission leading to 
timely disease elimination.

Despite the progress made to-
wards LF elimination in Socotra, 
several factors work against achieving 
LF elimination using only 5 MDA 
rounds, including the relatively high 
infection  rates  [40% antigenaemia by 

Table 2 Impact of expanded polystyrene beads (EPBs) on mosquito infection as determined by the LDR real-time PCR

Period No. of 
mosquitoes

No. of 
mosquito pools 

examineda

No. of positive 
mosquito pools

Minimum MI rate 
(%)b

Maximum 
likelihood of MI 

(95% CI) (%)

Pre-EPBs application 450 20 3 0.66 0.73 (0.14–2.10)

Post-EPBs application 281 20 0 0.00 0.00 (0.00–0.68)
aPre-EPBs mosquito pools contained 10–25 mosquitoes/pool, and post-EPBs mosquito pools contained 1–25 mosquitoes/pool. 
bMinimum MI rate providing that a positive pool contains at least 1 positive mosquito. 
PCR = polymerase chain reaction; MI = mosquito infection; Cl = confidence interval.

Table 1 Opinion of 127 households interviewed to evaluate impact of expanded polystyrene beads (EPBs) on mosquito 
density and nuisance

Opinion High mosquito 
density before 

EPBs

Density 
reduction 
after EPBs

Estimated % 
of mosquito 

reduction

Time of noted 
reduction after EPBs 

application

Nuisance 
reduction

Evaluation of 
polystyrene use

Agree No. (%) 127 (100) 123 (96.8) 50%: 122 (96) 2 days: 2 (1.6) 123 (96.8) Good: 124 (97.6)

25%: 1 (0.8) 1 week: 114 (89.8)

2 weeks: 9 (7.1)

Disagree No. (%) 0 2 (1.6) 0 0 2 (1.6) 0

No comment 
 No. (%) 0 2 (1.6) 4 (3.2) 2 (1.6) 2 (1.6) 3 (2.4)
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the immunochromatographic (ICT) 
filariasis  test] prior  to  starting MDA. 
Therefore, the findings of our study sug-
gest that while the national programme 
focus will be primarily on achieving high 
rates of MDA coverage, integration of 
other vector control measures will be 
necessary. However, wide application 
of EPBs as an effective vector control 
measure faces some challenges. For 
example, finding all the wet cesspits in-
fested with Culex quinquefasciatus is not 
easy. Furthermore, periodic emptying 
of cesspits and the presence of strong 
seasonal wind may remove the polysty-
rene beads and would likely reduce the 
effectiveness of a single EPBs treatment. 

Nevertheless, our finding  that 98% of 
the participants interviewed appreciated 
the use of EPBs for mosquito control 
is encouraging and indicates that the 
community would willingly support the 
wide use of such a control measure.

Conclusion

Our study in Hadibo area (known for 
high LF infection rate before MDA) 
clearly showed that application of EPBs 
in major cesspits together with MDA 
resulted in a dramatic reduction of Mf 
prevalence (to < 1%). Wide application 
of such an effective strategy in Socotra 

would ensure successful LF elimination 
in the island.
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Staff views about the quality of the communicable 
diseases surveillance system in Khartoum state, 
Sudan, 2005–2007: a qualitative study
N. Sahal,1 R. Reintjes,2 A.E. Mahgoub 3 and A.R. Aro 1

ABSTRACT Surveillance staff are vital to the success of surveillance of infectious diseases. In this study, we 
interviewed staff of the Communicable Diseases Surveillance System (CDSS) in Khartoum state individually and 
in focus groups to assess their views about the quality of the system for the years 2005–07. The quality of CDSS 
was considered poor because the system was not representative as it included neither the private nor military 
sectors nor the important teaching hospitals. It also lacked timeliness due to poor documentation, was inflexible 
since it did not rapidly respond to emerging and re-emerging diseases such as SARS and avian flu in its notification 
lists, and it did not use the data collected to apply interventions for control and prevention of communicable 
diseases on a routine basis. While staff were committed to the surveillance system and felt they worked hard, they 
were also demotivated and in the long run this might affect their performance. 
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د األمراض السارية يف والية اخلرطوم، بالسودان، 2005 – 2007: دراسة كيفيَّة آراء العاملني بشأن جودة نظام ترصُّ
نجالء هاشم سهل، رالف َرْينتجز، الصادق حمجوب الطيِّب، أريا آرو

د األمراض الـُمعدية. وقد تم من خالل هذه الدراسة، إجراء لقاءات مع العاملني  د رشطًا أساسيًا لنجاح ترصُّ ون بالرتصُّ اخلالصـة: يعترب العاملون املعنيُّ
د األمراض السارية يف والية اخلرطوم، عىل شكل لقاءات فردية أو من خالل جمموعات بؤرية لتقييم آرائهم بشأن جودة النظام بني عاَمْي  املعنيني بنظام ترصُّ
د األمراض السارية عل ى أهنا دون املستوى ألن النظام غري ممثِّل متثياًل صحيحًا ألنه ال يشمل القطاع اخلاص  2005 و2007. وُصنِّفت جودة نظام ترصُّ

وال القطاع العسكري وال املستشفيات التعليمية الرئيسية. هذا باإلضافة إىل أن النظام يفتقر إىل آنيَّة التوقيت من جّراء ضعف التوثيق، كام يّتسم بعدم املرونة 
ة أو الـُمْنَبعثة مثل املتالزمة التنفسية احلادة الوخيمة، وإنفلونزا الطيور، كام تبنيَّ من قوائم التبليغ عن هذه  إْذ إنه مل يكن رسيع االستجابة لألمراض املستجدَّ
األمراض، كام أنه ال يستخدم البيانات املجمعة استخدامًا دوريًا لتنفيذ التدخالت اخلاصة بمكافحة األمراض السارية والوقاية منها. وبالرغم من التزام 

د، واعتزازهم بام قاموا به من عمل جاد، إال أهنم رسعان ما أخذوا يفقدون محاسهم مما سيؤثر عىل أدائهم عىل املدى الطويل. العاملني بنظام الرتصُّ

Opinion du personnel sur la qualité du système de surveillance des maladies transmissibles dans l’État de 
Khartoum (Soudan) de 2005 à 2007 : étude qualitative

RÉSUMÉ Le personnel de surveillance est essentiel à l’efficacité de la surveillance des maladies infectieuses. Au cours 
de la présente étude, nous avons interrogé le personnel du système de surveillance des maladies transmissibles 
dans l’État de Khartoum, soit en groupe, soit individuellement, pour évaluer leur opinion sur la qualité du système 
entre 2005 et 2007. Le système de surveillance des maladies transmissibles était considéré comme étant de qualité 
médiocre, car il n’était pas représentatif. En effet, il ne couvrait ni le secteur privé, ni le secteur militaire, ni les hôpitaux 
universitaires importants. Le système manquait également de ponctualité en raison d’une mauvaise documentation. 
Il n’avait pas non plus la souplesse requise, car il ne pouvait répondre rapidement aux cas de maladies émergentes 
ou réémergentes, tels le syndrome respiratoire aigu sévère et la grippe aviaire, dans les listes de notification. En outre, 
les données collectées dans le système n’étaient pas exploitées de manière systématique pour mettre en œuvre 
des interventions de lutte contre les maladies transmissibles. Même si le personnel était dévoué au système de 
surveillance et avait le sentiment de travailler dur, une certaine démotivation se faisait sentir et pourrait au long cours 
influer sur la performance.
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Introduction

Surveillance of infectious diseases is 
fundamental to public health decision-
making and practice  [1]. Surveillance 
data are crucial for monitoring the 
health status of populations, detecting 
diseases and triggering action to prevent 
further illness, and containing public 
health problems [1]. Most  traditional 
global disease surveillance programmes 
target specific diseases; infrastructure 
and support is relatively weak for the 
more difficult  task of  tracking emerg-
ing and re-emerging diseases. This is 
particularly true in developing coun-
tries, where scarce human and material 
resources may not support even routine 
surveillance  tasks  [2].  In  Sudan,  the 
Communicable Disease Surveillance 
System (CDSS) in Khartoum State is 
part of the National Surveillance System 
launched in 1994. The system depends 
on a passive surveillance system for 
communicable diseases, which moves 
into active surveillance during epidem-
ics or outbreaks  [3].  In  a descriptive, 
retrospective cross-sectional study, we 
assessed the core activities and sup-
port functions of CDSS in Khartoum 
state  for  the period 2005  to 2007 [4]. 
We found that the system was central-
ized, had not been updated, was poorly 
documented and had a shortage of staff 
at lower levels [4].

Staff play a central role in delivering 
quality service in health care [5]. This is 
as much in curative treatment as in dis-
ease surveillance. In infectious disease 
surveillance delay, negligence, lack of 
resources, and knowledge, attitudes and 
practices of the staff can lead to a rapid 
negative spiral, thus increasing risk to 
the population health. In addition to 
quantitative quality criteria, qualitative 
data might offer valuable contextual 
information and explanations for quan-
titative data. It is therefore surprising 
how few studies have been conducted 
on the views of staff on the facilitators 
and barriers to delivering disease sur-
veillance.

To complete the picture of the 
Khartoum state CDSS quantitative as-
sessment, we conducted a qualitative 
assessment of the quality of the system 
seeking the views of CDSS staff about 
the running of the system.

Methods

Personal and group interviews were 
conducted to gather views about ac-
tivities related to the CDSS that had 
occurred during the 3 years of the study 
(2005 to 2007). A group interview for-
mat was used to assess CDSS activities 
as a whole. Participants in the personal 
interviews were representatives of both 
urban and rural localities (n staff mem-
bers = 3); health areas (management 
level above health facility) (n = 3); and 
health facilities (n = 3); as well as the 
State level (n = 4). Participants were 
selected randomly and all agreed to par-
ticipate. Three focus group discussions 
were conducted, each  including 8–10 
CDSS staff members. Each focus group 
discussion lasted approximately 3 hours 
with a 15-minute break in between. 
The first author together with a trained 
health  officer moderated  the  discus-
sion in Arabic using an interview guide 
to gather views and experiences about 
CDSS activities.

The participation rate in the 3 focus 
group discussions was 100%. The quali-
tative focus group data were analysed 
using content analysis based on themes 
arising  from the data. After each  focus 
group discussion the recorded tapes 
were transcribed, discussion notes were 
summarized and coded according to 
the relevance to different issues of the 
discussion. Quotations as examples of 
the participants’  input were  translated 
into English.

No numerical analysis was carried 
out. Significance in qualitative research, 
and particularly in a focus group, cannot 
be determined by the frequency with 
which a view or opinion is raised, but 
rather in the manner in which it is raised, 

discussed and negotiated by the group 
[6,7].

Results

CDSS completeness
The staff expressed that for them it was 
difficult  to assess  the completeness of 
the CDSS data at health facilities. The 
following quote by a health officer from 
the health area  level  shows why:  I was 
not able to tell if the data I received every 
week were all data that were registered in 
the health facility as I have no access to the 
raw data (Health officer, health area). 
However, checking the completeness of 
the data was possible during supervision 
visits: I can check the completeness of one or 
two diseases in the monthly supervision visit 
(Health officer, health area). Another 
reason given was that the surveillance 
data from private health care services 
or  large hospitals were not  included: 
We have a very large number of patients 
using the private sector but their data were 
not taken into consideration in our system 
(Health team head). The CDSS data 
from the important largest hospitals in the 
state were not included  (Health officer, 
health area) and Data from Khartoum 
and Khartoum North teaching hospitals 
were not included after introduction of 
paperless hospital policy in those hospitals 
(Preventive medicine coordinator at 
the locality level).

CDSS timeliness of reporting
According to the staff, timeliness func-
tioned  well  during  epidemics:  If we 
have an epidemic the system works well, 
for example when we had a haemorrhagic 
fever outbreak the daily active surveillance 
was able to identify all the cases in the rec-
ommended time  (Health officer,  locality 
level).

During non-epidemic periods there 
were problems especially on the lower 
levels  of  the  surveillance  system: The 
weekly report (we received) usually on 
Saturdays but without any kind of docu-
mentation of the time of occurrence (Health 

Book 17-7.indb   566 7/3/2011   10:10:49 AM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد السابع

567

officer, health area) and Our health facili-
ties (are) used to notify us but we are not able 
to find out if that is within the recommended 
time or not, and we are not able to know 
if these were all the cases or not (Health 
officer, health area).

Usefulness of the surveillance 
data and the surveillance 
system
The Khartoum CDSS seems to collect 
some data but is passive in using the 
information, e.g. in performing inter-
ventions. A focus group of preventive 
medicine  coordinators  remarked: We 
collect data for many communicable dis-
eases (CD) but we do not carry out any 
interventions or prevention measures on a 
routine basis.

Neither are the data used for deci-
sion-making about resource allocation, 
which was expressed by a health officer 
at  the  locality  level: We keep collecting 
CDSS data but all the resources have been 
fixed (unaltered) during the past years. In 
addition, the CDSS guidelines or case 
definitions have not been updated for 
years according to the interviewees at 
the locality level. Although the CDSS 
in Sudan has worked well in detecting 
some epidemics and it has done it in 
the recommended time, it seems that 
this tends to happen when the epidemic 
starts from a chosen sentinel site for 
CDSS. However if is occurs elsewhere 
the  system may not be  as  efficient,  as 
mentioned by a participant at the state 
level: If the outbreak started from a private 
sector we may not discover it or we can do 
that very late

Moreover, there is a serious problem 
in the notification lists as mentioned by 
a surveillance coordinator at the central 
level: Our notification lists contain some 
diseases in form of symptoms or signs, which 
can be related to both communicable and 
noncommunicable diseases such as watery 
diarrhoea, bloody diarrhoea and jaundice.

Simplicity of the system
The structure of CDSS in Khartoum 
is quite simple. Traditionally, the data 

reporting procedures have been based 
in Microsoft Excel. According  to some 
interviewees, it takes only an hour to 
finish a weekly report, and mostly only 
simple manual graphs are drawn.

Representativeness of the 
surveillance system
The CDSS in Khartoum is based on 
150  sentinel  sites  that  chosen  using 
standard criteria such as geographical 
position and patient load. One of the 
interviewees  (Health  officer,  locality 
level)  said: The (CDSS) system started 
with 76 (facilities) in 1998, which were 
chosen based on certain criteria and then 
every year ‘they’ added 25 health facilities 
until ‘they’ reached 150 in the year 2003. 
Then (the increase) stopped and no one 
knows why they won’t (continue to) add 25 
health facilities every year.

As mentioned earlier in the Com-
pleteness paragraph, the representa-
tiveness of CDSS suffers from the lack 
of  inclusion  of  private  sector  data: 
Although very large portion of the popula-
tion were treated in private hospitals and 
clinics we did not collect data from these 
facilities (Health officer,  locality  level). 
Similarly, military hospitals were not 
included in the CDSS. Representative-
ness is also affected since according to 
an  interviewee: There are no diagnostic 
standard guidelines (Health officer,  lo-
cality level).

Flexibility
One of the main weaknesses of the 
CDSS in Khartoum is its inability to 
implement  changes  rapidly: We feel 
that the list of notifiable diseases needs to 
be changed but nothing happens (Health 
officer,  locality  level). In line with this, 
old case definitions seem to persist: Even 
if even doctors dislike using them (Health 
officer, locality level).

Acceptability
Despite the fact that the CDSS in 
Khartoum state lacks legislation for 
compulsory CDSS reporting, the sys-
tem has a high level of acceptability as 

mentioned by most of the respondents: 
Notification of CD is an important issue 
(which) we keep doing  (Health officer, 
State level). On the other hand, almost 
all the respondents thought that Khar-
toum CDSS lacks enough motivational 
factors for the staff: We have done a perfect 
job for the system for years and we feel that 
emotional and monetary motivation were 
declining with years and now seems to be 
absent completely  (Health officer, State 
level).

Sensitivity
Sensitivity is an important parameter 
measuring the quality of the CDSS sys-
tem as it determines the true fraction 
of cases that are notified to CDSS. 
Unfortunately, Khartoum state has no 
other parallel system for communicable 
diseases data and even the laboratory 
data documentation is considered to be 
a very poor system for information on 
communicable disease cases, as men-
tioned  by  a  surveillance  officer  from 
the  central  level: Our laboratory data 
documentation of communicable diseases is 
very poor and no other system collects simi-
lar communicable diseases data so we do not 
know if the cases we have are all what we 
must have or not.

Discussion

These personal interviews and this focus 
group-based qualitative study give ex-
planations and examples, which help to 
understand the value of the Khartoum 
CDSS as well as facilitators and barriers 
to delivering high quality surveillance. 
Our interviewees added useful infor-
mation to our previous e paper on the 
CDSS criteria met by the Khartoum 
CDSS [4]. Moreover, it is important to 
take staff views into account as listening 
to their opinions enhances their owner-
ship, acknowledges their important role 
in operating the system and gives them 
motivation for better performance 
within the system. The most important 
findings are discussed below.
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The completeness of data from 
CDSS in Khartoum is a real problem, 
as there was no method for continu-
ous checking the completeness of the 
data received from the health facili-
ties. Furthermore, the data from both 
private and military sectors, where a 
large portion of population is treated, 
were not included in CDSS data and 
neither were data from 2 large teaching 
hospitals in the state. Incompleteness 
of CDSS in Khartoum decreases the 
value of the system and gives mislead-
ing estimations of the magnitude of 
then communicable diseases burden. 
The situation of Khartoum CDSS data 
incompleteness is similar to other states 
in  Sudan  [8],  the  situation with  the 
measles control in the Unites States of 
America  in 2004  [9],  that of Legion-
naires diseases  in France  in 2003 [10] 
and tuberculosis control in Netherlands 
[11], to name just a few examples.

Another problematic issue hinder-
ing the usefulness of the CDSS was 
that the system remained passive except 
during epidemics when surveillance 
was activated and daily notification was 
mandated.

Timeliness of the system was a 
further problem and this was likely to 
be due to the primitive non-electronic 
method of reporting. The impact of 
electronic reporting on timeliness has 
been documented in Sweden [12] and 
Hawaii [13].

A public health surveillance system 
is useful if it contributes to the preven-
tion and control of adverse health-
related events [14]. Unfortunately,  the 
CDSS in Khartoum in its current form 
is of limited use as no prevention and 
control measures were applied to the 
cases reported by the system and in-
terventions were only initiated during 
outbreaks. Moreover, the disease list 
contained symptoms, which could also 
be symptoms of noncommunicable dis-
eases, such as watery diarrhoea, bloody 
diarrhoea and jaundice. This may lead to 
over-notification because these data are 
compiled as a state report at the federal 

level for diseases such as dysentery and 
viral hepatitis.

Surveillance systems should be as 
simple as possible in their structure and 
easy to operate while at the same time 
meeting their objectives [14]. However, 
the Khartoum CDSS is perhaps too 
simple in its structure and operation at 
all levels with its uncomplicated data 
reporting and analysis system. This is 
true also  in  all other Sudan  states  [8] 
and in Australia [15].

Surveillance systems need also to 
be flexible A flexible public health sur-
veillance system can adapt to changing 
information needs or operating condi-
tions with little additional time, person-
nel or  allocated  funds  [16]. However, 
the Khartoum CDSS is an inflexible sys-
tem due to the failure to adopt changes 
for emerging diseases such as SARS and 
avian flu in its notification list.

The CDSS of Khartoum state is a 
sentinel  surveillance  system [16],  and 
can provide simple, early detection of 
diseases  [17]. However,  a problem of 
such a system is that the data may not 
be representative of the entire popula-
tion at  risk  [18] nor  sufficient  to  cal-
culate statistically significant rates and 
ratios, which are important for assess-
ing changes in the population health 
status [18]. In addition, absence of data 
from the private and military sectors 
means that the CDSS in Khartoum is 
not a representative system. In such a 
situation, the data collected will not be 
beneficial for allocation of resources 
and decision-making, which means that 
the system is not fulfilling its objec-
tives and the reason for its existence is 
undermined.

Unfortunately, there was no other 
system in place to be able to assess the 
sensitivity and specificity of the CDSS in 
Khartoum. However, since the system 
does not cover all health facilities, it can 
be assumed that it is neither sensitive 
nor specific. The situation is the same in 
all other Sudanese states as well [8] but 
highly sensitive systems are achievable, 
as in Sweden [19].

The major strength of Khartoum 
CDSS lies in its universal acceptability 
by the staff and its acceptance as a pri-
mary source of communicable disease 
data in the State. The Khartoum CDSS 
staff are committed to participation in 
the system, but they also suffer from 
poor emotional and monetary motiva-
tion despite their hard work within the 
system; in the long run this might affect 
their performance and commitment to 
the system.

This study used focus group discus-
sion; the participants were chosen to 
represent the different level of CDSS 
in order to overcome selection biases. 
Tangential or irrelevant discussions 
were easily controlled as the researcher 
was the moderator. However, respond-
ents could have felt peer pressure to 
give similar answers and this might have 
affected the data obtained from the dis-
cussion. The focus group discussions 
were in Arabic and then translated into 
English, which might also have affected 
the data quality. In addition, some of the 
studies we used to compare our result 
with were not based on staff views but 
on other qualitative and quantitative 
methods.

Conclusion

This qualitative study complements our 
quantitative work [4] by exploring areas 
not amenable to quantitative study. The 
results provided useful information 
about the CDSS in Khartoum from the 
point of view of the staff at the different 
levels of the system. The staff considered 
the quality of CDSS poor because the 
system was not representative, it was 
incomplete, it lacked timeliness, it was 
inflexible, and it had poor incentives for 
the staff.

It is clear that the Khartoum CDSS 
needs to implement interventions to 
improve the quality of the system. The 
staff made the following recommenda-
tions:  expansion  and  revision  of  the 
existing sentinel surveillance system to 
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include private and military sectors; 
introduction of an electronic reporting 
system either by fax or Internet at all 
levels of CDSS; updating of the com-
municable diseases case definitions; 

modification and updating of the 
communicable diseases notification 
list; application of intervention meas-
ures for communicable diseases; and 
strengthening of the laboratory data 

documentation system. Unless rapid, 
extensive and robust interventions are 
carried out to improve its quality, the 
Khartoum CDSS will not achieve its 
targeted goals.
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Pilot study of sunlight exposure and vitamin D status 
in Arab women of childbearing age
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ABSTRACT Vitamin D deficiency is common in Arab women. In a pilot study we investigated the effect of sun 
exposure at recommended levels on the vitamin D status of Arab women. Eight healthy Arab women of child-
bearing age consented to expose their face, arms and hands for 15 minutes per day twice a week for 4 weeks 
within the privacy of their courtyard and to avoid changes in dietary vitamin D intake. Serum 25-hydroxyvitamin 
D [25(OH)] levels were measured pre- and post-intervention. Although vitamin D levels remained sub-optimal, 
median serum 25(OH)D levels were significantly higher post-intervention (23.0 nmol/L) than pre-intervention 
(17.6 nmol/L). Extending sun exposure for more than 4 weeks should be investigated as part of strategies to 
improve vitamin D status in high-risk Arab women who lack outdoor sun exposure to the skin.
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دراسة ارتيادية عن التعرض لضوء الشمس وحالة الفيتامني »د« لدى النساء العربيَّات يف سن اإلنجاب
أدكونيل داوودو، جوز كوشييل، ميكيبيب ألتاي

ض للشمس بمستويات معينة  اخلالصـة: ينترش عوز الفيتامني »د« بني النساء العربيَّات. ومن خالل دراسة ارتيادية قام الباحثون بدراسة تأثري التعرُّ
ضن وجوههنَّ وأذرعهنَّ  موَص هبا عىل حالة الفيتامني »د« لدى النساء العربيَّات. فقد وافقت ثامنية من النساء العربيَّات يف سن اإلنجاب عىل أن يعرِّ
وأيدهينَّ للشمس ملدة 15 دقيقة يوميًا مرتني أسبوعيًا ملدة 4 أسابيع، يف نطاق أْفنَِية منازهلن، مع تنُّب أي تغيري يف املدخول الغذائي من الفيتامني »د«. 
»د«  الفيتامني  مستويات  أن  من  الرغم  وعىل  وبعده.  التدخل  هذا  قبل   ](OH)  25[ »د«  فيتامني  هيدروكسني   25 للـ  املصلية  املستويات  قياس  وتم 
ض )23.0 نانومول/ ظلت دون املستوى األمثل، إال أن ناِصَف املستويات املصلية هلذا املشتّق الفيتاميني كانت أعىل بشكل كبري بعد مرحلة التعرُّ
ض للشمس ألكثر من أربعة أسابيع كجزء من  ض )17.6 نانومول/لرت(. ويقتيض األمر دراسة َمّد فرتة التعرُّ ليرت( عامَّ كانت عليه قبل مرحلة التعرُّ
ْضَن جلودهّن ألشعة  االسرتاتيجيات املتبعة لتحسني حالة الفيتامني »د« لدى النساء العربيات اللوايت هن أكثر اختطارًا لَعَوز هذا الفيتامني، ممَّن ال ُيَعرِّ

الشمس خارج منازهلن.

Étude pilote sur l’exposition solaire et le statut en vitamine D chez des femmes arabes en âge de procréer

RÉSUMÉ Une carence en vitamine D est fréquente chez les femmes arabes.  Dans une étude pilote, nous avons 
analysé l’effet de l’exposition solaire aux niveaux recommandés sur le statut en vitamine D des femmes arabes. 
Au total, huit femmes arabes en âge de procréer et en bonne santé ont accepté d’exposer leur visage, leurs bras 
et leurs mains quinze minutes par jour, deux fois par semaine et pendant quatre semaines, à l’abri des regards 
dans leur cour, et de ne pas modifier leur apport alimentaire en vitamine D. Les valeurs sériques de la 25-
Hydroxyvitamine D [25(OH)] ont été mesurées avant et après l’intervention. Même si elles restaient insuffisantes, 
ces valeurs avaient nettement augmenté après l’intervention (23,0 nmol/l) par rapport aux résultats avant 
l’intervention (17,6 nmol/l). L’allongement de la durée d’exposition solaire à plus de quatre semaines devrait être 
étudié comme une composante des stratégies visant à améliorer le statut en vitamine D chez les femmes arabes 
à haut risque qui n’exposent pas suffisamment leur peau au soleil.
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Introduction

Vitamin D is essential for bone health 
and calcium homeostasis  [1]  and has 
been shown to have an important role 
in innate immunity, autoimmune re-
sponses and cell growth and differentia-
tion [1–3]. In addition to osteomalacia, 
vitamin D deficiency in adults has been 
associated with increased risk of several 
forms of common cancer [1,3], autoim-
mune disorders such as type 1 diabe-
tes  [4]  and  susceptibility  to  viral  and 
bacterial  infections [1,4]. Furthermore, 
vitamin D deficiency and inadequate 
vitamin D intake in childhood have 
been associated with increased risk of 
lower respiratory tract infections and 
autoimmune diseases such as type 1 
diabetes [5,6].

Hypovitaminosis D has emerged as 
a public health problem with possible 
serious consequences in both adults and 
children [1,7,8]. Modest skin exposure 
to sunlight and dietary intake of vitamin 
D are the important determinants of vi-
tamin D status. However, despite abun-
dance of sunshine all year round, there is 
an extremely high prevalence of vitamin 
D deficiency among Arab children and 
women of childbearing age, probably 
due to avoidance of sun exposure and 
inadequate corrective vitamin D intake. 
Maternal vitamin D deficiency has been 
suggested to aggravate development 
of vitamin D deficiency in infants and 
children [7–12].

Humans derive vitamin D from 
endogenous synthesis and dietary 
sources. Depending on food fortifica-
tion,  the diet provides  about 10% of 
the body’s vitamin D status [13]. The 
major  source  (90%) of  vitamin D  in 
the body is due to synthesis of vitamin 
D from skin exposure to ultraviolet B 
(UVB) radiation, which leads to the 
conversion of 7-dehydrocholesterol to 
pre-vitamin D3, which is then rapidly 
converted to vitamin D3 [13]. Preven-
tion of low vitamin D status, meas-
ured by serum 25-hydroxyvitamin D 

[25(OH)D]  levels,  requires modest 
amounts of skin sunlight exposure, 
food fortification with vitamin D and 
high dose vitamin D supplementation 
when sunlight exposure cannot be as-
sured [1,14,15]. The amount of UVB 
available for synthesis of vitamin D 
depends on latitude, season, skin pig-
mentation, the amount of skin exposed 
to sunlight and the duration of sun 
exposure [13].

It has been suggested that outdoors 
direct sunlight skin exposure of the 
face, arms and hands for 5–10 minutes 
2 or 3  times  a week  combined with 
vitamin D supplements is required to 
ensure vitamin D sufficiency [16]. This 
recommendation is based on stud-
ies undertaken among Caucasians in 
North America and has not been rep-
licated in Arab women in spite of their 
reported high prevalence of vitamin 
D deficiency. Most Arab women do 
not take vitamin supplements, avoid 
sunlight and for cultural reasons wear 
clothing that covers the whole body 
except the face and hands when out-
doors  [9,10,17,18]. However, many 
Arab families have courtyards in their 
homes [A Dawodu, unpublished 
observation],  which  could  provide 
privacy for modest skin exposure to 
sunlight.

The aim of this pilot study in the 
United Arab Emirates (UAE) was to 
investigate the effect of recommended 
levels of sun exposure within the pri-
vacy of the courtyard as part of a strat-
egy to improve the vitamin D status 
of Arab women of childbearing age. 
In this study, the hypothesis tested 
was that a regimen of 15 minutes of 
exposure to sunlight of the face, arms 
and hands twice per week would sig-
nificantly  increase  serum 25(OH)D 
concentrations. If the results were posi-
tive, it would provide initial data for an 
inexpensive public health measure as 
part of a strategy to improve vitamin D 
status and prevent vitamin D deficiency 
in Arab women.

Methods

Setting
The study was conducted in Al Ain, 
UAE at the end of the hottest months, 
during the period September to No-
vember 2001. The UAE  is  located  at 
latitude 24° N and has an average of 10 
hours of sunshine per day, which should 
favour vitamin D synthesis all the year 
round  [13]. During  the  study period, 
the average sunshine per day ranged 
from 11 hours during the hot months 
(April to September) to 8 hours during 
the cool months (October to March) 
[11]. The  study was  approved by  the 
faculty of medicine and health sciences 
ethics committee.

Sample
The sample was Arab women of child-
bearing age working in the Al Ain medi-
cal  district,  aged  between  20  and  30 
years, who consented to participate in 
the study. Twelve healthy women with 
high school or college education were 
approached; 9 agreed to participate in 
the study and 8 completed the study 
(no specific reasons for decline were 
given by the other 4). Women taking 
vitamin D supplementation, living in a 
home without a courtyard or who were 
pregnant were excluded from the study. 
Also excluded were individuals with a 
history of disorders such as chronic or 
severe liver disease, chronic renal dis-
ease or malabsorption, any of which are 
likely to affect vitamin D status [19].

Data collection
Each participant agreed to expose her 
face, entire arms and hands within her 
courtyard for 15 minutes between 10.00 
and 12.00 on 2 days  at  the weekend. 
To attempt to control for changes in 
vitamin D status in response to sun 
exposure, participants were asked to 
maintain their usual dietary habits for 
the 4 weeks of the study.

Selected baseline biosocial data 
were recorded using a questionnaire, 
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including age, years of education, self-
reported history of amount of sun 
exposure per week and usual outdoor 
attire in the week prior to the study. 
The percentage of entire body surface 
area exposed to sunlight while outdoors 
was calculated using age-related body 
surface area charts adapted from Lund 
and Browder [20].

Blood samples were collected from 
the subjects by venepuncture during 
the weekday prior  to and after  the sun 
exposure interventions. The sera were 
separated and frozen at –20 °C until the 
time of estimation of the vitamin D sta-
tus. Serum 25(OH)D concentrations, 
the most widely used assessment of 
body vitamin D status, was measured in 
each participant at baseline and after 4 
weeks exposure of face, arms and hands 
to  sunlight  for  30 minutes per week. 
Serum  25(OH)D was measured  by 
high performance liquid chromatogra-
phy after  extractions with  acetonitrile 
and purification with a C-18 column, 
as previously described [19]. The intra- 
and  inter-assay coefficients of variation 
were 4% and 5.3%, respectively. Serum 
25(OH)D < 50 nmol/L (20 ng/mL) 
was considered as vitamin D deficiency 
[1] and < 25 nmol/L was considered as 
moderate vitamin D deficiency [21].

Data analysis
Comparisons were made of the changes 
between subjects in the duration of sun 
exposure in minutes and the percentage 
of body surface area exposed to sunlight 
before and during the intervention and 
the pre- and post-intervention serum 
25(OH)D  concentrations.  A  non-
parametric Wilcoxon sign rank test was 
used to analyse the data because of the 
small sample size and lack of normal 
distribution. P-values < 0.05 were con-
sidered significant. 

Results

The baseline characteristics of the 8 
women who completed the study pro-
tocol are summarized in Table 1. The 
median (range) minutes of sun exposure 

per week was 0 minutes  (0–30) pre-
intervention  and 30 minutes  (0–30) 
during the intervention. The median 
(range) body surface area exposed to 
sunlight was calculated as 9% (4%–9%) 
pre-intervention and 23% (17%–23%) 
during the intervention.

The  median  serum  25(OH)D 
concentration was significantly higher 
post-intervention  [23.0  nmol/L 
(range  13.0–37.5)]  compared with 
baseline  levels  [17.6 nmol/L (range 
3.8–23.8)] (P = 0.02). Thus  the me-
dian serum 25(OH)D level increased 
by 5.4 nmol/L,  a 31%  increase  after 
4 weeks of increased sun exposure. 
Individual changes in serum 25(OH)
D concentration in the 8 women who 
completed the study protocol are 
shown on Figure 1.

Table 1 Baseline characteristics of the women completing the study (n = 8) 

Characteristic Median Range

Age (years) 24 23–28

Years of education 17 16–19

Reported usual intentional outdoor sun 
 exposure (min/week) 0 0–30

% body surface area usually exposed to sunlight 9 4–9

Serum 25-hydroxyvitamin D concentration 
 (nmol/L) 17.6 3.8–23.8

Figure 1 Individual changes in the 8 women’s serum 25-hydroxyvitamin D [25(OH)D] concentrations after 4 weeks of 
exposure to sunlight for 30 minutes per week (n = 8)
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Despite a significant post-inter-
vention  increase  in  serum 25(OH)D 
concentrations, all the women still had 
subclinical vitamin D deficiency [serum 
25(OH)D levels < 50 nmol/L] because 
of their very low baseline vitamin D sta-
tus. The sub-clinical vitamin D deficien-
cy was moderate  [serum 25(OH)D < 
25 nmol/L] in all the women at baseline 
and in 5 women post-intervention.

Discussion

The major limitation of this pilot study 
was the small size sample and the lack of 
a non-intervention control group. How-
ever, the objective was to compare the 
impact of increased skin sun exposure on 
serum 25(OH)D concentration in each 
participant. Our investigation confirms 
the low vitamin D status among Arab 
women in the study. A high prevalence 
of moderate vitamin D deficiency in the 
subjects enrolled in the study is similar 
to findings in other studies from the 
community and the region [7–9,12,17] 
and suggests a need for urgent action to 
prevent vitamin D deficiency in Arab 
women. The study also shows that a 
modest improvement in vitamin D sta-
tus  as measured by  serum 25(OH)D 
concentrations could be achieved from 
30 minutes of modest sunlight exposure 
per week of the face, arms and hands 
among high-risk women of childbear-
ing age in Arab communities.

There are no reported studies of 
the effect of modest direct sunlight 
exposure on the vitamin D status of 
women of child-bearing age for com-
parison. However, the mean increase in 
serum 25(OH)D concentrations of 5.4 
nmol/L  is  similar  to changes  in serum 
25 (OH)D concentrations after expo-
sure to sunlight reported in elderly pa-
tients in other countries [17,22]. Elderly 
Caucasians with a mean age of 80 years 
from an Auckland residential home had 
a mean increase of 7.0 nmol/L in serum 
25(OH)D concentration after 4 weeks 
of exposing their head, neck, forearms 

and lower legs to sunlight for 15 minutes 
per day [22]. Compared with the results 
of this study, the finding in the elderly 
shows a smaller increase considering 
that the body surface area exposed to 
sunlight was greater and the duration 
of exposure was 100 minutes per week 
compared with 30 minutes per week 
in this study. This may be related to the 
effect of age, since the endogenous syn-
thesis of vitamin D is lower in the elderly 
compared with young adults [13].

Two-thirds  of  the  12 women  ap-
proached completed the study ac-
cording to the protocol. Therefore, the 
exposure of the face, arms and hands to 
sunlight within the privacy of a court-
yard seems to be acceptable to the Arab 
women in this pilot study and this could 
be tested in larger studies. It would have 
been helpful to monitor changes in pig-
mentation before and after intervention 
to assess the effect of the sun exposure. 
Studies that investigated the decline of 
increased  serum 25(OH)D  levels  in 
subjects exposed to modest artificial 
ultraviolet (UV) radiation, found that 
elevated  serum 25(OH)D concentra-
tions returned to initial baseline values 8 
weeks after  termination of commercial 
UV exposure  [23]. Therefore,  regular 
modest skin exposure to direct sun-
light, if acceptable and sustained, could 
theoretically be effective in improving 
vitamin D status and reducing the 
prevalence of vitamin D deficiency. 
Further research is required to test such 
a hypothesis.

The major factors that could have 
contributed to the increase in serum 
25(OH)D concentration  include  the 
increased surface area of the skin ex-
posed and the duration of exposure to 
sunlight, dietary intake of vitamin D and 
season  [1,13]. Although  the numbers 
were small, the pre-intervention sun 
exposure behaviour in this study group 
is similar to the findings in other larger 
studies from this community [11,12,18]. 
In previous studies, women of child-
bearing age were reported to wear cloth-
ing that covers the whole body except 

for  the  face and hands [18,24] and the 
mean sunlight exposure per week was 
only 4.9 minutes  [18]. The dietary  in-
take of vitamin D among the women in 
this study was not assessed. However, 
previous studies indicate that the daily 
dietary vitamin D intake among women 
in this population and other Middle 
Eastern countries [9,12,17,19] is below 
the recommended  intake of 400 IU of 
vitamin D per day. Furthermore, the 
subjects studied agreed not to change 
their dietary habits during the study 
period and were not taking vitamin D 
supplementation. Therefore, changes in 
dietary vitamin D intake are unlikely to 
explain  the  increase  in serum 25(OH)
D concentrations post-intervention.

We believe that the changes in 
serum 25(OH)D concentrations ob-
served are related to the higher skin 
surface area exposed to sunlight and 
the modest increase in the duration of 
sunshine exposure during the interven-
tion. The  increase  in  serum 25(OH)
D concentration was unlikely to have 
been affected by the season of the study 
as there is abundant sunshine through-
out the year in the UAE which favours 
vitamin D synthesis [1,13]. This sugges-
tion is supported by a study from this 
environment which shows a lack of sig-
nificant seasonal changes in vitamin D 
levels [12]. Among those Arab women 
whose lifestyle limits outdoor skin sun 
exposure, maximizing the body surface 
area and the time exposed to sunlight 
within the privacy of a courtyard should 
be explored as a method to improve 
vitamin D status. This hypothesis needs 
to be tested in a larger and longer study.

Although some authors have sug-
gested vitamin D supplementation as 
the main strategy to improve vitamin 
D status  [25], others have  advocated 
a need to promote safe and culturally 
acceptable skin sun exposure [13,15] as 
part of the strategy to improve vitamin 
D status. After  review of  the  literature, 
this is the first study to investigate the 
impact of currently recommended 
modest direct skin exposure to sunlight 
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on the vitamin D status of Arab women 
with a high prevalence of vitamin D 
deficiency and is of public health impor-
tance. Given the biological response of 
serum 25(OH)D concentrations during 

a relatively short period, extending the 
sunlight exposure for more than 4 weeks 
with a larger sample size should be inves-
tigated as an inexpensive measure as part 
of strategies to improve the vitamin D 

status in high-risk women in Arab com-
munities and reduce the risk of vitamin 
D deficiency in infants. Future studies 
might include a control group of women 
taking oral vitamin supplements.
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Adiponectin levels in serum of women with pre-
eclampsia
D.I. Abd-Alaleem,1 K.I. Attiaa,1 A.A. Khalefa 1 and R.A. Ahmad 2

ABSTRACT Adiponectin has profound insulin-sensitizing, anti-inflammatory and anti-atherogenic effects. 
However, reports of the role of adiponectin in pre-eclampsia are conflicting. This study in Egypt investigated the 
association between serum adiponectin levels and pre-eclampsia and between adiponectin levels and some 
clinical and hormonal parameters. A sample of 60 pregnant women in the third trimester were divided into 3 
equal groups: normal pregnancy, mild pre-eclampsia and severe pre-eclampsia. Serum adiponectin levels in 
pre-eclamptic women were significantly higher than in normal pregnant women and the increase was more 
marked in cases of severe pre-eclampsia. There was a significant negative correlation between adiponectin levels 
and arterial blood pressure in all groups. However, there was no correlation between serum adiponectin and 
proteinuria or estradiol and progesterone levels. The results support the theory that adiponectin might be part of 
a feedback mechanism improving insulin sensitivity and cardiovascular health in pre-eclamptic patients.
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مات االرتعاج مستويات األديبونكتني يف مصل السيدات الاليت يعانني من مقدِّ
داليا إبراهيم عبد العليم، كاميليا إبراهيم عطية، عبري البيومي عطية خليفة، رضا عبد العزيز أمحد مصطفى

د. إال أن التقارير بشأن دور األديبونكتني  ٍس لألنسولني، ومفعوٍل مضاد لاللتهاب، ومفعوٍل مضاد للتعصُّ سِّ اخلالصـة: يتمتع األديبونكتني بمفعوٍل حُمَ
ج النفايس[ متضاربة. وقد قام الباحثون يف مرص من خالل هذه الدراسة بتقصِّ الرتاُبط بني مستويات األديبونكتني يف  مات االرتعاج ]التشنُّ يف مقدِّ
الـُمَتَثابتات الرسيرية واهلرمونية. وتم تقسيم عينة تضم  املصل وبني حدوث مقدمات االرتعاج، وكذلك بني مستويات األديبونكتني وبني بعض 
ستني سيدة يف اأُلثلوث الثالث من احلمل إىل ثالث جمموعات متساوية: محل طبيعي، مقدمات ارتعاج طفيفة، مقدمات ارتعاج وخيمة. وتبني أن 
مستويات أديبونكتني املصل لدى السيدات الاليت يعانني من مقدمات االرتعاج تفوق بشكل ُيعتدُّ به إحصائيًا مستوياهتا يف حاالت احلمل الطبيعي، 
مات االرتعاج الوخيمة. ولوحظ ترابط سلبي ُيعتدُّ به إحصائيًا بني مستويات األديبونكتني وبني ضغط  وتتضح هذه الزيادة بشكل أكرب يف حاالت مقدِّ
الدم الرشياين يف كل املجموعات. إال أنه مل يوجد أيُّ نوع من أنواع الرتابط بني األديبونكتني يف املصل وبني البيلة الربوتينية أو مستويات هرمويَنْ 
ن احلساسية لألنسولني  سِّ حُتَ ارتاعية  آلية  األديبونكتني قد يكون جزءًا من  بأن  القائلة  النظرية  النتائج تدعم  اإليسرتاديول والربوجستريون. وهذه 

والصحة القلبية الوعائية يف املريضات الاليت يعانني من مقدمات االرتعاج.

Taux sériques d’adiponectine chez les femmes souffrant de prééclampsie

RÉSUMÉ L’adiponectine a de profonds effets insulino-sensibilisants, anti-inflammatoires et antiathérogènes. 
Toutefois, les résultats des études sur le rôle de l’adiponectine dans la prééclampsie sont discordants. La 
présente étude en Égypte a recherché l’association entre les taux sériques d’adiponectine et la prééclampsie 
et entre les taux d’adiponectine et certains paramètres cliniques et hormonaux. Un échantillon de 60 femmes 
enceintes au troisième trimestre de grossesse a été constitué, lesquelles ont été réparties en trois groupes 
comptant un nombre égal de participantes : grossesse normale, prééclampsie légère et prééclampsie sévère. 
Les taux sériques d’adiponectine chez les femmes prééclamptiques étaient nettement supérieurs à ceux des 
femmes ayant une grossesse normale et l’augmentation était plus marquée dans les cas de prééclampsie 
sévère. Les taux d’adiponectine étaient fortement et négativement corrélés à la pression artérielle dans tous les 
groupes. Cependant, aucune corrélation n’a été trouvée entre l’adiponectine sérique et les taux de protéinurie 
ou d’estradiol et de progestérone. Les résultats appuient la théorie selon laquelle l’adiponectine pourrait jouer 
un rôle dans le mécanisme de rétroaction qui contribue à l’amélioration de la sensibilité à l’insuline et la santé 
cardio-vasculaire des patientes prééclamptiques.
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Introduction

Pre-eclampsia,  which occurs in 
about 5% of pregnancies and  results 
in substantial maternal and neonatal 
morbidity and mortality, is a preg-
nancy-specific syndrome of reduced 
organ perfusion secondary to vasos-
pasm and endothelial activation [1,2]. 
It is characterized by hypertension and 
proteinuria.

The syndrome is usually associated 
with maternal obesity and shares com-
mon features with obesity, e.g. hyper-
tension, glucose intolerance, insulin 
resistance [3] and hyperlipidaemia [4]. 
Several studies have therefore focused 
on the relation between pre-eclampsia 
and hormones secreted by adipocytes 
[5–7]. Adiponectin  is  an  adipocyte-
derived  plasma  protein  [8]  that  is 
believed to be involved mainly in the 
regulation of insulin resistance and 
glucose homeostasis [9]. Experimental 
and clinical studies have indicated that 
low plasma levels of adiponectin are as-
sociated with obesity-related metabolic 
and vascular diseases [10–14], both of 
which are risk factors for pre-eclampsia. 
Insulin resistance is a hallmark of preg-
nancy that peaks in the third trimester 
[15]. Moreover, this insulin resistance 
is increased in pregnancies compli-
cated with pre-eclampsia [16].

The evidence that adiponectin 
interacts with many risk factors of 
pre-eclampsia, e.g. insulin resistance, 
inflammatory disorders  and  abnor-
mal vascular  reactivity [17–24],  sug-
gests that adiponectin may play a role 
in the syndrome. However, reports 
about the levels of adiponectin in 
pre-eclampsia  are  conflicting. The 
present study in Egypt was therefore 
designed to examine the association 
between serum adiponectin levels 
and pre-eclampsia and to detect any 
correlation between serum levels of 
this hormone and some clinical and 
hormonal parameters.

Methods

Sample
A  sample  of  60  pregnant  women  in 
the third trimester of pregnancy were 
recruited from the outpatient clinics 
and inpatient department of obstetrics 
and gynaecology at Zagazig Univer-
sity hospitals, Zagazig, Egypt during 
the period August 2007 to April 2008. 
Women  targeted were:  20–35  years 
old, single pregnancy, 20 weeks or more 
gestational age.
Consent was obtained from each patient 
after  full  explanation of  the objectives 
and procedures of the study. Women 
included in this study were divided into 
the following groups: normal pregnancy 
(n = 20), mild pre-eclampsia (n = 20) 
and severe pre-eclampsia (n = 20). The 
normal pregnancy (n  = 20) and mild 
pre-eclampsia groups had no medical 
disorders and normal routine labora-
tory investigations. 

Patients were defined according to 
criteria established by the Royal Col-
lege of Obstetricians and Gynaecolo-
gists (RCOG) [25]. All women in the 
normal group were healthy, normoten-
sive and had single gestation. Mild pre-
eclampsia was systolic blood pressure 
> 140 mmHg and/or diastolic blood 
pressure > 90 mmHg on 2 occasions 
at least 6 hours apart, typically occur-
ring after 20 weeks gestation (no more 
than 1 week apart) in conjunction with 
proteinuria of 300 mg/24h urine col-
lection or > 1+ on 2  random sample 
urine dipsticks at least 6 hours apart (no 
more  than 1 week apart) [25]. Severe 
pre-eclampsia was persistent systolic 
blood pressure > 170 mmHg on 2 oc-
casions or diastolic blood pressure > 
110 mmHg on 2 occasions,  together 
with significant proteinuria (at least 1 
g/L). Clinical  features of  severe pre-
eclampsia (in addition to hypertension 
and proteinuria) were:  symptoms of 
severe headache, liver tenderness, visual 
disturbance, platelet count falling to be-
low 100 × 103/µL epigastric pain and/

or vomiting, abnormal liver enzymes 
(aspartamine or alanine aminotrans-
ferase rising to above 70 IU/L), signs of 
clonus, HELLP syndrome [haemolytic 
anaemia/elevated  liver  enzymes/low 
platelet count] and papilloedema.

All the women included in the 
study were taking a multivitamin 
supplement with iron, and none was 
receiving antihypertensive medica-
tions or exogenously administered 
hormones. None of the participants 
had any history of hypertension or 
diabetes.

Data collection
All pre-eclamptic pregnant women 
were hospitalized, while for the normal 
pregnant group samples were collected 
during routine antenatal visits. In all 
groups gestational age was derived from 
the last menstrual period and was cor-
rected according to transabdominal 
and/or  transvaginal ultrasonography  if 
needed.

In all groups blood pressure was 
recorded, body weight and height 
were measured and body mass index 
(BMI) was calculated by using the for-
mula  of  kg/m2  [26].  Blood  pressure 
was measured with the patients in a 
seated position and with the cuff of the 
sphygmomanometer at the level of the 
heart. 

A urine sample was taken and 
proteinuria was determined according 
to  the method of Dilena et al.  [27]. A 
venous blood sample was withdrawn at 
09.00 hours following overnight fasting 
and with the woman in the resting posi-
tion. Samples were taken into standard 
serum tubes, allowed to clot, then se-
rum was separated by centrifugation 
and  stored  at  –60  °C  until  assayed. 
The following hormonal assays were 
carried out:  serum adiponectin  level 
according  to Arita  et  al.  [10];  serum 
estradiol level according to Tietz [28]; 
and serum progesterone level accord-
ing to Tietz [28].

Book 17-7.indb   576 7/3/2011   10:10:51 AM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد السابع

577

Statistical analysis
Data are presented as mean and stand-
ard error of the mean (SE). Statistical 
significance was determined by 1-way 
analysis of variance (ANOVA) test. P 
values less than 0.05 were considered 
to be statistically significant. The cor-
relations between the parameters were 
analysed using Spearman rank correla-
tion. SPSS  for Windows,  version 10.0 
was used for statistical analysis

Results

Serum adiponectin 
Table 1 shows the serum adiponectin 
levels in the 3 study groups. In the mild 
and severe pre-eclamptic women, the 
mean serum adiponectin levels [18.8 
(SE 0.7) µg/mL and 22.2 (SE 0.7) µg/
mL  respectively]  were  significantly 
higher than that of normal pregnant 
women  [8.5  (SE  0.6)  µg/mL]  (P < 
0.001). Moreover,  the mean values  in 
cases of severe pre-eclampsia were sig-
nificantly higher when compared with 
those of mild pre-eclampsia (P < 0.01).

BMI
Table 2 shows the BMI of the 3 studied 
groups. The mean values of BMI in the 
women with normal pregnancy, mild 
pre-eclampsia and severe pre-eclampsia 
[32.2 (SE 0.5) kg/m2, 33.7 (SE 0.7) kg/
m2  and 33.8  (SE 0.6)  kg/m2 respec-
tively] showed no significant difference 
between the groups (P > 0.05).

Hormone assays
Table 3 shows the serum levels of estra-
diol and progesterone in the 3 studied 

groups. There were no significant dif-
ference in estradiol levels between 
the groups; the mean values in normal 
pregnancy, mild pre-eclampsia and 
severe  pre-eclampsia were  33.0  (SE 
1.4) ng/mL, 33.2 (SE 1.4) ng/mL and 
33.0 (SE 1.8) ng/mL respectively (P 
> 0.05). There were also no significant 
difference in progesterone levels be-
tween the groups; mean values were 
105.6 (SE 2.8) ng/mL, 105.3 (SE 2.9) 
ng/mL  and  106.9  (SE  2.9)  ng/mL 
respectively in normal pregnancy, mild 
pre-eclampsia and severe pre-eclampsia 
(P > 0.05).

Correlations of serum 
adiponectin levels and blood 
pressure

Figures 1 shows that there were 
negative correlations between serum 
adiponectin levels and systolic and di-
astolic blood pressure respectively in all 

the 3 groups: r = –0.96 and –0.92 (P < 
0.001)  in  the normal pregnancy group 
(Figure 1a); r = –0.94 and –0.84 (P < 
0.001) in the mild pre-eclampsia group 
(Figure 1b); and r = –0.98 and –0.95 
(P < 0.001) in the severe pre-eclampsia 
group (Figure 1c).

Discussion

Our results revealed that serum adi-
ponectin levels were significantly higher 
in the women with eclampsia in com-
parison with normal pregnant women 
who had similar gestational age and 
BMI. The difference was more marked 
in cases of severe pre-eclampsia than 
of mild pre-eclampsia. However, there 
were no significant differences between 
the groups in either serum estradiol or 
progesterone levels.

Table 1 Serum adiponectin levels in the 3 study groups of pregnant women

Group Serum adiponectin level (µg/mL)

Mean (SE) Range

Normal pregnancy (n = 20) 8.5 (0.6) 4.5–13.3

Mild pre-eclampsia (n = 20) 18.8 (0.7)a 12.3–23.2

Severe pre-eclampsia (n = 20) 22.2 (0.7)a,b 16.6–27.2
aP < 0.001 versus normal group; bP < 0.01 versus mild pre-eclampsia group. 
SE = standard error..

Table 2 Body mass index (BMI) in the 3 study groups of pregnant women

Group BMI (kg/m2)

Mean (SE) Range

Normal pregnancy (n = 20) 32.2 (0.5) 27.7–35.1

Mild pre-eclampsia (n = 20) 33.7 (0.7)a 28.2–37.8

Severe pre-eclampsia (n = 20) 33.8 (0.6)a,b 29.1–39.2
aNot significant versus normal group; bNot significant versus mild pre-eclampsia group. 
SE = standard error.

Table 3 Serum levels of estradiol and progesterone in the 3 study groups of pregnant women

Group Estradiol (ng/mL) Progesterone (ng/mL)

Mean (SE) Range Mean (SE) Range

Normal pregnancy (n = 20) 33.0 (1.4) 23.3–42.3 105.6 (2.8) 89.5–129.5

Mild pre-eclampsia (n = 20) 33.2 (1.4)a 23.0–43.2 105.3 (2.9)a 91.2–128.8

Severe pre-eclampsia (n = 20) 33.0 (1.8)a,b 24.4–43.0 106.9 (2.9)a,b 90.2–129.2
aNot significant versus normal group; bNot significant versus mild pre-eclampsia group. 
SE = standard error.
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Our results are supported by those 
of Davis et al. who reported a significant 
increase in adiponectin in pre-eclamptic 
women without any significant changes 
in serum levels of estrogen, proges-
terone or human chorionic gonado-
trophin [29]. The results are also in line 
with  the findings of D’Anna et al. who 
reported increases in the levels of adi-
ponectin during the third trimester in 
pre-eclamptic patients [30].

Several mechanisms to explain 
the elevation of adiponectin levels in 
pre-eclampsia have been proposed. 
It may be secondary to exaggerated 
non-specific adipocyte lipolysis or a 
physiological response to enhance fat 
utilization and attenuated endothelial 
damage  [31]. Other  factors  that may 
cause the elevation of plasma adiponec-
tin concentrations in pre-eclampsia 
include  adiponectin  resistance  [32], 
alterations in renal function and ongo-
ing adiponectin synthesis in adipose 
tissues [35].

Serum adiponectin levels did not 
correlate with BMI, proteinuria, es-
tradiol or progesterone levels in any 
group. On the other hand, there was a 
significant negative correlation between 
serum levels of adiponectin and both 
systolic and diastolic blood pressure in 
the pre-eclamptic group.

Our finding that adiponectin levels 
did not correlate with maternal BMI is 
in line with the study of Herse et al. [33]. 
This can be explained by the evidence 
that BMI in pregnancy does not accu-
rately reflect fat stores because maternal 
weight  is  influenced by  the weight of 
the fetus, placenta and amnions and by 

plasma volume  [34]. However, Hen-
deler et al. concluded that women with 
severe pre-eclampsia and BMI > 25 kg/
m2 have decreased serum adiponectin 
levels, while normal weight women with 
pre-eclampsia have increased adiponec-
tin levels [35]. They suggested that the 
increased adiponectin in normal weight 
pre-eclamptic women may represent 
the normal physiological feedback re-
sponse, but that this mechanism might 
not function properly in overweight and 
obese pre-eclamptic woman because of 
increased adiponectin levels and insulin 
resistance, suggesting that decreased 
adiponectin levels may play a role in the 
pathophysiology of pre-eclampsia.

It is reported that the second half of 
pregnancy is a state of physiological in-
sulin resistance, which is characterized 
by hyperinsulinaemia, glucose intoler-
ance and  lipid abnormalities [36–41]. 
This state of insulin resistance is ex-
acerbated in pre-eclampsia, together 
with enhanced systemic inflammatory 
reactivity and endothelial dysfunction. 
At the same time, the circulating lev-
els of both adiponectin and leptin are 
elevated in pre-eclampsia with the 
enhancement of insulin sensitivity 
[15,36–40].

When the pathological character-
istics of pre-eclampsia and the changes 
in adiponectin and leptin levels are 
considered together, it is clear that the 
elevation of serum adiponectin and 
leptin is paradoxical and may play an 
important role in the pathophysiology 
of pre-eclampsia. This concept was sup-
ported by Fasshauer et al., who reported 
increased serum levels of adiponectin 

in pre-eclamptic patients which were 
positively associated with markers of 
insulin sensitivity in those patients. They 
concluded that adiponectin might be 
part of a physiological feedback mecha-
nism improving insulin sensitivity and 
cardiovascular health in pre-eclamptic 
patients [42].

In the present study serum adi-
ponectin levels showed a significant 
negative correlation with both systo-
lic and diastolic blood pressure in all 
groups. This finding is in line with that 
of Li et al. who reported a negative 
correlation between adiponectin and 
blood pressure in normotensive popu-
lations  [43]. Moreover, Ouchi  et  al. 
concluded that this effect may be me-
diated via inflammatory pathway or li-
pid metabolism [44]. Adiponectin has 
been shown to have pro-angiogenic, 
anti-atherogenic and anti-inflammato-
ry  functions  in  the endothelium [45]. 
Moreover, hypoadiponectinaemia is 
associated with impaired endothelium-
dependent vasodilatation and reduced 
blood flow [23], and is an independent 
risk factor for hypertension [44]. These 
data suggest that adiponectin might 
maintain endothelial function and its 
deficiency might lead to endothelial 
dysfunction/hypertension. Thus,  the 
elevation of circulating adiponectin 
might be a physiological response to 
the endothelial dysfunction caused 
by angiogenic factors derived from 
the placenta in pre-eclamptic women 
[46,47]. Taken together, these findings 
indicate that adiponectin has a role, ei-
ther direct or indirect in the regulation 
and integrity of the vascular system.

Table 4 Correlations between body mass index (BMI) and estradiol and progesterone levels with adiponectin levels 

Group BMI Estradiol Progesterone

r P-value r P-value r P-value

Normal pregnancy (n = 20) 0.27 NS 0.04 NS 0.24 NS

Mild pre-eclampsia (n = 20) 0.13 NS 0.02 NS 0.01 NS

Severe pre-eclampsia (n = 20) 0.12 NS 0.28 NS 0.04 NS

r = correlation with adiponectin levels in the same group. 
NS = correlation not significant.
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On the other hand, our results con-
tradict those of other investigators who 
reported decreased adiponectin levels 
in pre-eclamptic women in comparison 
with normotensive pregnant women; 
they also suggested that this decrease 

may contribute to the pathophysiology 
of pre-eclampsia  [48–51]. Ouyang et 
al. found reduced adiponectin levels in 
pre-eclamptic women, especially in se-
vere cases [52]. This contradictory may 
relate to differences in body fat, insulin 

sensitivity or haemoconcentration in 
the study populations.

In conclusion, adiponectin was 
markedly increased in case of pre- 
eclampsia, especially in severe cases, 
and there was a negative correlation 

Figure 1 Correlation between serum adiponectin levels and blood pressure in women with (a) normal pregnancy, (b) mild 
pre-eclampsia, (c) severe pre-eclampsia
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Histological findings in women with postmenopausal 
bleeding: Jordanian figures
I. Bani-Irshaid 1 and A. Al-Sumadi 1

ABSTRACT Postmenopausal bleeding represents one of the most common reasons for referral to gynaecological 
services. A retrospective review was made of the hospital records of 482 women presenting with postmenopausal 
bleeding to a referral hospital in Amman, Jordan. Histopathological reports and patients’ records were reviewed 
and different causes of bleeding were identified and related to patients’ age. Adenocarcinoma was responsible 
for 9% of cases, and hyperplasia for 11%. Atrophy of the endometrium was the most common finding (52% 
of women), followed by hyperplasia (with and without atypia) (11%) and carcinoma (9%). The risk of cancer 
increased with increasing age while the incidence of bleeding decreased with age. Other pathology was reported 
as the main finding in 11 cases (2%) with postmenopausal bleeding. These preliminary data are the first reports 
from Jordan of histopathological findings in this group of patients, and a larger study is required to establish 
national figures.

1King Hussein Medical Centre, Amman, Jordan (Correspondence to I. Bani-Irshaid: irshaid71@yahoo.com).
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النتائج اهليستولوجية لدى النساء الاليت يعانني من النـزف التايل لإلياس: األرقام يف األردن
إبراهيم بني ارشيد، أيمن الصامدي

اخلالصـة: يمثل النـزف التايل لإلياس واحدًا من أكثر األسباب شيوعًا يف اإلحالة إىل خدمات طب النساء. وقد ُأجرَيت مراجعة استعادية لسجالت 
التايل لإلياس. وتم  النـزف  482 امرأة، راَجْعَن مستشفيات اإلحالة يف عاّمن، األردن، وهنَّ يشتكنَي من  النِّْسَوة بلغ  املستشفيات اخلاصة لعدٍد من 
استعراض التقارير اهليستوباثولوجية وسجالت املريضات، ومن َثمَّ حتديد أسباب النـزف املختلفة وربطها بعمر املريضات. وتبني أن الرسطانة الغدية 
كانت مسؤولة عن 9% من احلاالت، وفرط التنسج عن 11%. وأن ضمور بطانة الرحم كان من أكثر األسباب شيوعًا )52% من النساء(، يليه فرط 
التنسج )سواء النمطي أو الالنمطي( )11%(، والرسطانة )9%(. وزاد خطر الرسطان مع التقدم يف العمر يف حني َتَناَقَص حدوث النـزف مع التقدم يف 
َل تقرير  العمر. وكانت حاالت باثولوجية أخرى هي السبب يف 11 حالة أخرى )2%( تعاين من النـزف التايل لإلياس. ومتثل هذه البيانات األولية أوَّ

َيِرُد من األردن عن النتائج اهليستوباثولوجية هلذه املجموعة من املريضات. عىل أنه الُبدَّ من إجراء دراسة أشمل لتحديد األرقام الوطنية. 

Résultats histologiques chez des femmes ménopausées présentant des saignements gynécologiques : 
données jordaniennes

RÉSUMÉ Les saignements chez les femmes ménopausées représentent l’un des motifs les plus fréquents 
d’orientation vers les services gynécologiques. Les dossiers médicaux de 482 femmes ménopausées admises 
dans un hôpital de recours à Amman (Jordanie) pour des saignements gynécologiques ont fait l’objet d’une étude 
rétrospective. Les comptes rendus histopathologiques et les dossiers médicaux ont été étudiés et différentes 
causes de saignement ont été identifiées et reliées à l’âge des patientes. Un adénocarcinome était à l’origine de 
9 % des cas, et une hyperplasie de 11 % des cas. Le résultat le plus fréquent était une atrophie de l’endomètre 
(52 % des femmes), suivi par une hyperplasie (atypique ou non, 11 %) et un carcinome (9 %). Le risque de cancer 
augmentait parallèlement à l’âge alors que l’incidence des saignements diminuait avec l’âge. Chez onze femmes 
ménopausées (2 %), les saignements gynécologiques étaient provoqués par une autre pathologie. Ces données 
préliminaires représentent le premier rapport jordanien sur les résultats histopathologiques dans ce groupe de 
patientes, et une étude à plus grande échelle est requise pour rassembler des données nationales.
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Introduction

Postmenopausal bleeding represents 
one of the most common reasons for 
referral to gynaecological services, 
largely due to suspicion of an under-
lying  endometrial malignancy  [1]. A 
woman not taking hormone replace-
ment therapy (HRT) who bleeds after 
the menopause has a 10% risk of having 
genital cancer and a further 10% risk of 
significant pathology  [2]. Therefore, 
postmenopausal bleeding should al-
ways be investigated no matter how 
minimal or nonpersistent. Causes 
may be nongenital, genital, uterine or 
extrauterine. Traumatic bleeding from 
an atrophic vagina may account for up 
to 15% of all causes of postmenopausal 
bleeding  [3]. Endometrial  atrophy  is 
the most common endometrial find-
ing in women with postmenopausal 
bleeding,  accounting  for  60%–80% 
of  such bleeding  [4]. Unrecognized 
and untreated polyps may be a source 
of continued or recurrent bleeding, 
leading eventually to unnecessary hys-
terectomy [4,5]. 

Endometrial hyperplasia occurs in 
5%–10% of patients with postmenopau-
sal uterine bleeding [6]. Oestrogen is an 
established risk factor for endometrial 
hyperplasia and cancer. The source of 
excess oestrogen should be considered, 
including obesity, exogenous oestrogen 
or an oestrogenic-secreting ovarian 
tumour  [7]. Clinically  significant hy-
perplasia usually evolves within a back-
ground of proliferative endometrium as 
a result of protracted oestrogen stimu-
lation in the absence of progesterone 
influence [8]. Not only  is endometrial 
hyperplasia important because of the 
possibility of abnormal uterine bleed-
ing but it may also precede or occur si-
multaneously with endometrial cancer 
[9,10]. Postmenopausal bleeding is the 
most common presenting symptom 
in women diagnosed with endometrial 
cancer [11,12].

A number of studies on endome-
trial histopathology in postmenopausal 

women have been conducted world-
wide, but there are few in the Eastern 
Mediterranean Region and none in 
Jordan to determine the size of the 
problem and the risks in our popula-
tion. One study in Israel was conducted 
on the incidence of benign pathology, 
atrophic endometrium and risk of ma-
lignancy [13]. Although the ideal study 
will be population-based, we aimed in 
this study to present a hospital-based 
survey, hoping that we can present more 
informative results from population-
based data in the future.

Methods 

The study was a retrospective review of 
records over a 4-year period between 
May 1998 and May 2002 in King Hus-
sein Medical Centre, a referral hospital 
accepting referrals from 5 different hos-
pitals in Jordan: Prince Rashed Hospital 
(Irbid, north Jordan); Prince Hashem 
Hospital, Zarqa (east Jordan); Prince Ali 
Hospital (Karak, south Jordan); Prince 
Zaid Hospital (Tafelah, south Jordan); 
and Princess Rashed Hospital (Aqaba, 
south Jordan). The women of the 
sample were therefore fairly representa-
tive of the whole population of Jordan 
presenting to gynaecology departments 
with postmenopausal bleeding.

We reviewed the records of all 
women who presented to King Hus-
sein Medical Centre with postmeno-
pausal bleeding over the study period. 
The inclusion criteria were referral to 
the gynaecology department of one of 
the Royal Medical Services hospitals 
because of uterine bleeding, appearing 
1 year or more after menopause. Men-
strual status, obstetric and medical his-
tory, as well as pharmacological therapy 
were reviewed. The results of gynae-
cological examinations were obtained 
from the medical records. Women 
taking HRT for vasomotor symptoms 
were excluded from the study. All 
women underwent D&C, which was 
the routine treatment for these patients 

at King Hussein Medical Centre at that 
time. The histopathology reports were 
from 4 different pathologists and the 
final pathological diagnoses were taken 
verbatim from the reports. As this study 
was retrospective, we were unable to 
discuss the reports with the pathologist 
or reanalyse them. 

A  total  of  482  reports  were  re-
viewed:  14  were  excluded  because 
the women were taking HRT, and the 
remaining 468 reports were analysed. 
The endometrial specimens were di-
vided into the following histological 
categories: atrophy; proliferation; secre-
tion; endometrial poly; simple or cystic 
hyperplasia; adenomatous hyperplasia; 
atypical hyperplasia; carcinoma; other, 
including sample not representative, 
samples with only fibromuscular tissue 
and samples too scanty for appropriate 
evaluation.

Results

The mean age of women with post-
menopausal bleeding was 55.3 years 
(range 41–85 years)  and  the median 
age when menopause occurred was 
50.6 years. Figure 1 shows the frequency 
of bleeding of different age groups. The 
incidence of postmenopausal bleeding 
declined with increasing age.

The histopathological findings 
in the endometrium of women with 
postmenopausal bleeding are shown in 
Table 1. Atrophy of the endometrium 
was  the most  common finding  (52% 
of women), followed by hyperplasia 
(with and without atypia) (11%) and 
carcinoma (9%). 

Figure 2  illustrates  the  rate of  en-
dometrial cancer as the underlying 
cause in different age groups in our 
population. The rate was highest in the 
age group 70–74 years.

In women younger than 60 years of 
age, 8.7% of  the  specimens were  clas-
sified as “not representative” and the 
corresponding figure for women older 
than 60 years was 18.8%. 
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Of the 11 women classified with 
extrauterine pathology “other disor-
ders”, 3 (0.6%) had cervical  squamous 
carcinoma and 8  (1.7%) had ovarian 
tumours (3 mutinous borderline tu-
mours; 2 mature cystic teratoma and 3 
thecomas, of which 2 were combined 
with adenomatous hyperplasia).

Discussion

Few analyses of the causes of uterine 
bleeding in postmenopausal women 
are based on representative popula-
tions. This study included all women 
presenting with uterine bleeding after 
the menopause in a defined health care 
region during a period of 4 years.

Although the diagnostic accuracy of 
D&C is still controversial, it was used 
in this study since, until recently, it was 

the investigation of choice at Royal 
Medical Services hospitals. Since early 
2004, hysteroscopic-guided biopsy has 
been introduced to the hospitals. A high 
percentage of the specimens obtained 
in this study (13%), most of which were 
obtained  from women older  than 60 
years, were not representative of the 
endometrium and were inadequate for 
evaluation. Different studies showed 
different figures of sample impossible to 
evaluate because they were inadequate 
(10%–20%) [13–15]. 

In our study atrophy of the en-
dometrium was the predominant 
finding in the women in the postmeno-
pausal period (52%), a figure which  is 
comparable to that of a regional study 
in  Israel (42.8%) [13].  It  is not known 
why some patients tend to bleed from 
an atrophic endometrium. Anatomical 
vascular variations or local abnormal 

haemostatic mechanisms in the uterus 
have been proposed as the mechanism 
[14,15]. 

Adenocarcinoma of the endometri-
um was found in 9% of the samples. The 
incidence of endometrial carcinoma in 
studies published between 1985 and 
2004 varied between 3.7% and 17.9% 
[10,12,16–18]; many of  these  reports 
focused on malignancy and, like our 
study, were based only on hospitalized 
women . Although the rate of postmeno-
pausal bleeding declined with increasing 
age, the peak incidence of endometrial 
carcinoma occurred in the age group 
70–74 years [15,16]. An increasing inci-
dence of uterine malignancy in women 
with age has been demonstrated before 
[19,20].

Adenomatous hyperplasia, with or 
without atypia, is considered to be a pre-
cursor of carcinoma [13] and was found 
in about 11% of women in the present 
study. The relatively low incidence of 
hyperplasia as the cause of bleeding 
could be due both to the strict selection 
of postmenopausal women and to the 
fact that none had been treated with 
oestrogen replacement therapy. The 
incidence of benign endometrial polyps 
(5%) was  lower  than previous findings 
by Lidor et al.  [4] and Gredmark et al. 
[15]. In our study 3% of the postmeno-
pausal women had an endometrium 

Figure 1 Age of women with postmenopausal bleeding (n = 468)

Table 1 Histopathological findings among women with postmenopausal bleeding 

Endometrial appearance No. % (n = 468)

Atrophy 243 51.9

Proliferation 19 4.1

Secretion 16 3.4

Polyps 24 5.1

Hyperplasia, with and without atypia 52 11.1

Carcinoma 43 9.2

Not representative 60 12.8

Other disorders 11 2.4
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characterized as secretory. This could be 
due to fluctuating levels of progesterone 
from follicular remnants, as the decline 
of ovarian function in postmenopausal 
women is a gradual process.

Carcinoma of the cervix was found 
in only 3 women (0.6%). This was lower 
that the study in Israel (2.5%, 11 out of 
398) [13] and contrasts with a  report 
from European countries describing 
malignant conditions in 30% of women 
presenting with postmenopausal bleed-
ing, almost one-third of which were 
cervical squamous cell carcinomas [17]. 
Our figure also needs to be interpreted 
in the absence of a cervical screening 
programme in our country, as cervi-
cal cancer risk declines when effective 
screening programmes are in place. The 

low incidence of cervical cancer is in 
agreement with other figures from con-
servative societies [12,13]. 

In 8 women significant ovarian 
pathological conditions were observed. 
These observations support the use 
of transvaginal scan ultrasound in the 
evaluation of postmenopausal bleeding, 
especially since endometrial carcinoma 
has been found to be extremely rare in 
women with an endometrial thickness 
less than 5 mm [21].

In conclusion, this retrospective 
study of postmenopausal women 
with uterine bleeding showed that 
the number of women with bleeding 
decreased with increasing age, while 
the probability of endometrial cancer 
as the underlying cause increased. It 

is  important  to note  that  about  50% 
of the women with postmenopausal 
bleeding had an atrophic endometrium, 
which is similar to other parts of the 
world including this region (Saudi 
Arabia, Israel). Due to the prevalence 
of low endometrial thickness found in 
our sample of postmenopausal women 
they are not at high risk of endometrial 
cancer. These preliminary data are the 
first reports from Jordan of histopatho-
logical findings in this group of patients, 
and a larger study is required to establish 
national figures. It is proposed that post-
menopausal bleeding can be managed 
expectantly in patients for whom an 
ultrasound examination demonstrates 
ordinary adnexa and a thin endometrial 
mucosa.
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Women, ageing and health: a framework for action

Women, ageing and health: a framework for action presents the evidence about women, ageing and health from a gender 
perspective and provides a framework for developing action plans to improve the health and well-being of ageing women. 
It serves as a complement to a  longer publication entitled Women, ageing and health: a review.  focus on gender. This 
report endeavours to provide information on ageing women in both developing and developed countries; however, data 
are often scant in many areas of the developing world.

Some implications and directions for policy and practice based on the evidence and known best practices are included in 
the report. These are intended to stimulate discussion and lead to specific recommendations and action plans. The report 
provides an overall framework for taking action that is useful in all settings.

Further information about this and other WHO publications is available at: http://www.who.int/publications/en/
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Prevalence and risk factors of erectile dysfunction 
among patients attending primary health care centres 
in Qatar
A. Ahmed,1 A. Alnaama,2 K. Shams 2 and M. Salem 1

ABSTRACT Erectile dysfunction is a common health problem affecting the quality of life of men of all ages. The 
aim of this study was to find the prevalence of and significant risk factors for erectile dysfunction among men of all 
nationalities attending primary health care centres in Qatar for any reason. Respondents aged > 30 years (n = 1139) 
completed the sexual health inventory for men plus a questionnaire about their demographic characteristics, 
lifestyle habits and presence of chronic diseases. The total prevalence of erectile dysfunction was 56.9% (32.7% 
mild and 2.3% severe cases). All studied sociodemographic variables showed a significant association with 
erectile dysfunction. A lower prevalence of erectile dysfunction was found in smokers and those who exercised. 
More than 1 sexual partner, obesity and having a chronic disease (hypertension, coronary heart disease, 
hypercholesterolaemia or diabetes mellitus) were significantly positively associated with erectile dysfunction.
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معدل انتشار وعوامل اختطار خلل االنتعاظ لدى ُمَراِجِعي مراكز الرعاية الصحية األولية يف قطر
عبد املجيد أمحد، عبد اهلل النعمة، خالد شمس، حممد سامل

الرجال من كل األعامر. واهلدف من هذه  التي تؤثر عىل نوعية حياة  الشائعة  اخلالصـة: يعترب خلل االنتعاظ )االنتصاب( من املشكالت الصحية 
الدراسة هو الوصول إىل معدل االنتشار وعوامل االختطار األساسية املسببة خَلَلل االنتعاظ عند الرجال من كل اجلنسيات الذين يراجعون مراكز 
الرعاية الصحية األولية يف قطر ألي سبب من األسباب. وقد قام الـُمْسَتْجَوبون ممن َتْربو أعامرهم عىل 30 عامًا )العدد = 1139( باستكامل جدول َجْرد 
الصحة اجلنسية اخلاص بالرجال باإلضافة إىل االستبيان اخلاص بسامهتم الديموغرافية، وعاداهتم احلياتية، ووجود أمراض مزمنة لدهيم. وتبنيَّ أن 
إمجايل معدل انتشار خلل االنتعاظ يبلغ 56.9% )32.7% حالة طفيفة و2.3% حالة وخيمة(. وأظهرت مجيع املتغريات االجتامعية والديموغرافية التي تم 
دراستها، تراُبطًا ُيْعَتدُّ به إحصائيًا مع خلل االنتعاظ. وتبني انخفاض معدل انتشار خلل االنتعاظ بني املدخنني ومماريس الرياضة. كام تبني أن ممارسة 
اجلنس مع أكثر من قرين واحد، والسمنة، ووجود مرض مزمن )فرط ضغط الدم، املرض القلبي التاجي، فرط كوليسرتول الدم، السكري( يرتابط 

تراُبطًا إجيابيًا ُيعَتدُّ به إحصائيًا مع خلل االنتعاظ.

Prévalence du dysfonctionnement érectile et facteurs de risque chez les patients des centres de soins de 
santé primaires au Qatar

RÉSUMÉ Le dysfonctionnement érectile est un problème de santé fréquent influant sur la qualité de vie des hommes 
de tout âge. L’objectif de la présente étude était de déterminer la prévalence du dysfonctionnement érectile et les 
facteurs de risque importants chez les patients des centres de soins de santé primaires au Qatar, sans distinction 
de motif de consultation. Les répondants âgés de plus de 30 ans (n = 1139) ont rempli le questionnaire SHIM sur la 
santé sexuelle de l’homme, plus un questionnaire sur les caractéristiques démographiques, le mode de vie et la 
présence de pathologies chroniques. La prévalence totale du dysfonctionnement érectile était de 56,9 % (32,7 % 
modéré et 2,3 % sévère). Toutes les variables sociodémographiques étudiées étaient significativement associées 
au dysfonctionnement érectile. Une prévalence plus faible du dysfonctionnement érectile a été retrouvée chez 
les fumeurs et les sportifs. Le fait d’avoir plus d’une partenaire sexuelle, de souffrir d’obésité ou d’une pathologie 
chronique (comme une hypertension, une coronaropathie, une hypercholestérolémie ou un diabète sucré) était 
positivement et fortement associé au dysfonctionnement érectile.
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Introduction

Erectile dysfunction is a common medi-
cal problem affecting approximately 
15% of men each year  [1]. Over 150 
million men worldwide were estimated 
to have been affected by erectile dys-
function in 1995, and this is projected to 
rise to 320 million by 2025 [2]. Severe 
erectile dysfunction is an independent 
predictor of poor quality of life and not 
an indicator for comorbid diseases [2]. 
Erectile dysfunction may have a physi-
ological or psychological basis, but the 
most common cause is thought to be 
related to vascular abnormalities of the 
penile blood supply and erectile tissue 
often  associated with  cardiovascular 
diseases and their risk factors [3,4].

The prevalence of erectile dysfunc-
tion varies widely in studies from different 
countries. It was estimated to be 18.4% in 
men aged ≥ 20 years in the United States 
[3], 49.4%  in Canada [5] and 63.6%  in 
Hong Kong [6].  In a study  in Qatar the 
prevalence of erectile dysfunction among 
Qatari  patients was 66.2%  among hy-
pertensive patients  and 23.8%  among 
non-hypertensive controls [7].

Qatar is a small developing country 
with population of around 1.5 million. 
There are 21 primary care health centres, 
most of them in Doha city. No previous 
study has investigated the prevalence of 
erectile dysfunction among the general 
population of different nationalities with 
different health status in Qatar. The aim 
of this study therefore was to estimate the 
prevalence of erectile dysfunction among 
the men of all nationalities attending 
primary health care (PHC) centres for 
any reason, and to study significant risk 
factors for erectile dysfunction with the 
aim of developing a strategic plan to 
prevent and control the problem.

Methods

Sample
This was a descriptive cross-sectional 
study conducted in 2008 in the 21 PHC 

centres distributed throughout the state 
of Qatar. Our target population was 
all male patients attending all PHC 
centres  for  any  reason and aged > 30 
years. The inclusion criteria were age > 
30 years, any nationality and agreeing to 
participate.

Our sample size was calculated us-
ing the Epi-info program. The expected 
prevalence used was 18% [3],  and  the 
worst acceptable prevalence was 15%, 
so  the  sample  size was 1000 patients 
within  the 99% confidence  level. Be-
cause of the sensitivity of the questions, 
the dropout rate was considered as 10%, 
so the total number was 1100 patients.

We used a multistage technique to 
select 4 PHC centres  (2 urban and 2 
semi-urban) using a simple random 
method to ensure that the sample rep-
resented all nationalities living in Qatar. 
The second stage was to select about 
300 patients  from each centre using a 
systematic random method to select 
every 5th male patient aged > 30 years 
who was registered in the reception after 
taking his written consent to participate 
in the study. The next patient was se-
lected if a patient refused to participate.

Data collection
Every  recruited  patient  was  given  2 
questionnaires to complete. The first 
collected sociodemographic data (age, 
nationality, occupation, education, in-
come (satisfied or not satisfied), number 
of children and some lifestyle and clini-
cal information on possible risk factors 
for erectile dysfunction (presence of any 
chronic diseases and their duration, tak-
ing any medication, number of lifetime 
sexual partners). Data were collected 
on: smoking (ever smoked cigarettes), 
exercise (ever took exercise) and alco-
hol use (ever drank alcohol). Weight 
and height were measured to calculate 
body mass index (BMI). The BMI 
cutoffs were: overweight were 20–25 
kg/m2, obese 25–35 kg/m2, morbidly 
obesity > 35 kg/m2, normal 18–20 kg/
m2, subnormal < 18 kg/m2. High blood 
pressure was  systolic/diastolic blood 

pressure > 140/90 mmHg and diabetes 
mellitus was blood glucose > 126 mg/
dL, not differentiated by type 1 or 2.

The second questionnaire was 
the sexual health inventory for men 
(SHIM) which includes 5 questions 
to identify cases of erectile dysfunction 
and classify them into mild, moderate 
or severe [8]. The Arabic version of the 
inventory was used.

Analysis
Epi-Info, version 6 statistical package was 
used for data tabulation and analysis. 
Chi-squared and Fisher exact tests were 
used for testing significance. P  < 0.05 
was considered significant.

Results

Of the 1139 respondents 649 had some 
degree of erectile dysfunction based on 
the SHIM scale, giving an overall crude 
prevalence of erectile dysfunction in 
this  sample of 56.9%. A majority were 
mild cases (32.7%), while the remainder 
were  classified  as moderate  (18.0%), 
moderate or  severe  (4.3%) or  severe 
(2.3%).

All of the sociodemographic factors 
recorded—age, nationality, education, 
occupation, income and number of 
children—were significant risk factors 
for erectile dysfunction (Table 1). Qa-
tari males had the highest prevalence of 
erectile dysfunction (64.7%),  followed 
by other Asian males (60.7%) and men 
of other Arab nationalities (48.0%).

Table  2  shows  the  prevalence  of 
erectile dysfunction according to some 
lifestyle and clinical risk factors. Males 
who smoked had a significantly lower 
prevalence of erectile dysfunction than 
those who did not smoke (48.6% versus 
59.8%) (P = 0.004). Men who exercised 
had a lower prevalence of erectile dys-
function than those who did not (43.1% 
versus 69.4%) (P < 0.001). Alcohol con-
sumption was not a significant risk factor 
for erectile dysfunction. The prevalence 
of erectile dysfunction among normal 
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weight men was 52.7%,  among obese 
men was 64.9% and among  the mor-
bidly obese was 72.4% (P < 0.001). Men 
who had 1 sexual partner had a lower 
rate of erectile dysfunction than those 
with > 1 partner (55.8% versus 70.3%) 
(P < 0.001).

There were significant positive re-
lationships between erectile dysfunc-
tion and having a chronic disease (P < 
0.001). Men  suffering  from hyperten-
sion, coronary heart disease, hyperc-
holesterolaemia and diabetes mellitus 
had a significantly higher rate of erectile 
dysfunction. Those with thyroid dis-
ease, liver disease, renal disease, bron-
chial asthma, psychiatric disease and 

cerebrovascular disease also had higher 
rates of erectile dysfunction although 
the results were not statistically signifi-
cant (Table 3).

Discussion

Dunn et al., in their study of the preva-
lence of erectile dysfunction in the gen-
eral population in England, found that 
its prevalence was relatively high, and 
concluded many people would actually 
like help for such a problem [9]. Claro 
et al. also concluded that erectile dys-
function was a widespread and very 
common health problem affecting the 
quality of  life of men of  all  ages  [10]. 

In our study, the prevalence of erectile 
dysfunction  in  all  stages  was  56.9% 
among men aged > 30 years,  a higher 
figure than 49.4% in a study in Canada 
among males aged 40–88 years [5] and 
51% in a study in the United States in a 
general medical setting [11]. However, 
our figure was lower than a Hong Kong 
study  in 2001 which  found  the preva-
lence of erectile dysfunction was 63.6% 
[6]. Although our result was higher than 
most previous studies, it looks very high 
in comparison with a Chinese study 
which found that the overall prevalence 
of erectile dysfunction among men aged 
35–74 years was only 16.3% [12]. These 
differences between our result and other 
studies could be explained on the basis of 

Table 1 Relationship between some sociodemographic characteristics and presence of erectile dysfunction among men aged 
> 30 years attending primary care centres in Qatar for any reason

Variable Erectile dysfunction Normal χ2 P-value

No. % No. %

Age (years)

30–40 153 40.7 223 59.3 101.33 < 0.001

> 40–50 254 57.5 188 42.5

> 50–60 179 71.9 70 28.1

> 60 63 88.7 8 11.3

Nationality

Qatari 110 64.7 60 35.3 9.84 < 0.001

Other Arab 183 48.4 195 51.6

Asian 349 60.7 226 39.3

Other 7 43.8 9 56.3

Education

Illiterate 174 64.7 95 35.3 8.72 0.012

Pre-university 280 55.4 225 44.6

University and above 195 53.4 170 46.6

Occupation

Unemployed 62 79.5 16 20.5 78.17 < 0.001

Clerk 216 68.8 98 31.2

Army 12 34.3 23 65.7

Skilled manual 319 48.0 345 52.0

Retired 40 83.3 8 16.7

Income 7.27 0.026

Satisfactory 442 59.6 299 40.4

Unsatisfactory 207 52.0 191 48.0

No. of children 19.66 < 0.001

0 51 7.9 51 10.4

1–3 302 46.5 279 56.9

> 3 296 45.6 160 32.7
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difference in culture and methodologies 
used including difference in the sample 
sizes and sample techniques.

The prevalence of different de-
grees of erectile dysfunction found in 
the present  study (32.7% mild, 18.0% 
moderate, 4.3% moderate to severe and 
2.3%  severe)  can  be  compared with 
another study in the United States of 
1290  individuals  in which 27% of  the 
sample population were suffering from 
mild erectile dysfunction, 17% moder-
ate and 10% severe [13]. The difference 
could be due to different population 
age groups (they started from 40 years 
or more) and different population 
cultures and sociodemographic risk 
factors.

Regarding sociodemographic risk 
factors, we found that age, nationality, 
occupation, education level, number of 
children and satisfaction with income all 
showed significant differences between 
men suffering from erectile dysfunction 
and those who did not. This result is sup-
ported by many studies [7,9–11,14,15]. 
Surprisingly, Qatari males showed the 
highest prevalence of erectile dysfunc-
tion (64.7%) compared with other na-
tionalities. Such a high prevalence might 
be explained by a lack of exercise due 
to the high income and urbanized life-
style in Qatar in addition to unhealthy 
nutrition resulting in obesity and other 
chronic diseases. The high prevalence in 
a Hong Kong study (63.6%) [6] agrees 

with our result for Asian males (60.7%). 
A study in Brazil found that there was 
no statistical difference in the rate of 
erectile dysfunction between men of 
different salary levels, which could be 
explained by the narrow salary differ-
ence among their population sample in 
comparison with the big differences in 
income among the population of Gulf 
countries [10].

Taking exercise was significantly 
associated with erectile dysfunc-
tion, as found by some other studies 
[1,3,10,12,14]. On the other hand,  the 
finding that smokers had a lower 
prevalence of erectile dysfunction than 
non-smokers contrasts with the find-
ings of these studies. This result raises 

Table 2 Relationship between selected lifestyle and clinical risk factors and erectile dysfunction among men aged > 30 years 
attending primary care centres in Qatar

Variable Erectile dysfunction Normal χ2 P-value

No. % No. %

Smokes 0.004

Yes 138 48.6 146 51.4

No 511 59.8 344 40.2 10.94

Drinks alcohol 0.38

Yes 30 66.7 15 33.3

No 619 56.6 475 43.4 1.92

Takes exercise < 0.001

Yes 232 43.1 306 56.9

No 417 69.4 184 30.6 80.64

BMI a < 0.001

Subnormal 15 22.1 53 77.9

Normal 266 52.7 239 47.3

Overweight 273 64.5 150 35.5

Obese 74 64.9 40 35.1
53.25

Morbidly obese 21 72.4 8 27.6

No. of sexual partners

1 585 55.8 463 44.2
0.01

> 1 64 70.3 27 29.7 9.23

Surgery or vertebral column trauma

Yes 29 59.2 20 40.8
0.75

No 620 56.9 470 43.1 0.1

Using medication for erectile
dysfunction < 0.001

Yes 84 85.7 14 14.3

No 565 54.3 476 45.7 36.06
aSubnormal < 18 kg/m2, normal 18–20 kg/m2, overweight 20–25 kg/m2, obese 25–35 kg/m2, morbidly obesity > 35 kg/m2. 
BMI = body mass index.
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a question about the use of tobacco to 
relieve stress, which is a common prob-
lem among the expatriate population 
due to the high workload and insecure 
employment. Alcohol consumption 
was not a significant factor in erectile 

dysfunction, a finding which disagrees 
with a study in the United States show-
ing a higher prevalence of erectile 
dysfunction among men who drank al-
cohol than those who did not [16]. The 
rate of obesity was significantly different 

Table 3 Relationship between presence of chronic diseases and erectile dysfunction among men aged > 30 years attending 
primary care centres in Qatar

Variable Erectile dysfunction Normal χ2 P-value

No. % No. %

Chronic disease

Yes 402 74.6 137 25.4

No 247 41.2 353 58.8 128.03 < 0.001

Hypertension a

Yes 247 74.6 84 25.4

No 402 49.8 406 50.2 58.9 < 0.001

Coronary heart disease

Yes 19 90.5 2 9.5

No 630 56.4 488 43.6 9.7c 0.002

Diabetes mellitus b

Yes 275 82.6 58 17.4

No 374 46.4 432 53.6 15.32 < 0.001

Thyroid disease

Yes 8 72.7 3 27.2

No 641 56.8 487 43.2 1.12c 0.29

Hypercholesterolaemia

Yes 64 97.0 2 3.0

No 585 55.5 470 44.5 13.58 < 0.001

Liver disease

Yes 4 66.7 2 33.4

No 645 56.9 488 43.1 0.23c 0.12

Renal disease

Yes 6 85.7 1 14.3

No 643 56.8 489 43.2 2.36c 0.12

Bronchial asthma

Yes 22 64.7 12 35.3

No 627 56.7 478 43.3 0.84 0.35

Psychiatric disease

Yes 3 75.0 1 25.0

No 646 56.9 489 43.1 0.53c 0.46

Peripheral vascular disease

Yes 2 66.7 1 33.4

No 647 57.0 489 43.0 0.53c 0.46

Cerebrovascular disease

Yes 1 100.0 0 0

No 648 48.9 490 51.1 0.75c 0.38
aHigh blood pressure = systolic/diastolic blood pressure > 140/90 mmHg. 
bDiabetes mellitus = blood glucose > 126 mg/dL, not differentiated by type 1 or 2. 
cFisher exact test.

comparing men with and without erec-
tile dysfunction in our study. Burnett et 
al. in the United States [3] and Hunter 
Wessells et al. in China [17] also found 
that obesity was a significant risk factor 
for erectile dysfunction. Having more 
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than 1 sexual partner was also a signifi-
cant risk factor in our study.

We found that the prevalence of 
erectile dysfunction was significantly 
higher in men suffering from certain 
chronic diseases—hypertension, hy-
percholesterolaemia, coronary artery 
diseases and diabetes mellitus—than 
those without. These findings were ex-
pected, as they correspond with those 
of other researchers. Fouroutan et al. 
supported the relation between erectile 
dysfunction and both coronary artery 
diseases and hypercholesterolaemia [1]. 
Many other studies agree on this finding 
[3,5,7,12,18,19]. For diabetes, a number 

of previous studies showed it to be a 
major risk factor for erectile dysfunction 
which increased with increasing dura-
tion of  disease  [5–7,11,15,18,20,21]. 
Although erectile dysfunction was also 
more common in men suffering from 
the other chronic diseases studied 
—thyroid diseases, liver diseases, re-
nal diseases, cerebrovascular diseases, 
peripheral vascular diseases, bronchial 
asthma and psychiatric diseases—the 
differences were not significant. Rosen 
et al. concluded that erectile dysfunc-
tion was associated with increased age, 
diabetes, kidney disease, atherosclerosis, 
vascular disease  and depression  [22]. 

This difference was probably due to 
smaller size of our sample of males suf-
fering from such conditions.

Conclusion

The high prevalence of erectile dys-
function among men attending PHC 
centres in Qatar is a concern. Health 
policy-makers need to consider includ-
ing training of health personnel to 
consider the relevant risk factors during 
the physical, social and psychological 
diagnosis of different age and ethnic 
groups.
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Prevalence of stress among Iranian medical students: 
a questionnaire survey
G.M. Koochaki,1 A. Charkazi,2 A. Hasanzadeh,3 M. Saedani,4 M. Qorbani 5 and A. Marjani 6

ABSTRACT A cross-sectional study measured the frequency of self-reported stress symptoms among a weighted 
random sample of medical students in Isfahan, Islamic Republic of Iran. The data were gathered using the Kessler 
10-item psychological distress scale. The overall prevalence of stress among 222 students was 61.3% and there 
were no statistically significant differences in stress levels between students in the pre-clinical and clinical phases 
or different years of study. Married students had significantly lower scores than single students but there were 
no differences between the sexes. Students who chose to study medicine had lower stress scores than those 
who were influenced by family or had no choice about the subject. Students with mild to moderate stress were 
significantly more likely to suffer physical problems (OR = 4.42). Interventions are needed to tackle stress and 
improve Iranian medical students’ physical and psychological well-being.
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معدل انتشار اإلجهاد بني طلبة الطب اإليرانيني: مسح استبياين
قربان حممد كوشاكي، عبد الرمحن شاركازي، أكرب حسن زاده، حمسن صيداين، مصطفى قرباين، عبد اجلال مرجاين

اخلالصـة: أجرى الباحثون دراسة مستعرضة شملت عدة قطاعات عىل قياس معدل تكرار التبليغ الذايت عن أعراض اإلجهاد بني أفراد عينة عشوائية 
النفيس.  الُبنود العرشة لإلجهاد  البيانات باستخدام مقياس كسَلر ذي  إيران اإلسالمية. وتم تميع  ِوَزانيَّة من طلبة الطب يف أصفهان، بجمهورية 
وتبني أن إمجايل معدل انتشار اإلجهاد بني 222 طالبًا قد بلغ 61.3% وأنه ال توجد فروق ُيْعَتدُّ هبا إحصائيًا يف مستويات اإلجهاد بني الطلبة يف املرحلة 
الرسيرية وقبل الرسيرية أو يف خمتلف سنوات الدراسة. وكانت أحراز اإلجهاد لدى الطلبة املتزوجني أقل بكثري من أحراز اإلجهاد لدى الطلبة غري 
املتزوجني مع عدم وجود أيِّ اختالفات بني اجلنسني. ثم إن الطلبة الذين قّرروا دراسة الطب باختيارهم قد أحَرُزوا أحرازًا أقل من أحراز اإلجهاد 
لدى أولئك الذين تأثروا بآراء األرسة أو مل يكن هلم خيار يف هذا الصدد. وكان الطلبة الذين يعانون من اإلجهاد بدرجات طفيفة إىل معتدلة، أكثَر 
ضًا للمشاكل البدنية )OR = 4.42(. وقد دلَّت الدراسة عىل أن هناك حاجة إىل تدخالت للتعاطي مع اإلجهاد وحتسني املعافاة البدنية والنفسية  تعرُّ

لطلبة الطب اإليرانيني.

Prévalence du stress chez les étudiants en médecine iraniens : une enquête par questionnaire

RÉSUMÉ Une enquête transversale a mesuré la fréquence des symptômes de stress rapportés par les étudiants en 
médecine d’Ispahan (République islamique d’Iran) inclus dans un échantillon aléatoire pondéré. Les données ont 
été collectées aux moyens de l’Échelle de détresse psychologique de Kessler en 10 items. La prévalence globale 
du stress chez 222 étudiants était de 61,3 % et aucune différence statistiquement significative n’a été observée 
dans le degré de stress entre les étudiants des deux premières années pré-cliniques et les étudiants des années 
cliniques ou des autres années d’étude. Les étudiants mariés avaient des scores nettement plus faibles que les 
étudiants célibataires, mais aucune différence entre les sexes n’a été relevée. Les étudiants qui avaient décidé 
eux-mêmes d’étudier la médecine avaient des scores de stress plus faibles que les étudiants en médecine dont 
le choix de carrière avait été influencé par leur famille ou qui n’avaient pas eu le choix. Les étudiants souffrant 
de stress léger à modéré étaient beaucoup plus susceptibles de présenter des troubles physiques (O.R. = 4,42). 
Des interventions sont requises pour s’attaquer au stress des étudiants en médecine iraniens et améliorer leur 
bien-être physique et psychologique.
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Introduction

In addition to coping with the normal 
stressors of everyday life, medical stu-
dents must deal with stressors specific 
to medical school. These include infor-
mation and input overload, financial 
indebtedness, lack of leisure time, and 
pressures of work, work relationships 
and  career  choices  [1–3].  Although 
some degree of stress is a normal part of 
medical training and can be a motivator 
for some individuals, not all students 
find stress constructive  [4]. For many 
individuals, stress arouses feelings of 
fear, incompetence, uselessness, anger 
and guilt and can be associated with 
both psychological and physical mor-
bidity [5–9]. High  levels of  stress may 
have a negative effect on mastery of the 
academic curriculum, by impeding con-
centration, problem solving, decision 
making, completion of work and other 
abilities necessary for student learning 
[10,11].

Studies that have examined sources 
of stress among medical students gener-
ally point to 3 areas: academic pressures, 
social issues and financial problems 
[12]. Reported  levels of  stress  among 
medical  students  range  from 25%  to 
75% [13,14]. In the United States, a sur-
vey of 9 medical schools found that 47% 
of students had at least 1 major issue re-
lated to mental health or substance use 
and that stress affected 26% within this 
group [5]. A study in 3 British universi-
ties showed that the prevalence of stress 
was 31.2% [2]. Other  studies  showed 
that the prevalence of stress was 41.9%, 
61.4% and 57% in Malaysian [14], Thai 
[15] and Saudi Arabian  [16] medical 
schools respectively. 

A study in the Islamic Republic of 
Iran showed that the prevalence of stress 
was 60.6% among medical  students  in 
Gorgan  [17]. Nevertheless,  there  are 
few studies in the medical schools of 
our country. We therefore planned 
this study to assess the prevalence of 
stress among medical students attend-
ing the medical school in Isfahan city. 

This information may aid in designing 
appropriate intervention strategies and 
planning modifications in the medical 
curriculum to enhance students’  learn-
ing abilities.

Methods

Setting and sample
At the time of the study, Isfahan medical 
school had a 7-year study programme. 
The first 2.5 years are largely pre-clinical 
years (basic sciences) while the later 
clinical years are clinical rotations in 
health care facilities (hospital and poly-
clinics).

To recruit the sample, lists of 
students in each class were obtained 
from all departments of the medical 
school. Through weighted random 
sampling  to  reflect  the distribution 
of  students  across  the 7  classes 222 
medical students enrolled in Isfahan 
medical school during the academic 
year  2009  were  recruited  into  the 
study. Students who reported suffer-
ing from any psychological disorder 
were excluded.

Data collection procedure
Data collection was performed using 
the Kessler 10-item psychological dis-
tress scale (K10) which was developed 
by Kessler et al. to measure the level 
of distress and severity of psychologi-
cal  symptoms [18].  It was designed  to 
measure current (1-month) distress in 
population surveys. The K10 comprises 
10 questions of  the  form:  “how often 
in the past month did you feel…” and 
offers specific symptoms such as “tired 
out for no good reason”, “nervous” and 
“sad or depressed”. The 5 possible re-
sponses range from “none of the time” 
to “all of the time” and are scored from 
1 to 5 and then summed to give a total 
maximum score of 50. The cut-off scores 
used were those recommended by the 
authors:  <  20  no  stress;  20–24 mild 
stress; 25–29 moderate  stress; 30–50 
severe stress [18].

The K10 was  translated  into Farsi 
then its reliability was tested by Cron-
bach alpha in a pilot study with 30 stu-
dents (α = 0.91). The  instrument used 
in this study included demographic 
data such as students’ age, sex and year 
of study, type of living accommoda-
tion and motivation to study medicine, 
physical health problems (scores from 
1–5) and ability  to work or  carry out 
normal activities. 

Data collection took place in May 
2009. Questionnaires were distributed 
to the subjects to complete 1 month 
before the beginning of the examina-
tion period in order to minimize the 
extra stress symptoms. The students 
were given assurances about the confi-
dentiality of their responses and names 
were not recorded. Verbal consent 
was obtained from the students and 
they were allowed to respond to the 
questionnaire in their own time and in 
privacy.

Statistical analysis
All data were entered into SPSS, version 
11.5 for Windows (double entry of data 
was used in order to check for data entry 
accuracy). Normal distribution was con-
firmed by  the Kolmogorov–Smirnov 
test for continuous variables and data 
analysis was performed by independent 
t-test, analysis of variance (ANOVA) 
using Tukey post-hoc comparisons and 
Pearson correlation. All other measures 
were subject to descriptive statistics. A 
P-value < 0.05 was considered statisti-
cally significant.

Results

A  total  of  300  students  entered  the 
study and completed questionnaires 
were received from 222 (response rate 
of 74.0%). The students’ demographic 
characteristics are shown in Table 1. 
There were 114 men (51.4%) and 108 
women (48.6%). The mean (SD) age 
of  the participants was 21.9  (SD 2.2) 
years, with a range of 18–30 years. Most 
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of the respondents (75.2%) lived in halls 
of residence.

The mean K10  score  of  the  par-
ticipants was 23.5  (SD 7.2) out of  a 
maximum of 50. The score  range was 
10–48. The prevalence of  stress of all 
types among the medical students 
was 61.3% (18.0% suffered mild stress, 
22.5% moderate  stress and 20.8% se-
vere stress) (Table 2).

There was no statistically significant 
difference in the stress levels between 
pre-clinical and clinical students (t = 
1.051, P = 0.294) (Table 1). There was 
also no significant correlation of mean 
stress scores across different years of 
study (F = 1.292, P = 0.262) or between 
the sexes (t = 0.51, P = 0.960). A signifi-
cant differenced was observed between 

stress score and marital status (t = 1.985, 
P  =  0.048). ANOVA showed no dif-
ference between  the  students’  type of 
accommodation and mean stress scores 
(F = 1.579, P  = 0.209). The  relation-
ship with motivation to study and stress 
levels were significant (F = 3.456, P = 
0.033) and students who mentioned no 
choice about studying had higher mean 
scores on stress.

Table 3 shows that the mean number 
of days that students were unable to 
work was 4.6. The mean value was sig-
nificantly higher among students who 
had scores above the cut-off for stress 
than  those below the cut-off (6.2 days 
versus 1.9 days). The mean number of 
days their work was reduced was 3.8 and 
this was also significantly higher among 

students with stress than without stress 
(4.9 days versus 2.0 days).

The overall prevalence of self-re-
ported physical problems was 19.4%; 
4.5% of students reported having severe 
problems and 14.9% had mild to mod-
erate problems. This difference was sta-
tistically significant comparing students 
with and without stress (F = 9.451, P < 
0.001). The odds  ratio  shows  that  the 
risk of suffering stress was more than 4 
times higher for students with mild to 
moderate  stress  (OR = 4.42, 95% CI: 
1.63–11.98, P = 0.003) compared with 
students with no physical problems. 
Students with severe physical problems 
were also 3 times more likely to suffer 
stress but this was not statistically signif-
icant (OR = 3.16, 95% CI: 0.65–15.30, 

Table 1 Mean stress scores of medical students in Isfahan on the Kessler 10-item psychological distress scale (K10) according 
to their demographic characteristics

Variable No. % Mean (SD) stress score Test statistic P-value

Sex t = 0.51 0.960

Male 114 51.4 23.6 (8.2)

Female 108 48.6 23.6 (6.3)

Marital status t = 1.985 0.048

Single 208 93.7 23.8 (7.2)

Married 14 6.3 19.8 (8.0)

Year of study F = 1.292 0.262

1st 30 13.6 24.6 (6.6)

2nd 44 19.9 22.4 (6.3)

3rd 41 18.5 25.1 (8.2)

4th 58 26.2 22.1 (6.9)

5th 18 8.1 24.3 (7.0)

6th 16 7.4 25.9 (7.9)

7th 15 6.3 22.9 (9.2)

Academic group t = 1.051 0.294

Pre-clinical 100 45.2 24.1 (7.2)

Clinical 122 54.8 23.2 (7.4)

Living accommodation F = 1.579 0.209

Dormitory 167 75.2 23.9 (7.1)

Parental home 51 23.0 22.3 (7.6)

Rented accommodation 4 1.8 27.5 (8.5)

Motivation to study medicine F = 3.456a 0.033

Interested 168 75.7 22.9 (6.6)

Family influenced choice 9 4.1 26.2 (10.0)

No choice 45 20.2 25.8 (8.4)
aANOVA test. 
SD = standard deviation. 
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P  =  0.153)  (Table 4). Almost  all  the 
respondents with physical health prob-
lems (93.7%) had not  sought medical 
care for the problem.

Discussion

The results of this study revealed high 
levels of stress among medical students 
in Isfahan. The overall prevalence of 
scores above the cut-off for stress was 
61.3%, which is similar to another study 
in the Islamic Republic of Iran [17] and 
a study in Saudi Arabia [16] (61.4% and 
57%  respectively). Both of  the  above 
studies used  the K10  stress  scale. An-
other study in the Islamic Republic of 
Iran using a different instrument that 
the K10 reported that 44.1% of subjects 
had a  low level of stress, 31.1% average 
level and 24.8% high level of stress [19]. 
As reported by other researchers this 
high level of stress may impair students’ 
professional effectiveness by decreasing 
their attention span, reducing concen-
tration levels, affecting their decision-
making skills and reducing their ability 
to  establish  strong physician–patient 
relationships and it may have a direct 

relationship with feelings of hopeless-
ness [19–23].

There was no association between 
the year of study and stress level. The 
mean stress score among 1st year stu-
dents was higher than among 2nd year 
students but the results were not statis-
tically significant. This finding concurs 
with Marjani et al.’s study in the Islamic 
Republic of Iran [17] and Abdulghani 
in Saudi Arabia  [16] using  the  same 
tool. However, using different tools 
than  the K10 Stewart  et  al.  indicated 
that medical  students  in  year  2  had 
higher scores of anxiety and depres-
sion than in year 1 [24] and Aktekin in 
Turkey reported the scores for some 
stressful life events for medical students 
were significantly higher in year 2 than 
year 1 [25].

We also found no difference in the 
stress levels between pre-clinical and 
clinical groups of medical students. This 
may because both these phases of study 
are  stressful,  albeit  in  different ways: 
in the pre-clinical course there is the 
stress of coping with a new course of 
study, adjusting to the demands of the 
high academic workload and fears of 

failing or falling behind. In the clinical 
phase of study there are the stresses of 
relationships with consultants and of 
dealing with patients, disease, death and 
suffering.

Stress was significantly associated 
with  students’  self-reported  physical 
problems, with higher mean stress 
scores among students who reported 
suffering from physical problems. Stu-
dents who had higher levels of stress 
also reported significantly more days 
when they were unable to work and 
days reduced. It may due to stress caus-
ing physical problems or vice versa. Ab-
dulghani et al. in Saudi Arabia reported 
similar  findings  [16]  but Marjani  et 
al.’s  study  in  Islamic Republic of  Iran 
found no statistically significant rela-
tionship between students’ stress levels 
and physical problems [17]. In another 
study in the Islamic Republic of Iran 
stress was significantly associated with 
student’s general health [26].

Our study showed no differences in 
mean stress scores between male and 
female students. This finding is con-
sistent with other international stud-
ies using different  tools  [1,2,,5,6,27], 
although a study in Sweden showed 
gender differences, with women scor-
ing higher on  stress  than men  [10]. 
Esfandiari in his study in the Islamic 
Republic of Iran concluded that female 
students had more stress and that this 
caused undesirable effects on their 
general  health  [26]. Lower  levels  of 
stress among married students than 
single students in our study suggests 
that marriage was a protective factor 
for stress.

Another finding of the current study 
was that there was a significant relation-
ship between the subjects’ level of stress 
and their motivation to study in the 
medical field. Although this could be ex-
plained by many factors, it is logical that 
students who reported their motiva-
tion was interest in medicine had lower 
stress scores that others who reported 
the motivation as family coercion or no 
choice of subject. 

Table 2 Distribution of medical students according to their scores on the Kessler 
10-item psychological distress scale (K10)

Classification K10 cut-off scores No. %

No stress < 20 86 38.7

Mild stress 20–24 40 18.0

Moderate stress 25–29 50 22.5

Severe stress 30–50 46 20.8

Total 222 100.0

Table 3 Association between stress on the Kessler 10-item psychological distress 
scale (K10) and the mean number of days unable to work and days of work 
reduced

Stressa No. No. of days unable to 
work

No. of days of work 
reduced

Mean (SD) Mean (SD)

No 86 1.9 (2.5) 2.0 (4.2)

Yes 136 6.2 (7.3) 4.9 (6.3)

P-valueb < 0.001 < 0.001
aAbove (≥ 20) or below (< 20) cut-off score on the K10; bt-test. 
SD = standard deviation. 
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Several limitations of this study 
restrict the generalizability of the find-
ings. The findings are based on a self-
reported questionnaire which relies on 
the honesty of those completing it and 
on subjective impressions of stress. Fur-
thermore, we have data from only one 
medical school. A low rate of response 
was evident among the 5th, 6th and 
7th year students who were busy with 
clinical work.

Medical students especially those 
in the 1st year may benefit from better 
social and psychological support to 
cope with stress. With early diagnosis, 
case finding and effective psychological 
services, possible future illness may be 
prevented. Concerns about workload, 
performance and personal compe-
tence are particularly marked in the 
1st year of medical school [5,8]. Stress 
management programmes for 1st-year 

Table 4 Association between stress on the Kessler 10-item psychological distress scale (K10) and physical problems suffered 

Physical problems Stressa OR 95% CI P-valueb

No Yes

No. % No. %

None 79 35.6 100 45.0 1 –  

Mild to moderate 5 2.3 28 12.6 4.42 1.63–11.98 0.003

Severe 2 0.9 8 3.6 3.16 0.65–15.30 0.153
aAbove (≥ 20) or below (< 20) cut-off score on the K10; bLogistic regression analysis. 
OR = odds ratio; CI = confidence interval.

medical students may also serve as 
a buffer to some of those stresses in 
the  students’  future  careers. Klamen 
reported that stress management 
workshops for medical students made 
students more aware of the current 
and future stresses they were facing 
and provided them with useful tools 
of stress management and personal 
insights [28]. In the United Kingdom, 
the General Medical Council recom-
mends that medical schools should 
have mechanisms in place to identify 
symptoms of stress that might be early 
signs of mental  illness  [29]. Medical 
schools in the United States of America 
and Canada tackle the problem at an 
earlier stage by undertaking health pro-
motion programmes. These have been 
shown to reduce the effects of stress on 
medical students’ health and academic 
performance [30].

In conclusion, the results of this 
study suggest that interventions are 
needed to tackle stress and improve 
Iranian  medical  students’  physical 
and psychological well-being. Large, 
prospective, multicentre studies will 
help to identify the associated morbid-
ity, causes and consequences of stress 
among medical students in the Islamic 
Republic of Iran.
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Assessment of parental awareness about 
malocclusion in Shiraz, Islamic Republic of Iran 
S. Momeni Danaei,1 M. Oshagh,2 N. Pajuhi,3 Y. Ghahremani 3 and S. Ghodsi Bushehri 3 

ABSTRACT Information empowers people to take charge of their health. The aim of this study in Shiraz, Islamic 
Republic of Iran was to evaluate parents’ knowledge about dental malocclusion, referral routes and information 
sources. A random sample of 1000 7–9-year-old schoolchildren were given a questionnaire to complete at 
home. Questionnaires were completed by 795 parents. Knowledge about malocclusion was significantly greater 
in families with higher levels of education and income. Most respondents (83.5%) were aware of the importance 
of maintaining primary teeth to prevent malocclusion, and 25.1% thought that carious primary teeth must be 
extracted. Half of the parents (50.6%) did not know that spaces between primary teeth are normal. Only 28.8% 
of the children visited dentists for annual routine check-ups. Television (43.3%) was the most common source of 
dental information. The level of general public awareness about malocclusion needs to be improved.
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تقييم وعي الوالَدْين بسوء إطباق األسنان يف شرياز، مجهورية إيران اإلسالمية
شهال مومني دانايي، مرتىض عشاق، ندا بزوهي، ياسمني قهرماين، سحر قديس بوشهري

ن الناس من أن يكونوا عىل مستوى املسؤولية عن صحتهم. وقد استهدفت هذه الدراسة املجراة يف  اخلالصـة: من املعلوم أن املعارف الصحيحة متكِّ
شرياز بجمهورية إيران اإلسالمية، تقييم معارف اآلباء واألمهات حول سوء إطباق األسنان لدى أطفاهلم، وُطُرق إحالتهم ملراجعة الطبيب املناسب، 
وُطُرق حصوهلم عىل هذه املعارف. وأعطَيت عينة عشوائية قوامها ألف طفل من أطفال املدارس ممن ترتاوح أعامرهم بني سن السابعة والتاسعة، 
استبيانًا الستكامله يف املنزل. وبالفعل استكمل 795 من اآلباء واألمهات االستبيانات، ووجد أن مستوى املعارف عن سوء إطباق األسنان لدى اأُلرَس 
ذات مستويات التعليم والدخل املرتفعة، أعىل بكثري منه عند غريهم. فقد كان معظم املجاوبني )83.5%( عىل وعي بأمهية احلفاظ عىل األسنان اللبنية 
للوقاية من سوء إطباق األسنان، وكان 25.1% منهم  يرون رضورة قلع األسنان اللبنية املسوسة. والغريب أن نصف الوالدين )50.6%( ال يعرفون 
أن وجود حيِّز بني األسنان اللبنية أمر طبيعي. ومل َتِزْد نسبة األطفال الذين يراجعون أطباء األسنان إلجراء فحص دوري سنوي عىل 28.8%. ويعترب 
التلفاز )43.3%( من أكثر مصادر املعلومات عن األسنان شيوعًا. والشك يف أن هنالك حاجة واضحة إىل حتسني مستوى الوعي العام للجمهور عن 

سوء اإلطباق.

Évaluation des connaissances des parents concernant la malocclusion à Chiraz (République islamique d’Iran) 

RÉSUMÉ L’information rend les personnes autonomes dans la prise en charge de leur santé. L’objectif de la 
présente étude conduite à Chiraz (République islamique d’Iran) était d’évaluer les connaissances des parents 
concernant la malocclusion dentaire, les voies d’orientation-recours et les sources d’information. Dans un 
échantillon sélectionné aléatoirement, 1000 écoliers âgés de sept à neuf ans ont reçu un questionnaire à remplir 
à la maison. Sur ce total, 795 ont été remplis par les parents. Les connaissances concernant la malocclusion étaient 
plus importantes dans les familles où le niveau d’études et de revenu était supérieur. La plupart des répondants 
(83,5 %) connaissaient l’importance du maintien des dents temporaires afin de prévenir la malocclusion, et 25,1 % 
savaient que les dents temporaires cariées devaient être extraites. La moitié des parents (50,6 %) ignorait que les 
espaces entre les dents temporaires étaient normaux. Seuls 28,8 % des enfants se rendaient chez le dentiste pour 
des examens annuels de routine. La télévision était la principale source d’information (43,3 %) dans le domaine 
dentaire. Le niveau de connaissances de la population concernant la malocclusion doit être amélioré.
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Introduction

The focus  in dentistry  is  shifting  to pre-
vention of disease rather than treatment 
and  repair of damage,  and  the public’s 
role has changed from passive recipient 
to participant in prevention. Helping 
individuals to preserve their oral health 
is an important goal which cannot be 
achieved without public information, 
education and motivation [1–4]. Better 
information generally motivates people 
to take charge of their health and treat-
ment [5].

Almost every orthodontist has ex-
perienced misunderstandings with pa-
tients about treatment of malocclusion 
[6]. Bishop et  al.  recommended  that 
patients who have a good knowledge of 
their disease or procedure have a better 
outcome  than  those who do not  [7]. 
Although compliance with orthodon-
tic treatments is dependant on various 
factors, the importance of knowledge 
should not be ignored, since lack of 
information may affect compliance [8]. 
Ley stated that providing patients with 
greater information generally causes 
increased compliance with treatment 
recommendations [9].

Habibian et al. found that school-
children wanted to know about the aeti-
ology of malocclusion, why orthodontic 
treatment was carried out and when 
was the right time to start treatment [8]. 
The importance of information and its 
effect on cooperation were also identi-
fied by Brattstrom et al., who reported 
that the reasons for prematurely termi-
nated  treatments  included  insufficient 
information about the exact nature of 
treatment, lack of motivation and lack 
of communication between orthodon-
tist and patient  [10]. Nanda and Kierl 
also found that successful orthodontic 
treatment depended not only on the 
knowledge and skills of the clinician, but 
also on the cooperation of the patient 
and parents [11].

Although an orthodontist may 
suggest that a child needs orthodontic 
treatment,  the parents’  awareness  that 

the child has an orthodontic problem 
will play a part in whether the child 
receives treatment. However, percep-
tions of orthodontic treatment need 
are multifactorial and are influenced by 
elements other than indices of norma-
tive orthodontic  treatment needs [12]. 
A need for improved health education 
about orthodontic problems has been 
clearly  indicated [13], but  to  improve 
public information about malocclusion 
we must first determine the present level 
of knowledge and sources of informa-
tion. The purpose of this study in Shiraz, 
Islamic Republic of Iran was to evaluate 
knowledge about malocclusion among 
the parents of 7–9-year-old children.

Methods

Sample
The sample  comprised 1000  school-
children aged 7–9 years old attending 
schools that were selected by random 
cluster sampling from 4 educational 
districts in the city of Shiraz. The criteria 
for inclusion were Farsi as their first 
language and no previous use of an 
orthodontic  appliance  [14]. Students 
accepted for orthodontic treatment 
were excluded because they were likely 
to receive different information that 
might have influenced the results. Ethi-
cal approval was obtained from the Eth-
ics Committee of Shiraz University of 
Medical Sciences.

Data collection
A  questionnaire  to  assess  parents’ 
knowledge about malocclusion was 
specially designed  for  this  study by 2 
expert orthodontists. The questions 
were  divided  into  3 major  domains: 
general knowledge about malocclusion 
(whether they believe that taking care 
of primary teeth has an effect on dento-
facial malocclusion); referral routes for 
routine checkups (where to go to check 
their child’s dentofacial malocclusions 
such as prognathism and retrognathism 
of the jaws); and information sources 
about oral health (radio, television or 

mass media, friends, etc.). There were 
13 questions with a closed response 
format that allowed subjects to choose 
from a fixed number of alternatives. The 
questionnaire was designed using sim-
ple language to be easy understood by 
parents. The questionnaire was scored 
to record a mean score for each of the 
3 sections and a total score. If a parent 
answered all the questions correctly, in 
the sections for parents’ awareness and 
referral routes, the maximum possible 
scores were 27 and 8  respectively. The 
scores were weighted so that the highest 
possible total score for knowledge about 
malocclusion was 35. The data about 
information sources by parents was 
calculated separately. We also recorded 
demographic data for age, sex, ethnicity 
and family income, parents’ occupation 
and parents’ educational level (as a proxy 
measure for social class). The reliability 
of the questionnaire was measured by 
pretesting the instrument on a group of 
20 people before it was used for the final 
research (Cronbach α = 0.75).

The questionnaires were brought 
to the schools by researchers and given 
to the teachers, who distributed them 
to students who satisfied the inclusion 
criteria with instructions that it was to 
be filled out at home. The respondents 
were instructed to answer as many of 
the questions as they could and to leave 
blank any that they were unable to com-
plete. The parent or guardian answered 
the questions and the children returned 
the completed questionnaires to their 
teacher. 

Data analysis
The mean score for each group of ques-
tions and mean total score for each 
questionnaire were compared. All data 
were analysed by analysis of variance, 
chi-squared tests and t-tests.

About   80%  o f   the   parent s 
(795/1000)  returned  the  question-
naires; 56.5% were  the parents of boys 
and  43.5%  of  girls. The  mean  total 
knowledge score was 15.6 (SD 5.3) 
out of maximum score of 35 (Table 
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1). Mean score  for parents’  awareness 
about malocclusion was 11.6 (SD 4.7) 
out of 27 and for knowledge about refer-
ral routes was 4.1 (SD 1.6) out of 8.

There was a significant difference 
in the mean total knowledge scores be-
tween different educational districts of 
the city (P < 0.001) (Table 2). Higher 
levels of education of the parents were 
associated with higher scores in the 
questionnaire (P < 0.001). Total scores 
also differed significantly depending on 
the father’s employment. Families with 
higher incomes also scored significantly 
higher than those with lower incomes 
(P < 0.001). Those employed in public 
administration as a civil servant and 
in the private sector had significantly 
higher knowledge about malocclusion 
than those who were retired, employed 
as an unskilled (or manual) worker or 
unemployed (P < 0.001).

General knowledge about 
dental problems and 
malocclusion
Few parents (12.3%) knew how to iden-
tify dental caries in their child’s mouth by 
observation of discolouration, sensitivity 
or pain; 74.9% of parents had knowledge 
that caries of primary teeth must be re-
stored but 25.1% thought that a carious 
primary tooth must be extracted or not 
be  treated;  50.6%  of  parents  did  not 
know that spaces between primary teeth 
are a normal characteristic.

Concerning malocclusion, most 
respondents (83.5%) knew the  impor-
tance of maintaining primary teeth to 
prevent malocclusion,  but  22.6%  of 
them had no information about the 
time sequence of primary tooth exfolia-
tion. Of the parents 25.4% did not know 
that oral habits (such as thumb-sucking, 
pacifier-sucking, pen-biting, nail-biting 
and lip-biting) can cause malocclusion. 
Also  fewer parents (28.8% and 47.2%) 
were aware about the normal amount 
of overbite and overjet respectively. A 
majority of parents (80%) were aware 
that malocclusion can adversely affect 
their child’s appearance.

Knowledge about referral route 
to dentist for routine check-ups
Few parents (28.8%) took their child to 
a dentist for annual routine check-ups 
and only 6.7% did not know where  to 
take their children to check for maloc-
clusion. Only 34.2% of parents  knew 
the appropriate age for first examining a 
child for malocclusion.

Information sources
Of the 795 parents who responded, 
43.3%  said they got their information 
from television, 13.1% from radio, 29.2% 
newspapers  and  magazines,  25.5% 
teachers and 40.5% from others sources 
such as the Internet and friends. Thus 

television was the strongest medium for 
obtaining dental information.

Discussion

In  this  study  about 20% of  children’s 
parents did not return questionnaires 
and a higher proportion of parents of 
boys than girls responded. This finding 
contrasts with Pietilä and Pietilä’s study 
in Finland in which a higher percent-
age of families with girls returned the 
questionnaire  [15],  and  it  contradicts 
the common preconception that good 
appearance among girls is regarded as 
more important [16]. Contrary findings, 

Table 1 Parents’ general awareness about orthodontic problems and knowledge 
about referral to an orthodontist (n = 795)

Variable Mean score (SD)

Awareness about orthodontic problems (max. score 27) 11.6 (4.7)

Knowledge about referral to orthodontist (max. score 8) 4.1 (1.6)

Total knowledge (max. score 35) 15.6 (5.3)

SD = standard deviation.

Table 2 Parent’s knowledge about malocclusion by parent’s education, family 
income and district of Shiraz 

Variable Total knowledge 
(max. score 35)

P-value

Mean score (SD)

Father’s educational level < 0.001

High school 12.9 (4.4)

Diploma 15.4 (4.6)

Above diploma 19.1 (5.1)

Mother’s educational level < 0.001

High school 12.9 (4.5)

Diploma 15.5 (4.5)

Above diploma 19.5 (5.0)

Family income (million rials per month) < 0.001

< 2 13.3 (4.6)

2–3.5 14.5 (4.6)

3.5–5 17.0 (4.9)

> 5 19.3 (5.3)

Educational district < 0.001

1 (west and south-west) 17.2 (4.9)

2 (north and north-west) 18.6 (5.3)

3 (east and north-east) 12.4 (4.6)

4 (south and south-east) 13.4 (4.3)

SD = standard deviation.
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however, were reported by Howitt et al. 
[17] and Horowitz et al. [18].

The children studied were selected 
from schools in different areas of the 
city of Shiraz to obtain a socioeconomic 
spread and there was a significant dif-
ference in knowledge of parents about 
malocclusions in different areas of the 
city which  reflect differences  in  socio-
economic status. A higher level of par-
ents’  education or higher  income was 
associated with higher knowledge scores 
about malocclusion. In a Finnish study, 
social class had no effect on the propor-
tion of children needing or receiving 
orthodontic  treatment  [19], whereas 
in Norway Sivertsen found a higher 
need and demand for orthodontic treat-
ment among higher social groups [20]. 
Reichmuth et al. also found that both 
socioeconomic status and ethnicity had 
an effect on desire  for  treatment  [21]. 
Although knowledge about malocclu-
sion affects perceived orthodontic treat-
ment need, actual treatment needs and 
demand may be different.

The age range of students chosen for 
this study was 7–9 years. This is the age at 
which the first orthodontist appointment 
is recommended. However, only one-
third of parents knew the appropriate 
age for first examination of their children 
for malocclusion.  In Pietilä and Pietilä’s 
study most parents  thought 7–8 years 
was the best age for starting orthodontic 
treatment [15]. In Habibian et al.’s study 
one of the most common questions to 
schoolchildren about orthodontics was 
the right time to start treatment. It is 
therefore necessary to inform people 
about this topic [8]. In our study only the 
parents’ opinions were  asked, because 
we believed  that 7–9 year old children 
were too young to assess their awareness 
of this issue [15]. Although it seemed ap-
propriate to approach both the child and 
the parent, according to Horowitz et al. 
children do not have the ability to frame 
their own opinion in this respect until the 
age of around 10–12 years [18].

Our findings are unlikely to be the 
result of experimental bias because the 

schools were selected by random clus-
ter sampling from 4 different districts of 
Shiraz city. Also the person responsible 
for data analysis was blinded to the study 
to minimize any bias that might arise 
from knowledge of the participants. To 
further reduce bias, researchers were in-
structed not to give verbal information 
about malocclusions and/or orthodon-
tic treatments to students before and 
during the study. This ensured that, as 
far as possible, information came from 
only family knowledge.

There were obviously some limita-
tions to the study. Our instructions were 
that questionnaires be completed by the 
family and it cannot be assumed that the 
questionnaires were completed by them 
alone, without help from others and the 
relevant literature [22]. Although in this 
study we did not ask about history of 
treatment in the family, Reichmuth et 
al.’s  study  found  that  children whose 
parents and siblings had previously un-
dergone orthodontic treatment were 
more realistic and less likely to choose 
perfect occlusion as the ideal [21]. More 
mothers responded to the question-
naire in Dorsey’s study [23] but in our 
study we did not analyse which member 
of the family responded.

Variations in educational level of the 
participants might also have an effect on 
parents’ answers [22,24]. Thus, our ques-
tionnaire used simple language and was 
designed to be easy to understand for 
participants of different socioeconomic 
levels. Harwood et al. found that all 14-
year-old children could understand the 
word “orthodontics” but only 14% knew 
the meaning of the word “appliance” 
which was used widely  in  leaflets. The 
term “brace” could easily be substituted 
and may be more easily understood 
[25]. The actual reading ability of some 
individuals is even lower than the level of 
education completed [1,3,14]. 

This study showed that television 
was the most common source of dental 
information. However Edward et al. re-
ported that newspapers, magazines and 
direct mail advertisements were viewed 

more favourably than radio, television 
and billboard advertisements [26]. This 
difference may be attributed to the fact 
that their study evaluated media adver-
tising effects on consumer perceptions 
of orthodontic treatment quality.

Our study showed that less than 
one-third of parents took their chil-
dren to the dentist for annual routine 
checkups. In a dental care system where 
children visit their dentist regularly and 
dentists work in cooperation with an 
orthodontist, parents’ awareness of or-
thodontic problems agrees fairly well 
with  the orthodontist’s  assessment of 
treatment  need  [15]. Hirst  reported 
that a high proportion of parents (70%) 
knew that their child should continue to 
see the dentist for routine care during 
orthodontic  treatment [13];  the differ-
ence may be attributed to differences in 
the cultural setting and study design.

In this study most parents knew 
the importance of maintaining primary 
teeth in the development of malocclu-
sions but about one-quarter of them did 
not have any information about the time 
sequence of primary tooth exfoliation. 
One-quarter of parents did not know the 
role of oral habits in the development of 
malocclusion and a similar proportion 
thought that a carious primary tooth 
must be extracted or not treated. Half 
of families did not know that spacing of 
primary dentition is a normal charac-
teristic and most parents did not have 
information about normal overbite. A 
high proportion of parents (80%) were 
aware that malocclusion adversely affect 
their child’s appearance. This is compa-
rable to Mugonzibwa et al.’s study which 
found that most children (85%) recog-
nized well-aligned teeth as important for 
overall facial appearance [27].

In conclusion, or results suggest 
that general public information about 
malocclusion needs to be improved. 
Others have suggested that parents 
need to informed about orthodontic 
treatments,  length of  treatments  [13], 
the alternatives available and the 
risks  and benefits of  treatments  [25], 
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factors which may influence desire and 
demand for treatment  [28  29]  and 
produce a shift  in  their attitudes [30]. 
Information  leaflets which are cheap 
to produce can  increase  the public’s 
knowledge about malocclusion [31]. 
For communication to be effective, 
the message must be understood and 
remembered, and so future research 

should focus on methods of improving 
communication with lay people and 
patients [32,33].
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Skin prick test reactivity to aeroallergens in Jordanian 
allergic rhinitis patients
S. Aburuz,1,2 N. Bulatova 1and M. Tawalbeh 3

ABSTRACT Identification of the most common aeroallergens to which patients are sensitized in a specific 
area is important in the diagnosis and treatment of allergic rhinitis. The aim of this cross-sectional study was 
to investigate the pattern of skin prick test reactivity to various aeroallergens among allergic rhinitis patients 
attending outpatient clinics in Amman, Jordan. Skin prick test with 18 standardized allergen extracts was 
performed on 538 patients. Most allergic rhinitis patients in the study sample had polysensitization. Grasses 
mix (51.4% of patients), thistleweed (46.9%) and olive tree (45.3%) pollens were the most common allergens in 
this group of patients (all seasonal). Cat allergen was the most common perennial allergen (41.6%), followed by 
dust mite Dermatophagoides pteronyssinus (32.9%). These allergens should be given the highest priority when 
educating allergic rhinitis patients in Amman regarding allergen avoidance strategies.
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تفاعلية اختبار الوخز اجللدي للُمستأِرجات اهلوائية لدى املرىض األردنيني الذين يعانون من التهاب األنف األَرجي
صالح الدين حممد أبو الرز، نائلة بوالتوفا يونس، حممد إبراهيم طوالبة

س هلا املرىض يف مناطق معينة أمرًا مهاًم يف تشخيص التهاب األنف األَرجّي  َجات شيوعًا من تلك التي يتحسَّ اخلالصـة: يعترب حتديد أكثر الـُمْسَتأِرِ
َجات لدى املرىض الذين يعانون من  ومعاجلته. واهلدف من هذه الدراسة املستعرضة هو بحث نمط تفاعلية اختبار الوخز اجللدي ملختلف الـُمْسَتأِرِ
بثامنية عرش مستخلصًا معياريًا من  الوخز اجللدي  اختبار  باألردن. وقد تم إجراء  العيادات اخلارجية يف عاّمن،  التهاب األنف األَرجّي ويراجعون 
س متعدد. وكانت أكثر  الدراسة، ذوي حتسُّ التهاب األنف األَرجّي يف عينة  الذين يعانون من  538 مريضًا. وكان معظم املرىض  َجات يف  الـُمْسَتأِرِ
الزيتون  ولقاح شجر   ،)%46.9( الشائكة  والنباتات  املرىض(،  من   %51.4( العشبي  اخلليط  املرىض:  من  املجموعة  لدى هذه  َجات شيوعًا  الـُمْسَتأِرِ
َجات احلولية ]أي املوجودة عىل مدار السنة[ شيوعًا )41.6(، يليه  َجات موسمية. وكان مستأرج القطط من أكثر الـُمْسَتأِرِ )45.3(، ومجيع هذه الـُمْسَتأِرِ
َجات أكرب قدٍر من األولوية عند توعية املرىض  غبار السوسة املعروفة باسم »الـُمْقَتِضَمة« )32.9%(. ويرى الباحثون أنه يتعني إعطاء هذه الـُمْسَتأِرِ

املصابني بالتهاب األنف األَرجّي يف عاّمن، باسرتاتيجيات تنُّب املستأِرج.

Réactivité aux tests cutanés d’aéroallergènes chez des patients jordaniens atteints de rhinite allergique

RÉSUMÉ L’identification des aéroallergènes auxquels les patients sont les plus fréquemment sensibilisés dans 
une zone particulière est importante pour le diagnostic et le traitement de la rhinite allergique. La présente 
étude transversale visait à rechercher le modèle de réactivité aux tests cutanés de différents aéroallergènes chez 
des patients atteints de rhinite allergique se présentant dans des centres de consultations externes à Amman 
(Jordanie). Un test cutané composé de 18 extraits d’allergènes normalisés a été réalisé sur 538 patients. La plupart 
des patients atteints de rhinite allergique dans l’échantillon de l’étude souffraient de polysensibilisation. Les 
pollens de graminées (51,4 % des patients), de chardon (46,9 %) et d’olivier (45,3 %) étaient les allergènes (tous 
saisonniers) les plus fréquents dans ce groupe de patients. Les phanères de chat étaient l’allergène non saisonnier 
le plus répandu (41,6 %), suivis par les acariens (ou dermatophagoïdes pteronyssinus, 32,9 %). Ces allergènes 
devraient être placés en tête de liste des priorités lors de l’information des patients souffrant de rhinite allergique 
à Amman au sujet des stratégies d’évitement.
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Introduction

Allergic rhinitis is one of the most 
common chronic conditions, affecting 
10%  to 30% of  adults  and up  to 40% 
of children [1,2]. There is evidence of a 
progressive increase in the prevalence 
of allergic rhinitis in recent decades 
[3,4]. Sometimes mistakenly viewed as 
a trivial disease, symptoms of allergic 
rhinitis may significantly impact a pa-
tient’s quality of  life by causing  fatigue, 
headache, cognitive impairment, affect-
ing psychological well-being and other 
systemic  symptoms  [5,6].  Allergen 
avoidance should be considered as a 
first-line intervention in the manage-
ment of allergic rhinitis as, even when 
not completely effective, it may reduce 
the need for additional treatment [7].

Sensitization to aeroallergens is the 
most important factor causing symp-
toms in allergic rhinitis [7]. Many stud-
ies have shown that the distribution and 
pattern of aeroallergens is significantly 
different from one country to another 
[8].  Identification  of  the most  com-
mon aeroallergens to which the patients 
are sensitized has an important role in 
the diagnosis and treatment of allergic 
rhinitis. Selecting the most appropriate 
panel of allergen extracts for diagnostic 
testing and finding the best formulation 
of allergen immunotherapy depends on 
information about the most important 
aeroallergens in a specific area. Likewise, 
allergen avoidance cannot be properly 
achieved without identifying the aller-
gens that are associated with allergic 
rhinitis for every patient.

The aim of this study was to inves-
tigate the pattern of skin prick test re-
activity to various aeroallergens among 
allergic rhinitis patients in Jordan. To 
date, no such investigation has been 
carried out in Jordan, which is a small 
country in the Eastern Mediterranean 
with a population of over 5 million. Al-
though there are no official statistics on 
the prevalence of allergic rhinitis or data 
regarding the most important aeroaller-
gens, the disease is widespread in Jordan, 

with estimates of at  least 15%–20% of 
Jordanians being affected [9].

Methods

Study population and design
A cross-sectional study was conducted 
at the University of Jordan hospital, Am-
man, Jordan, which is the largest hospital 
in Jordan serving annually more than 0.5 
million patients. The sample included 
adults aged 18 years or over who were 
diagnosed with allergic rhinitis and were 
attending the hospital ear, nose, and 
throat outpatient clinics. The clinics 
serve more than 5000 patients annually 
from all age groups and suffering from a 
variety of ear nose and throat diseases. 
For our study, all patients aged > 18 
years diagnosed with allergic rhinitis 
and attending during the period January 
to June 2006 and January to June 2007, 
months during which the common 
regional plant species are expected to 
pollinate  [9], were  selected.  Patients 
were excluded from the study if they had 
any contraindications to the skin prick 
test [10,11].

The study was approved by the insti-
tutional review board at the University 
of Jordan hospital and all patients pro-
vided informed consent to participate 
in the study. The diagnosis of allergic 
rhinitis was confirmed using the score 
for  allergic  rhinitis  (SFAR)  [12]  and 
clinical examination.

During the baseline visit demo-
graphic data (age, sex, marital status, 
education), clinical history (presence 
of asthma, eczema, sinusitis or family 
history of allergic rhinitis) and smoking 
status (current smoker, passive smoker, 
never smoked or ex-smoker) were ob-
tained. Patients were asked to stop their 
antihistamine treatment and to come 
back to the clinic 1 week later for skin 
prick testing.

ARIA classification
On the basis of the Allergic Rhinitis and 
its Impact on Asthma (ARIA) study 

guidelines [13], patients whose duration 
of allergic symptoms was < 4 days per 
week or 4 weeks per year were classified 
as cases of intermittent allergic rhinitis 
and the remainder were classified as 
cases of persistent allergic rhinitis.

Skin prick testing
Skin prick testing with 18 standardized 
allergen extracts from a commercial test 
kit (Stallergenes) was performed on all 
patients in accordance with published 
guidelines [14]. As  some of  the stand-
ardized allergen extracts were mixtures; 
the total number of allergens tested was 
approximately  50.  In  general, mites, 
moulds and animals are considered as 
perennial allergens, whereas grasses, 
trees, cereals and weeds are considered 
as seasonal allergens. Allergens used in 
this study were chosen according to the 
common regional plant species [9] and 
other possible allergens were identified 
from consulting ear, nose and throat 
specialists. In order to ensure uniform-
ity, the tests were performed by a single 
trained and experienced individual.

Histamine hydrochloride (10 mg/
mL) and glycerol saline were used as 
positive and negative controls, respec-
tively. The skin prick test was performed 
on healthy skin on the volar surface of 
the forearm. The test sites were placed 
20–30 mm apart  approximately 5 cm 
below the elbow and 5 cm above the 
wrist. A drop from each extract was ap-
plied  to  the  skin (10 extracts on each 
arm) and then the skin was pricked 
through each drop using a sterile lancet 
(Stallerpoint, Stallergenes). The order 
of skin prick testing was first histamine 
followed by negative control then aller-
gen extracts. The size of the weal after 20 
minutes was determined by measuring 
the mean of the longest diameter and 
the diameter perpendicular to it.

Interpretation of skin prick 
tests results
According to the test kit manufacturer’s 
instructions, the test is valid if the weal 
diameter of the positive control is ≥ 4 
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mm and the weal diameter of the nega-
tive control is ≤ 3 mm. The reaction is 
regarded as positive if it satisfies the 
following conditions: the weal diameter 
is larger than the negative control and is 
≥ 5mm or between 3–5 mm if it is ≥ 70% 
of the one obtained with the positive 
control. Weal diameters of ≤ 3mm are 
regarded as negative.

Statistical analysis
Qualitative data are presented as fre-
quencies (%) and quantitative data as 
mean and standard deviation (SD). 
Data were analysed using SPSS, version 
15. Group differences (intermittent 
versus persistent rhinitis and positive 
versus negative reactions) were studied 
using the chi-squared test for categori-
cal variables or independent t-test for 
continuous variables. A P-value < 0.05 
in  the 2-tailed  test was considered sig-
nificant. In order to take multiple com-
parisons into account when comparing 
baseline data (patients with positive 
sensitization versus patients with nega-
tive sensitization), only P-values < 0.003 
were considered significant (0.05/18) 
(where 0.05 is the standard P-value and 
18 is the number of comparisons) [15].

Results

Demographic and clinical 
characteristics
During the study period 554 patients 
with allergic rhinitis fulfilled the inclu-
sion criteria; 16 patients refused to 
participate in the study and so skin prick 
tests were conducted on 538 patients. A 
further 28 patients were excluded from 
the final data analysis due to invalid skin 
prick test [histamine weal < 4 mm (1 
patient) or  control weal > 3 mm (27 
patients)]. The demographic and clini-
cal  characteristics of  the 510 (92.1%) 
who were included in the data analysis 
are shown in Table 1. The mean dura-
tion of allergic rhinitis was 6 (SD 5) 
years. Less than half (38.8%) were males 
and 43.9% had higher education. Only 
13.3% were current active smokers and 

4.3% were ex-smokers although 40.4% 
were exposed to passive environmental 
smoke.

Skin prick test reactivity to 
aeroallergens & characteristics 
of sensitized patients

As shown in Table 2, 49 patients (9.6%) 
did not react to any of the tested aller-
gens. Of  the 90.4% who demonstrated 
sensitization only 46 patients  (9.0%) 
were reactive to 1 allergen and the rest 
(81.4%) were reactive  to 2 or more al-
lergens.

Table 3 shows the number of posi-
tive sensitizations for each of the tested 
allergens. Grasses, olive tree and this-
tleweed pollens were the most common 
allergens (all are seasonal). Cat and dust 
mite (Dermatophagoides pteronyssinus) 
were the most common perennial al-
lergens. Sensitization to chestnut, oak, 
beech tree (Fagaceae) were the least 

common. For each allergen patients 
with positive skin prick test were com-
pared with those with negative skin 
prick test by age, duration of allergic 
rhinitis, sex and smoking habit (Table 
3). Patients with positive sensitization 
to cat allergen and to the dust mite al-
lergen Dermatophagoides pteronyssinus 
were significantly younger. Significantly 
more males than females were sensi-
tized to feather mix allergen.

The distribution of positive skin test 
responses by allergen categories are 
shown in Figure 1. The most prevalent 
allergen category was tree pollen; 333 
(65.3%) of all patients were  sensitized 
to at least 1 tree. The second most 
prevalent category was weed pollens, 
followed by grass pollens. Among the 
perennial allergens, mould was the most 
common; 259 (50.8%) of patients were 
sensitized to at least 1 mould.

Table 1 Demographic and clinical characteristics of study patients (n = 510) 

Variable Value

Mean SD

Age (years) 34.4 13.1

Duration of allergic rhinitis (years) 6 5

No. %

Sex: male 198 38.8

Marital status: married 267 52.4

Educational level

 High school 189 37.1

 College 97 19.0

 University degree 224 43.9

Classification of allergic rhinitis

 Intermittent 156 30.6

 Persistent 354 69.4

Clinical history

 Positive family history of allergic rhinitis 137 26.9

 Concomitant asthma 86 16.9

 Concomitant eczema 94 18.4

 Concomitant sinusitis 22 4.3

Smoking history

 Current smoker 68 13.3

 Passive smoker 206 40.4

 Never smoked 214 42.0

 Ex-smoker 22 4.3

SD = standard deviation.
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Association between allergen-
specific sensitization and class 
of allergic rhinitis
Table 4 compares the allergen-specific 
sensitization for the 156 patients 
(30.6%) with intermittent allergic rhini-
tis  versus  354 patients  (69.4%) with 
persistent allergic rhinitis. The seasonal 
allergens (grasses, trees and cereals pol-
lens) were significantly associated with 
persistent allergic rhinitis. Patients with 
persistent allergic rhinitis had on aver-
age a higher number of positive allergen 
sensitizations.

Discussion

This study reported on skin prick test re-
activity to aeroallergens among patients 
with allergic rhinitis in Jordan. Nearly 
one-tenth of patients (9.6%) showed no 
positive sensitivity reactions; however, 
since all patients in the sample were clini-
cally diagnosed with allergic rhinitis, they 
were probably sensitized to other aller-
gens not included in our battery of tests. 
Since this is the first report of reactivity to 
common aeroallergens in Jordan, there 
is a high possibility that we have missed 
testing some important allergens.

Most  study patients (81.4%) were 
reactive  to 2 or more allergens. Similar 
findings were also obtained from stud-
ies in the Islamic Republic of Iran and 
Kuwait, where polysensitization was 
found in 76%, 85% and 65% of patients 
respectively  [16,17]. Polysensitization 
might be the result of genetic factors 
[18] or  environmental  factors which 
favour growth and vegetation of specific 
plant species such as grass and weeds 
with  similar  survival  conditions  [16]. 
It might also be due to cross-reactivity 
which reflects the presence of common 
allergenic epitopes in different but bo-
tanically close plant species [16,19]. We 
used a number of closely related species 
which may have contributed to the high 
rate of polysensitization.

Grasses, thistleweed and olive tree 
pollens were the most common aller-
gens and all of these are seasonal. The 
most prevalent allergen in this study was 
grass pollens;  51.4% of patients were 
sensitized to grasses, which is a lower 
rate than found in similar studies in 
European countries but higher than in 
Saudi Arabia [20] and the United Arab 
Emirates (UAE) [21]. Thistleweed pol-
len was the most common allergen en-
countered in a study of allergic rhinitis 

patients in the Islamic Republic of Iran 
[16], where the rate of sensitization was 
considerably higher at 89%. A very high 
rate of sensitization to thistleweed was 
also found in Kuwait, Saudi Arabia and 
the UAE [17,20,21]. All these countries 
are characterized by a hot and humid 
climate compared with the dry and 
moderate climate of Jordan. Olive tree 
pollen was the second most common 
sensitizing  allergen  (68%)  in  a  study 
from  Italy  [22]  and  it was one of  the 
most common allergens in a study from 
Turkey [23], and is probably a common 
allergen from most countries where 
olives are cultivated. In contrast to the 
present study, olive tree pollen was not 
found to be an important allergen in 
studies from the Islamic Republic of 
Iran, Kuwait, Saudi Arabia and UAE 
[16,17,20,21]. This is expected as olives 
are not normally cultivated in these 
countries. Olive trees are widely culti-
vated all over Jordan and several Middle 
Eastern countries for ornamental and 
business purposes. We would estimate 
that between 20%–50% of households 
in  Jordan  are  cultivating 10–20 olive 
trees each. It is well known that olive tree 
pollen contributes to the development 
and deterioration of allergic diseases 
[24]. Unpublished reports from Jordan 
estimate  that at  least 15%–20% of  the 
population are suffering from allergic 
diseases. The high prevalence of olive 
tree pollen sensitization in our sample 
indicates that it is probably a major fac-
tor involved in the increasing prevalence 
of allergic diseases. This raises a health 
concern and we recommend against 
cultivating olive trees near residential 
areas.

Cat dander was the most common 
perennial allergen. Although only a few 
families in Jordan keep cats as pets in 
their homes, cats can be found in almost 
every area of Jordan. It is known that cat 
allergy can be a major problem even for 
those who do not own them [25]. Cat 
allergens are produced in large amounts 
and cat dander is airborne, sticky and 
found in public places even where there 

Table 2 Frequency of positive skin test responses among allergic rhinitis patients

No. of allergens No. of patients sensitized %

0 49 9.6

1 46 9.0

2 45 8.8

3 45 8.8

4 40 7.8

5 61 12.0

6 54 10.6

7 36 7.1

8 36 7.1

9 25 4.9

10 33 6.5

11 19 3.7

12 11 2.2

13 8 1.6

14 2 0.4

Total 510 100.0
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are no cats. This is due to the dander 
being carried on the clothing of people 
who have cats, then shed in public plac-
es. Therefore, cat dander is a component 
of house dust allergens, even in homes 
where a cat has never lived [26,27]. Cat 
dander is found in most studies around 
the world as a major source of allergic 
sensitization.

When examining the characteristics 
of patients with positive sensitization we 
found only a few differences from those 
with negative sensitization. Patients with 
positive sensitization to cat dander and 
to the dust mite Dermatophagoides ptero-
nyssinus were significantly younger than 
patients who were not sensitized. A simi-
lar finding was reported by Broadfield et 

al., who found that the prevalence of sen-
sitization to a group of allergens (includ-
ing cat dander and Dermatophagoides 
pteronyssinus) decreased with increasing 
age of  the patient  [28]. Furthermore, 
sensitization to feathers mix was signifi-
cantly more prevalent in males than in 
females. This can be explained by the fact 
that more males than females in Jordan 
work in animal farming.

In this study we found that patients 
with persistent allergic rhinitis had a 
higher rate of sensitization to seasonal 
allergens than those with intermittent 
allergic rhinitis. This finding is sup-
ported by another study where patients 
with monosensitization to olive tree 
pollens were suffering from allergic 

Table 4 Comparison of allergen-specific sensitization for subjects with intermittent or persistent allergic rhinitis 

Allergen Intermittent rhinitis
(n = 156)

Persistent rhinitis
(n = 354)

P-value for difference 
between groups

No. % No. %

House dust mites 61 39.1 151 42.7 0.45

Moulds & yeasts 83 53.2 176 49.7 0.47

Animal danders 70 44.9 180 50.8 0.21

Grass pollens 70 44.9 192 54.2 0.05

Cereal pollens 49 31.4 158 44.6 0.005*

Weed pollens 90 57.7 226 63.8 0.19

Tree pollens 92 59.0 354 69.4 0.047

Mean (SD) Mean (SD)

No. of allergens with positive 
 sensitization 4.3 (3.6) 5.3 (3.5) 0.003*

*P < 0.006 was selected as the cut-off point for significance because of multiple comparisons. 
SD = standard deviation.

symptoms even outside the pollination 
season [24]. The finding  that patients 
with persistent allergic rhinitis had a 
higher number of sensitizations than 
those with intermittent allergic rhinitis 
possibly contributes to the persistent 
nature of their disease.

The study was conducted among 
patients attending ear, nose and throat 
outpatient clinics and therefore the re-
sults may not be representative of the 
Jordanian population. Another limita-
tion of the current study was that we did 
not test patients for sensitization toward 
cockroach allergen which is a recog-
nized perennial allergen. However, only 
9  (1.8%) patients  reported  that  they 
were exposed to cockroaches.

Figure 1 Distribution of positive skin test responses by allergen category

%
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Conclusions

Most allergic rhinitis patients in the study 
sample suffered from polysensitization. 
Grasses, olive and thistleweed pollens 
were the most common allergens in 
Jordanian allergic rhinitis patients at-
tending outpatient clinics in Amman, 

Jordan. Cat dander was the most com-
mon perennial allergen. These allergens 
should be given the highest priority 
when educating allergic rhinitis patients 
in Amman regarding allergen avoidance 
strategies. We recommend that a similar 
analysis should be conducted in other 
parts of Jordan.
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Etiology of pleural effusion among adults in the State 
of Qatar: a 1-year hospital-based study
F.Y. Khan,1 M. Alsamawi,2 M. Yasin,1 A.S. Ibrahim,3 M. Hamza,3 M. Lingawi,3 M.T. Abbas 1 and R.M. Musa 1

ABSTRACT There have been no systematic studies of diseases causing pleural effusion in Qatar. This prospective, 
hospital-based study involved all adult patients (> 15 years) with pleural effusions who were admitted to 
referral hospitals over a 1-year period. A total of 200 cases of pleural effusion were identified (152 males and 48 
females); mean age 45.1 (SD 18.5) years. A majority of patients (73.5%) were non-Qataris, mostly from the Asian 
subcontinent. The most frequent cause of pleural effusions was tuberculosis (32.5%), followed by pneumonia 
(19%), cancer (15.5%) and cardiac failure (13%). The most frequent cause of malignant effusion was bronchogenic 
carcinoma (38.7%), whereas Gram-positive organisms were the most frequent isolates from empyema fluid 
(62.5%). Histological examination and culture of pleural biopsy were the most useful diagnostic workup for 
tuberculosis effusions, whereas repeated cytological examination of pleural fluid and pleural biopsy were most 
useful for malignant effusions.
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أسباب االنصباب اجلنبي بني البالغني يف قطر: دراسة استطالعية أجرَيت يف املستشفيات عىل مدى عام كامل
فهمي يوسف خان، مسعد الساموي، حممد ياسني، عبد السالم سيف إبراهيم، مها محزة، منى اللنجاوي، مشتاق طالب عباس، رانيا حممد موسى

اخلالصـة: مل يتم إجراء أي دراسات منهجية لألمراض التي تسبب االنصباب اجلنبي يف َقَطر. وقد شملت هذه الدراسة االستطالعية التي أجرَيت يف 
املستشفى مجيع املرىض البالغني )> 15 عامًا( الذين يعانون من االنصباب اجلنبي، وتم َقُبوهُلم يف  مستشفيات اإلحالة عىل مدى عام كامل، وتم حتديد ما 
جمموعه ِمَئَتا )200( حالة تعاين من االنصباب اجلنبي )152 من الذكور و48 من اإلناث(، وكان متوسط أعامرهم 45.1 سنة )انحراف معياري ± 18.5(، 
ومعظمهم )73.5%( من غري الَقَطريِّني، حيث إن غالبيتهم من القارة اآلسيوية. وكان أكثر أسباب االنصباب اجلنبي شيوعًا هو السل )32.5%( يليه 
االلتهاب الرئوي )19%( والرسطان )15.5%( ثم الفشل القلبي )13%(. أما السبب الرئييس حلدوث االنصباب اجلنبي جّراَء مرض خبيث فقد متثَّل 
القيحي(  )االنصباب  َبْييل  الدُّ السائل  املستفَردات وجودًا يف  أكثر  كانت  الغرام  اإلجيابية  اجلراثيم  أن  )38.7%(، يف حني  املنشأ  القصبية  طانة  َ الرسَّ يف 
يَّة املنشأ، يف حني أن الفحص  لِّ )62.5%(. وقد تبنيَّ أن الفحص اهليستولوجي ومزرعة اخلزعة اجلنبية هي من أنفع الوسائل يف تشخيص االنصبابات السُّ

السيتولوجي املتكرر للسائل اجلنبي واخلزعة اجلنبية مها األكثر جدوى يف حاالت االنصباب اجلنبي اخلبيث.

Étiologie de l’épanchement pleural chez des adultes dans l’État du Qatar : étude hospitalière sur un an

RÉSUMÉ Il n’existe pas d’étude systématique des maladies à l’origine d’un épanchement pleural au Qatar. La 
présente étude prospective hospitalière portait sur tous les patients adultes (âgés de plus de 15 ans) atteints d’un 
épanchement pleural et admis dans des hôpitaux de recours pendant un an. Au total, 200 cas d’épanchement 
pleural ont été identifiés chez 152 hommes et 48 femmes, âgés de 45,1 ans en moyenne (E.T. 18,5). La majorité des 
patients (73,5 %) n’étaient pas qatariens, mais originaires principalement du sous-continent asiatique. Les causes 
les plus fréquentes d’épanchement pleural étaient la tuberculose (32,5 %), la pneumonie (19 %), le cancer (15,5 %) 
et l’insuffisance cardiaque (13 %). La cause la plus fréquente d’un épanchement pleural malin était un carcinome 
pulmonaire (38,7 %), et les bacilles à Gram positif étaient les isolats les plus fréquemment observés dans le liquide 
de l’empyème (62,5 %). Un examen histologique et la culture de la biopsie pleurale étaient les éléments les plus 
utiles pour l’élaboration du diagnostic d’épanchement tuberculeux, alors qu’un examen cytologique répété du 
liquide pleural et de la biopsie pleurale convenait mieux pour le diagnostic des épanchements malins.
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Introduction

Pleural effusion is an abnormal collec-
tion of fluid  in  the pleural  space. The 
etiologic spectrum of pleural effusion 
depends on the geographical region and 
the local incidence of different diseases 
that cause pleural effusions. In devel-
oped countries the common causes 
of pleural effusions in adults are car-
diac failure, malignancy and pneumonia 
[1,2], whereas  in developing countries 
tuberculosis and parapneumonic effu-
sions are more prevalent [3–6]. There is 
a lack of information about the etiology 
of pleural effusions in most Arab coun-
tries including Qatar. Only a few studies 
have been conducted, in Saudi Arabia, 
Lebanon and Iraq. Tuberculosis was the 
most frequent cause of pleural effusions 
in these countries [5–7].

Although pleural effusion is a com-
mon clinical problem confronting phy-
sicians in Qatar, there has never been a 
systematic study of the diseases causing 
pleural effusion in this country. This 
prompted us to conduct this study to 
define the etiology of pleural effusions 
in the state of Qatar and to evaluate the 
roles of pleural fluid analysis and pleural 
biopsy in the diagnosis of malignant and 
tuberculous effusions.

Methods

Setting
A free national health care service for all 
nationals is the cornerstone of the health 
care programme in Qatar. In addition, 
free medical services are provided for 
expatriates and visitors examined at the 
accident and emergency department, 
without requiring any referral from a 
health centre. This prospective observa-
tional study was conducted at Hamad 
Medical Corporation, which serves as 
a tertiary referral centre. Hamad general 
hospital in Doha city and Alkhor hospi-
tal in the north area of the country are 
the 2 main hospitals within the Hamad 

Medical Corporation that are assigned 
to admit patients with pleural effusions. 

Sample
This study involved all adult patients 
(> 15 years) with pleural effusions who 
were admitted to Hamad Medical Cor-
poration  from 1  January  2005  to  31 
December 2005. Pleural effusions were 
diagnosed by clinical and radiological 
examination.

The study was approved by the re-
search committee of Hamad Medical 
Corporation. Informed consent was 
obtained from each participant before 
any interview or clinical examination 
was conducted.

Diagnostic workup
Patients underwent thoracentesis in the 
first 24 hours  after  admission. Under 
aseptic conditions, a 16-gauge needle 
was used, and 100 mL samples of pleu-
ral fluid were collected and immediately 
sent to the biochemical, cytological and 
microbiological laboratories for analy-
sis. At the same time, blood samples 
were taken for simultaneous pleural 
fluid  and blood determination of  the 
levels of total protein, albumin, lactate 
dehydrogenase and glucose.

Smears of pleural  fluid were fixed 
and stained with haematoxylin and 
eosin and Papanicolaou stains, and mi-
croscopically examined for their cellular 
content. The sediment from pleural 
fluid was cultured for Mycobacteria spp. 
Pleural biopsy (with Cope needle) was 
sent to the microbiology and histopa-
thology laboratories for the diagnosis 
of tuberculous and malignant pleural 
effusions. Three sputum samples were 
obtained from the patients and studied 
by Ziehl–Neelsen staining and Lowen-
stein culture. A tuberculin skin test with 
induration size ≥ 10 mm was considered 
to be a significant positive reaction.

Additional examinations were 
performed according to the clinical 
findings, including bronchoscopy, mam-
mography, gynaecological examination, 
digestive tract endoscopy, abdominal 

ultrasonography, abdominal compu-
terized tomography (CT) scan, bone 
scan, bone-marrow biopsy, fine-needle 
aspiration of the pulmonary mass, liver 
or lymph nodes and lung scintigraphy.

The following variables were col-
lected on  standard proformas: demo-
graphic data, pleural fluid analysis and 
etiology of pleural effusion.

Definitions
The criteria for the classification of the 
different types of effusions were as fol-
lows:

Tuberculous pleurisy
Pleural effusions were diagnosed as 
tuberculous if at least one of the fol-
lowing  criteria were  fulfilled:  (1)  ca-
seous necrotic granulomas were found 
in  pleural  biopsy  tissue  samples,  (2) 
Ziehl–Neelsen  stains  or Lowenstein 
cultures of pleural fluid or biopsy tissue 
samples were positive, or (3) histologi-
cal findings of non-caseating granuloma 
were found with positive sputum for 
acid-fast  bacilli  (AFB)  and/or  posi-
tive tuberculin skin test, (4) there was 
clinical and radiological response to 
anti-tuberculosis treatment in the ab-
sence of bacteriological and histological 
confirmation of tuberculosis.

Parapneumonic effusion
Parapneumonic effusions were defined 
as pleural effusions associated with an 
acute febrile illness and cough, in which 
chest radiographs revealed pulmonary 
infiltrates and the patient responded to 
antibiotic treatment.

Empyema
Empyema was diagnosed when pus 
was present or microorganisms were 
isolated from the pleural aspirate.

Malignant effusion
Malignant and paramalignant effusion 
was diagnosed from malignant cells 
in  the  pleural  fluid  and/or  pleura  as 
demonstrated  by  cytological  and/or 
histological studies. Paramalignant 
effusions were diagnosed when pleu-
ral  biopsy  specimens or  pleural  fluid 
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cytology specimens were negative and 
other known causes of pleural effusions 
were excluded in patients with a histo-
logically-proven malignancy elsewhere.

Cardiac effusion
The diagnosis of cardiac effusion was 
suspected when the patient developed 
pleural effusion in the setting of clinical 
congestive heart failure with an enlarged 
heart, distended neck veins and cardiac 
gallop that improved with therapy for 
congestive heart failure. Cardiac failure 
was diagnosed clinically as well as by 
echocardiography.

Cirrhotic effusion
The diagnosis of cirrhotic effusion was 
suspected when the patient developed 
pleural effusion in the setting of clinical 
hepatic failure due to liver cirrhosis.

Nephrotic effusion & uraemic effusion
The diagnosis of nephrotic syndrome 
effusion was suspected when the pa-
tient developed pleural effusion in the 
presence of nephrotic syndrome (urine 
protein excretion rate of > 3.5 g/1.73 m2 
per 24 hours), while uraemic effusions 
occurred in a patient with uraemia for 
which there was no other explanation.

Lupus effusion
This was an effusion that occurred in a 
patient with systemic lupus erythemato-
sus and negative bacterial cultures.

Idiopathic effusion
Pleural effusions whose causes were 
not established by any of the diagnostic 
tests (including 3 pleural biopsies) were 
classified as idiopathic.

Transudative and exudative effusions
Transudative and exudative effusions 
were defined according  to Light’s  cri-
teria.

Data analysis
Quantitative variables were expressed 
as mean, standard deviation (SD) and 
range. Student t-test was used for con-
tinuous variables and Mann–Whitney 
U test if quantitative variables were not 
normally distributed. Fisher exact or 

chi-squared tests were used when ap-
propriate to compare data in different 
groups. Results were considered sig-
nificant if the P  value < 0.05. Statistical 
analysis was carried out using Epi-Info 
2000 software.

Results

Demographic data
During  the  study period, 200 cases of 
pleural effusion were identified. The 
mean age of the patients was 45.1 (SD 
18.5) years (range: 16–99 years). There 
were 152 (76.0%) males with mean age 
44.4 (SD 18.6) years and 48 (24.0%) 
females with mean age 47.4 (SD 18.2) 
years (M:F ratio was 3:1). Three-quar-
ters of cases (147, 73.5%) occurred  in 
non-Qatari residents, whereas 53 cases 
(26.5%) occurred  in Qatari  residents. 
Non-Qatari patients comprised 33 
Indian  (16.5%),  33 Nepali  (16.5%), 
14 Philippine (7.0%), 12 Bangladeshi 
(6.0%) and 9 Pakistani  (4.5%), while 
the rest were from several other nation-
alities.

Etiology of pleural effusion
The most frequent cause of pleural ef-
fusion was tuberculosis  in 32.5% of pa-
tients, followed by pneumonia (19.0%), 
cancer  (15.5%)  and  cardiac  failure 

(13.0%) (Table 1). In 3 cases (1.5%) we 
were unable to identify the cause of the 
effusion despite pleural  fluid  analysis, 
pleural biopsy, CT of the thorax and 
abdomen, and other investigations.

The mean age of Qatari residents 
was significantly higher than non-Qa-
tari  residents:  56.8  (SD 20.3)  versus 
40.9 (SD 15.9) years (P < 0.001). There 
were significant differences between 
Qatari and non-Qatari residents with 
respect to the cause of pleural effusion 
(Table 2). Cardiac failure was observed 
with a higher frequency in Qatari pa-
tients compared with non-Qataris (P 
=  0.002),  whereas  tuberculosis  was 
observed more in non-Qatari than in 
Qatari patients (P = 0.002). Moreover, 
renal failure was observed with a higher 
frequency in Qatari patients compared 
with non-Qataris (P = 0.043).

Cardiac failure was observed with 
a higher frequency in elderly patients 
compared with younger patients, 
whereas tuberculosis was observed 
more in young than in elderly patients 
(P < 0.001) (Table 3).

Radiological test results showed ef-
fusions on the right side in 109 patients 
(54.5%), on  the  left side  in 63 patients 
(31.5%)  and on both  sides  in 28 pa-
tients (14.0%) (Table 4).

Table 1 Etiology of pleural effusions in patients attending tertiary referral centres in 
Qatar (n = 200)

Etiology or type of pleural 
effusion

Age (years)

No. % Mean (SD)

Tuberculosis 65 32.5 33.7 (12.8)

Parapneumonic 38 19.0 43.3 (17.1)

Malignancy 31 15.5 53.4 (15.6)

Cardiac failure 26 13.0 65.0 (15.8)

Empyema 17 8.5 39.9 (9.8)

Liver cirrhosis 7 3.5 53.9 (9.8)

Chronic renal failure 6 3.0 60.3 (24.5)

Nephrotic syndrome 3 1.5 44.7 (28.5)

Paramalignant 3 1.5 51.7 (25.4)

Systemic lupus erythematosus 1 0.5 –

Unknown 3 1.5 53.7 (28.1)

SD = standard deviation.
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Exudative and transudative 
pleural effusions
Most effusions were exudates (79.0%). 
The most common cause of exuda-
tive pleural effusion was tuberculosis 
(41.1%), whereas  the most  common 
cause of transudative pleural effusion 
was cardiac failure (62.0%) (Table 5).

Among exudative pleural effusions, 
tuberculous effusions were most fre-
quent among younger patients, whereas 
malignant pleural effusions were most 
common among elderly patients (P = 
0.003) (Table 6).

Tuberculous pleurisy was the cause 
of  pleural  effusions  in  32.5%  of  our 
patients. Only 1 patient in our study 
was HIV-positive. Table 7 shows the 
sensitivity of each of the criteria used for 
the definitive diagnosis of tuberculous 
pleurisy. Pleural fluid direct  smear  for 
AFB was negative in all 65 patients while 
pleural fluid mycobacterial culture was 
positive  in 24/65 patients (36.9%).  In 

2 patients  (3.1%)  the diagnosis of  tu-
berculous effusion was based almost 
entirely on clinical judgement and the 
response to anti-tuberculous chemo-
therapy.

The most frequent cause of ma-
lignant effusion was bronchogenic 
carcinoma, followed by breast cancer, 
lymphoma and mesothelioma (Ta-
ble 8). The primary lung carcinomas 
comprised  adenocarcinomas  6/12 
(50%), squamous cell carcinomas 5/12 
(41.7%) and small-cell carcinoma 1/12 
(8.3%).

Malignant pleural effusions were 
confirmed  by  positive  pleural  fluid 
cytology  in  17/31  patients  (54.8%), 
positive pleural biopsy in 6/31 (19.4%) 
and positive pleural biopsy and positive 
pleural fluid cytology  in 7/31 (22.6%). 
With the first thoracocentesis, pleural 
fluid cytological examination was posi-
tive for malignant cells in 13/31 (42%). 
With the second thoracocentesis, 

pleural  fluid  cytological  examination 
was positive  for malignant  cells  in 24 
(77.4%), whereas pleural  biopsy was 
performed in only 18 patients and was 
positive in 13 (72.2%) (Table 8).

Of the 38 patients with parapneu-
monic effusion, blood cultures were 
positive  in  9/38  patients  (23.7%), 
which  included  the  following  isolates: 
Strep. pneumoniae  isolated  from  6/9 
(66.7%) patients, K. pneumoniae from 
2/9 patients (22.2%) and Staph. aureus 
from 1/9 (11.1%). On the other hand, 
of the17 patients with empyema, cul-
tures of empyema fluid yielded bacterial 
isolates  in only 8/17 patients (47.0%), 
which were mostly Gram-positive 
cocci: Strep. melleri 4/17  (23.5%), K. 
pneumoniae 2/17 (11.8%), Escherichia 
coli  1/17  (5.9%), Staph. aureus 1/17 
(5.9%).

Cardiac failure was the common 
cause of transudative effusions, ac-
counting for 62.0% of transudative effu-
sions. Ischaemic heart disease was the 
most common cause of cardiac failure 
21/26 (80.8%),  followed by hyperten-
sion 3/26 (11.5%), and valvular heart 
diseases 2/26 (7.7%).

Discussion

The mean age of the patients in this 
study (45.1 years) was lower than those 
described  in other  studies  [2,5,8–10]. 
Furthermore male patients predomi-
nated regardless of their nationality, 
which can be explained by the fact that 
Qatar and other Gulf countries have 
large working community composed 
mainly of young males.

Table 2 Comparison between Qatari and non-Qatari residents in relation to sex 
ratio, age group and etiology of pleural effusions (n = 200)

Variable Non-Qatari
(n = 147)

Qatari
(n = 53)

P-value

No. % No. %

Sex

Male/female ratio 124/23 − 28/25 < 0.001

Age group (years)

≥ 65 14 9.5 18 34.0
< 0.001

< 65 133 90.5 35 36.0

Etiology

Tuberculosis 59 40.1 6 11.3 0.002

Parapneumonic 27 18.4 11 20.8 0.860

Malignancy 23 15.6 8 15.1 0.890

Cardiac failure 11 7.5 15 28.3 0.002

Renal failure 2 1.4 4 7.5 0.043

Table 3 Type of pleural effusions by age group (n = 200)

Age group (years) Tuberculosis
(n = 65)

Pneumonia
(n = 38)

Malignancy
(n = 31)

Cardiac failure
(n = 26)

P-valuea

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

15–64 63 96.9 34 89.5 23 74.2 15 57.7
< 0.001

≥ 65 2 3.1 4 10.5 8 25.8 11 42.3
aTuberculosis vs pneumonia vs malignancy vs cardiac failure.
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Tuberculosis was the most common 
cause of effusions in our study which is 
comparable with reports from Saudi 
Arabia, India, Malaysia, Lebanon, Iraq, 
Ghana and Spain [3–10] but different 
from those reported in other developed 
countries and the Islamic Republic of 
Iran [1,2,11].

This could be explained by the 
fact that tuberculosis is still endemic 
in Qatar. It has an incidence rate of 
60/100 000,  and  an  average  of  491 
cases are diagnosed annually. In our 
study 90.8% of all patients with tubercu-
lous effusions were expatriates, mainly 
from the Indian subcontinent. Poor 
socioeconomic conditions and stress 
were other contributing factors to the 
high incidence of tuberculosis among 

expatriates. The mean age of patients 
with tuberculous effusions (33.7 years) 
was lower than that of patients with 
other types of effusions, in agreement 
with previous reports [5–10].

Tuberculous pleurisy is either a 
primary disease or a reactivation of pre-
vious parenchymal lung tuberculosis. 
In developed countries, these effusions 
have been increasingly associated with 
reactivation  of  tuberculosis  [12–14], 
whereas in developing countries tuber-
culous effusions are classically associated 
with primary tuberculous infection [15].

Although this study was not de-
signed to classify tuberculous pleurisy as 
primary or reactivated tuberculosis, the 
low mean patient age together with the 
low association with pulmonary lesions 

in our study suggests that tuberculous 
pleurisy is still a primary disease, which 
is similar to that reported by Ibrahim 
et al. [15]

Pleural fluid mycobacterial  culture 
had a higher sensitivity than direct 
smear for AFB, in agreement with many 
reports worldwide  [3,5,6,9,10,16,17]. 
This could be explained by the fact that 
direct examination requires bacilli con-
centration of 10 000 /mL, whereas the 
culture only requires the presence of 
10–100 organisms /mL [16]. Closed 
pleural biopsy using Cope needle was 
positive for caseating granulomas in 
73.3% of our patients, which falls within 
the  range of 51%  to 83% described  in 
many  studies  [14–18]. Pleural biopsy 
study for AFB was positive  in 28.3% of 
our patients which is different from the 
rates reported in Lebanon, Malaysia 
and Spain  [9,10,15,16], while pleural 
biopsy mycobacterial culture was posi-
tive  in 81.7% of  the cases, higher  than 
the  range of 40%  to 76% described  in 
the literature [13–20].

There was right-sided dominance 
of tuberculous effusions in our series 
which is comparable with many reports 
[2–15].

Parapneumonic effusion was the 
second most common cause of pleural 
effusions in our series; it had a tendency 
to afflict both older and younger age 
groups in agreement with many reports 
worldwide [8–11]. Parapneumonic ef-
fusions occur  in about 40% of cases of 
bacterial pneumonias. Although these 
effusions have no tendency to affect any 

Table 4 Site of pleural effusions (n = 200)

Etiology or type of pleural effusion Right-sided effusion Left-sided effusion Bilateral effusion Total

No. % No. % No. % No.

Tuberculosis 37 56.9 25 38.5 3 4.6 65

Parapneumonic 21 55.3 16 42.1 1 2.6 38

Malignancy 17 54.9 9 29.0 5 16.1 31

Cardiac failure 12 46.2 2 7.6 12 46.2 26

Empyema 10 58.8 7 41.2 0 0.0 17

Others 12 52.2 4 17.4 7 30.4 23

Total 109 54.5 63 31.5 28 14.0 200

Table 5 Etiology of exudative versus transudative effusions

Etiology No. %

Exudative effusions

Tuberculosis 65 41.1

Parapneumonic 38 24.0

Malignancy 31 19.6

Empyema 17 10.8

Paramalignant 3 1.9

Systemic lupus erythematosus 1 0.7

Unknown 3 1.9

Total 158 79.0

Transudative effusions

Cardiac failure 26 62.0

Liver cirrhosis 7 16.7

Chronic renal failure 6 14.3

Nephrotic syndrome 3 7.0

Total 42 21.0
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particular side of the pleural cavity, our 
patients tended to have effusions on the 
right side.

Table 6 Type of exudative effusions by age group

Age group (years) Tuberculosis
(n = 65)

Pneumonia
(n = 38)

Malignancy
(n = 31)

P-value

15–64 63/2 34/4 23/8
0.003

≥ 65 2/63 4/34 8/23

Malignant pleural effusion was the 
third most common cause of effusions in 
this series, accounting for approximately 

15.5% of  all  cases, which  falls within 
the range of 14.7% to 48% described in 
the  literature [21]. A majority of  these 
patients were over 50 years of age, which 
is comparable with many reports from 
both developed and developing coun-
tries  [1–11].  In agreement with previ-
ous reports, the most common place 
of origin of the tumour was the lung 
[2,5,8–11,22]. Direct  tumour involve-
ment of the pleura is most effectively di-
agnosed by pleural fluid cytology and/or 
pleural biopsy (open or closed). A single 
pleural fluid cytological study can detect 
54% to 63% of malignancies;  the yield 
increases to 77% when serial samples are 
processed [23–25].  In our study,  serial 
cytological examination of pleural fluid 
for malignant cells was positive in 77.4% 
of patients, which is similar to previously 
reported results. When pleural fluid cy-
tology is non-diagnostic for a suspected 
malignant effusion, pleural biopsy is 
recommended. Although the specifi-
city of closed needle biopsy (Abrams or 
Cope needles) for malignant effusion is 
high, reported sensitivities range widely 
between 7% and 72% [26]. However, if 
it is available, medical thoracoscopy has 
been shown to have a higher sensitivity 
(approaching 100%)  in  a prospective 
trial  comparing  the 2  techniques [27]. 
In our series, closed pleural biopsy (via 
Cope needle) confirmed the diagnosis 
in 13/18 (72.2%) patients, which  falls 
within the above mentioned range. No 
patient underwent thoracoscopy, be-
cause this facility was not available in 
our hospital during the period of study. 
There was right-sided dominance of ma-
lignant pleural effusion in our patients 
in agreement with the observations by 
others [5,10].

A  total of 13% of our patients had 
cardiac failure, which is comparable with 

Table 7 Sensitivity of each of the criteria used for the definitive diagnosis of 
tuberculous pleurisy

Criterion No. of positive/total cases %

Pleural fluid

Staina 0/65 0.0

Cultureb 24/65 36.9

Biopsy tissue

Staina 17/60 28.3

Cultureb 49/60 81.7

Pleural biopsy

Caseating granulomas 44/60 73.3

Non-caseating granulomas 9/60 15.0

Sputum

Staina 6/65 9.2

Cultureb 15/65 23.0

Tuberculin skin test

Positive 48/65 73.8
aZiehl–Neelsen; bLowenstein.

Table 8 Primary tumour associated with malignant effusions and sensitivity of 
each of the criteria used for the definitive diagnosis of malignant effusions

Variable No. %

Primary tumour

Cancer of lung 12 38.7

Cancer of breast 5 16.2

Lymphomas 3 9.7

Mesothelioma 3 9.7

Cancer of ovary 2 6.5

Cancer of colon 1 3.2

Cancer of oesophagus 1 3.2

Cancer of uterus 1 3.2

Cancer of thyroid 1 3.2

Synovial sarcoma 1 3.2

Unknown 1 3.2

Total 31 100.0

Sensitivity of the diagnostic criteria

Pleural fluid cytology positive 24/31 77.4

Needle pleural biopsy positive 13/18 72.2
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reports from Saudi Arabia [5] but differ-
ent from other reports from the Czech 
Republic, Spain, the United States of 
America and the Islamic Republic of 
Iran [1,2,8,11].

Cultures of  empyema fluid  in  this 
series yielded bacterial isolates in 47.0% 
of cases, which falls within the range of 
11% to 82% previously  reported [28–
32]. The spectra of  the most common 
organisms isolated from empyema fluid 
have varied depending on the patient 
populations studied by other investiga-
tors.  In contrast  to recent reports [30–
32] Gram-positive organisms were  the 
most frequent isolates in our study ac-
counting for 62.5% of all isolates. These 
results are consistent with previously 
reported figures  [33–35]. Streptococci 
melleri was the most commonly encoun-
tered aerobic Gram-positive organism, 
which is similar to some reports in the 
literature [33].

There were significant differences 
between Qatari and non-Qatari pa-
tients with respect to the age and etiol-
ogy of effusions. Qatari patients had a 
significantly higher mean age than did 
non-Qataris. This difference most likely 
reflects  the demographic  structure  in 
Qatar, since the majority of non-Qatari 
residents were mainly young males. On 
the other hand, among Qatari patients, 
the most common cause of effusions 
was cardiac failure, which is comparable 
with reports from developed countries. 
Among non-Qatari patients who were 
mainly south Asians the most common 
cause of pleural effusion was tuberculo-
sis, a finding which is comparable with 
reports from many developing countries 
and highlights the effect of lifestyle and 
socioeconomic status on determining 
the cause of effusions in the 2 groups.

Some limitations can be noted in 
our study. First, the study was hospital-

based rather than population-based. 
However, our centre is the only referral 
centre in Qatar and therefore is likely 
to provide a true reflection of the actual 
burden of pleural effusion in the coun-
try. Secondly, the number of cases was 
small.

In conclusion, pleural effusion is a 
common clinical problem confronting 
physicians in Qatar. The most frequent 
cause of pleural exudates was tuberculo-
sis, followed by pneumonic and malig-
nancy causes, particularly lung cancer, 
whereas the most common cause of 
pleural transudate was cardiac failure. 
Histological examination and culture 
of pleural biopsy were the most useful 
diagnostic workup for tuberculosis ef-
fusions, whereas repeated cytological 
examination of pleural fluid and pleural 
biopsy were most useful for malignant 
effusions.
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Review

The state of affairs at primary health care facilities in 
Pakistan: where is the State’s stewardship?
J. Ahmed 1 and B.T. Shaikh 2

ABSTRACT Primary health care (PHC) services in Pakistan, particularly in rural areas, are in a dismal state. 
Inadequacies, unfairness and ignorance about the importance of the basic health care provided by these 
facilitates have led to a disorganized and poorly performing system. This paper reviews the situation in certain 
PHC facilities in Sindh province. Inadequate medicines and supplies, underutilized family planning services, 
lack of human resources, faulty equipment, and absence of a proper referral mechanism were some of the key 
findings. There is therefore an urgent need for radical improvement in the PHC system in order to maximize the 
appropriate use of PHC facilities. In order to do this, the paper argues that the stewardship role of the State must 
be strengthened.
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احلالة العامة يف مرافق الرعاية الصحية يف باكستان: أين هو دور »احِلْسَبة« الذي تضطلع به الدولة؟
مجيل أمحد، بابر تسنيم شيخ

ى قصور الرعاية  اخلالصـة: إن خدمات الرعاية الصحية األولية يف باكستان والسّيام يف املناطق الريفية هي يف حالة بعيدة عن الوضع األْمَثل. فقد أدَّ
ك وضعيف األداء. وتستعرض هذه الورقة البحثية الوضع  ز، واجلهل بأمهيتها إىل نظام صحي مفكَّ الصحية األساسية التي تقدمها هذه املرافق، والتحيُّ
ند. وقد تبنيَّ أن عدم كفاية األدوية واإلمدادات، وضعف االستفادة من خدمات تنظيم األرسة،  يف بعض مرافق الرعاية الصحية األولية يف مقاطعة السِّ
ة إىل  مَّ فإن هنالك حاجة ملحَّ ـَ ات، وغياب آلية مناسبة لإلحالة، هي بعض املظاهر األساسية هلذا النظام. ومن ث ونقص املوارد البرشية، وقصور املعدَّ
إجراء حتسينات جذرية يف نظام الرعاية الصحية األولية من أجل تعظيم االستفادة من مرافق الرعاية الصحية األولية استفادًة مناسبة. ويف سبيل حتقيق 

ذلك، تتناول هذه الورقة البحثية رضورة تعزيز وظيفة »احِلْسَبة« التي ينبغي أن تضطلع هبا الدولة.

Situation des établissements de soins de santé primaires et administration étatique au Pakistan

RÉSUMÉ Les services de soins de santé primaires au Pakistan, en particulier dans les zones rurales, sont dans un 
état désastreux. Les insuffisances, l’injustice et l’ignorance de l’importance des soins de santé de base fournis par 
ces établissements sont responsables de la désorganisation du système et de ses performances médiocres. Le 
présent article évalue la situation de certains établissements de soins de santé primaires de la province de Sindh. 
Des approvisionnements en fournitures et médicaments insuffisants, des services de planification familiale 
sous-utilisés, un manque de ressources humaines, des équipements défectueux et l’absence de dispositif 
d’orientation-recours approprié comptaient parmi les principaux résultats. Par conséquent, il est urgent 
d’apporter des améliorations radicales au système de soins de santé primaires afin d’optimiser l’utilisation des 
établissements. À cette fin, l’article fait valoir que la gestion étatique doit être renforcée.
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Background

It is becoming recognized on the part 
of health professionals and policy-
makers in Pakistan that health at the 
first level care facilities is in jeopardy 
and this situation has gradually become 
worse because of certain inadequacies, 
unfairness and sheer  ignorance [1,2]. 

Despite this grim state of affairs, the 
public outcry to address basic health 
issues does not seem to reach those 
in power. At the same time, a huge 
proportion of the rural, illiterate and 
poor population is not even aware of 
their right to health; as a result they do 
not raise their voice against exploita-
tion and inaction. 

This review attempts to draw atten-
tion to the gaps, flaws and inadequacies 
in the health care delivery and function-
ing of the basic health units (BHUs) 
and the rural health centres (RHCs) in 
Pakistan. The other objective is to draw 
conclusions, based on lessons learnt, 
about how to revitalize the PHC system 
in the spirit of Alma Ata Declaration, 
1978.

The sources used for the synthesis of 
evidence include observational field vis-
its to primary health care (PHC) facili-
ties in 3rural districts of Sindh province. 
The basis for developing the recommen-
dations was a thorough review of papers 
extracted from Medline, Google scholar 
and through Endnote®, using the key 
words: primary health care; developing 
countries; Pakistan; governance; stew-
ardship in health systems. Documents, 
reports and national health surveys of 
the government of Pakistan are referred 
to wherever necessary. Moreover, the 
World Health Organization’s (WHO) 
World Health  Reports  of  2000  and 
2008 are used as primary documents 
to build the argument around the role 
of the State in institutionalizing PHC 
as well as the soundness of Alma Ata 
approach to strengthen PHC in devel-
oping countries.

Basic Health Units and 
Rural Health Centres

A Basic Health Unit (BHU) is 
intended to provide treatment and 
medication to rural people, give ap-
propriate health education, vaccinate 
the children against 7 diseases, give es-
sential maternal and child health care 
and implement national programmes 
related to diseases such as poliomyeli-
tis and measles. The standard essential 
services at a BHU are shown in the 
Box 1.

A Rural Health Centre (RHC) is an 
administrative and supply centre run by 
professional and midlevel health-care 
workers.

The RHCs and BHUs were de-
veloped to extend basic health care to 
rural populations during 1975–85. The 
main push was to train paramedics and 
community health workers and prepare 
them for the greater task of curative 
and preventive services for the majority 
rural population [3]. After  the devolu-
tion of district governments, all of these 
health facilities had come directly under 
the purview of the district governments 
by the year 2001 [4]. All PHC centres 
are supposed to provide curative, pre-
ventive and promotive health services. 
However, in spite of all the potential, 
this devolved system faced many chal-
lenges in achieving the desired results 
[5].

In addition to the BHU package 
of services, an RHC also provides the 
following services:  treatment and pre-
vention of common illnesses; dental 
services; an ophthalmologist; a facil-
ity for minor surgery; an equipped and 
maintained operation theatre; mater-
nal; neonatal and child health serv-
ices; family planning services, services 
for 10–20  inpatients;  a dispensary;  a 
laboratory; and an electrocardiograph 
and X-ray facility. Health education is 
also one of the core components of an 
RHC.

State of affairs at 
PHC facilities: data 
from field visits

Medicines and supplies
The BHUs lack essential medicines and 
supplies for the treatment of childhood 
acute respiratory infection and diar-
rhoea, 2  illnesses  that are  supposed  to 
be treated at this level of care. There 
is a serious discrepancy in the record 
of illnesses treated and the medicines 
available on the shelf. The majority of 
the BHUs do not even have function-
ing apparatus for oxygen. The state of 
the first-aid facility can be imagined by 
the fact that the BHUs lacked a simple 
nebulizer, which is essential for the treat-
ment of asthma and chronic obstructive 
pulmonary disease both of which are 
very prevalent among the rural popula-
tions.

Immunization
Immunization coverage is relatively low 
in rural populations served by the PHC 
facilities.  Insufficient  facilities  for  vac-
cination render the situation even more 
fragile. The vaccines are kept in private 
refrigerators of the facility staff because 
of no or non-functioning cold storage 
at the BHUs themselves. Thus, hardly 
any BHUs follows the principles of cold 
chain. There is apparently a massive 
unmet need for the vaccination against 
hepatitis B but the level of awareness 
among the population of this disease 
is  very  superficial. Thus people often 
seek health care for black fever (as local 
people call hepatitis B in their dialect) 
from traditional healers and quacks; this 
also illustrates the lack of health educa-
tion by the PHC staff.

Maternal & child health care
Maternal and child health indicators 
are not being achieved in the face of the 
poor performance of the PHC system. 
Two of the main factors required to pre-
vent maternal deaths are attendance of 
skilled birth attendants at births and the 

Book 17-7.indb   620 7/3/2011   10:11:04 AM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد السابع

621

availability of emergency obstetric care. 
Bearing in mind the 3rd delay responsi-
ble for maternal deaths (health services 
capable of 24/7 provision of emergency 
obstetric care), it is obvious that the 
rural health system does not have the 
capacity to provide the emergency ob-
stetric services so crucial to reducing 
maternal mortality. There are neither 
sterile facilities for safe deliveries nor 
skilled birth attendants available round 
the clock at these health centres. The 
gender of the health provider is another 
issue; very few BHUs and RHCs have 
female health staff to cater to women 
clients. 

Family planning services
Most of the BHUs visited had no female 
doctor or staff members; female staff 
would be considered essential by the 

local communities for counselling on 
contraceptives and family planning. 
Therefore, it becomes understandable 
why the prevalence of contraceptive 
use remains so low in rural areas despite 
government claims and resource-inten-
sive programmes to promote their use. 
At the same time there was no shortage 
of supplies, especially oral contracep-
tives, yet the demand is negligible due to 
inadequate health education on family 
planning. 

Human resources
Not all BHUs are fortunate to have a 
doctor posted there; instead we found a 
dispenser or a vaccinator to be the pro-
fessional in charge of the facility. In cer-
tain BHUs, the doctors and other staff 
were working on temporary postings. 
Staff members reported their concerns 

about their transfer to the place of their 
choice. Some of them mentioned that 
they would try to arrange this through 
political pressure. The security situation 
in certain areas makes many BHUs sites 
unsafe for work. Lady health workers, 
instrumental in community outreach 
health services, were also concentrated 
in one union council (smallest adminis-
trative unit/population concentration) 
alone for unknown reasons. The PHC 
staff mentioned the need for refresher 
training in order to adhere to the inter-
national standards; and also for incen-
tives for motivation.

Referral mechanisms
Lack of essential medicine and other 
services, absent staff, questionable 
quality of care, limited hours of op-
eration and many more factors leave 

Box 1 Role and services of a Basic Health Unit 

Comprehensive medical care and relief, curative and preventive•	

Prevention and control of communicable and endemic diseases•	

Maternity and child health services and immunization•	

School health services•	

Health education programme•	

Family welfare programme•	

Improvement of environmental sanitation and provision of safe water•	

Improvement of nutritional status•	

Collection of vital statistics records•	

Train village health workers, birth attendants, etc.•	

Serve as the first level of primary care for patients referred by Lady Health Worker or Family Health Workers and in turn •	
refers the patients to Rural Health Centre as and when necessary

Provision of static and out-reach services for the following:•	

Maternal and child health, family planning, Expanded Programme on Immunization and advice on nutrition1. 

Sanitation and health education2. 

Control of diarrhoeal diseases (CDD), communicable diseases control (CDC), acute respiratory infections 3. 
(ARI) and other special programmes

Serve as a focal point, where community and the public sector health functionaries come together to resolve issues con-•	
cerning health

Provide support, logistics, and management to Lady Health Workers, trained birth attendants, dispensaries, mater-•	
nal and child health centres, subhealth centres, etc. falling within its geographical limits.
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the patient in the middle of nowhere. 
On the other hand, staff of the PHC 
facilities feel compelled to refer pa-
tients to higher levels of care because 
of the lack of capacity to treat even 
some common ailments. At the same 
time, no formal mechanism of refer-
ral (ambulance, referral slips, code of 
practice) to taluka or the district level 
is in place. As a result, referred patients 
are very likely to end up in the hands 
of unskilled traditional healers and 
quacks.

Discussion

Not more  than  20%  of  people  seek 
health care from the first level PHC 
centres in the public sector [6]. Despite 
all the government efforts, total fertility 
rate (4.1%) and contraception preva-
lence use rate (30%) have remained al-
most stagnant for the past several years, 
and unmet need for family planning 
was reported at 25% in 2006–07, which 
is considered high [7],  suggesting  low 
utilization of PHC services. Possible 
reasons for this include: non-availability 
of basic and essential medicines which 
has been an oft-observed fact; and sup-
plies and logistics supposed to support 
basic maternal and child health care 
are either absent altogether or are in 
deplorable condition. However, it is 
very likely that this low utilization of 
PHC facilities is due to variety of other 
issues as well.

PHC as a service has long been 
neglected for appropriate human 
resources deployment and training, 
adequate financing and professional 
management, to form the base of 
the larger national health care sys-
tem. The Millennium Development 
Goal 4, to reduce by two-thirds the 
under-5 mortality  rate by 2015,  and 
Goal 5, to reduce by three-quarters 
the maternal mortality  ratio by 2015, 
and universal access to reproductive 

health remain over-ambitious for a 
country like Pakistan. More than 65% 
of the rural population is still deprived 
of basic health facilities and quality 
services. The State seems uninterested 
in providing this very basic human and 
constitutional right to the majority of 
its citizens, reflected in its all-time low 
financial allocation to health for the last 
10 years [8]. 

Strong political will is required to 
steward the health care system of the 
country to ensure the quality of services 
at the doorstep. Good governance, in-
creased responsiveness, and equitable 
and effective service delivery will be 
possible  if WHO’s  recommendation 
is followed in its spirit, allocating 5% of 
gross domestic product for health care 
[9]. Radical  improvement of  the  state 
of the affairs at the BHUs and RHCs 
and updating of standards will help to 
maximize the appropriate use of PHC 
facilities. This will effectively reduce 
the burden of trivial and complicated 
cases brought to taluka (subdistrict) 
and district care hospitals. It will also 
benefit the entire health care system 
by reducing the costs incurred by these 
large hospitals.

It is also important to recognize 
that health-care staff at PHC level are 
poorly managed in most circumstanc-
es. Staff satisfaction is directly propor-
tionate to user satisfaction. It is staff 
behaviour that determines the use of 
the health services at the first level care 
facility  [10]. Unless  the doctors  and 
paramedics are given their due rights 
and incentives, they will continue to 
avoid providing their services with 
commitment at PHC level. Proper 
human resources management, ad-
ministrative  efficiency,  monitoring 
and evaluation would help deliver the 
desired results.

The BHUs and RHCs have to take 
on the role of institutions that can help 
the local communities have a healthy 

life. These health facilities can bring 
great change to the lives of people 
through raising awareness about the 
risk factors for various communicable 
as well as noncommunicable diseases. 
Maternal and child health can also 
be improved by allocating optimal 
resources, i.e. material and manpower 
for these health facilities. Strengthen-
ing the PHC system will be instru-
mental  in helping  lift  the poorest out 
of the vicious cycle of poverty and ill 
health.

Conclusion

As  we  approach  2015  the  date  for 
achieving the Millennium Develop-
ment Goals , efforts to strengthen im-
munization programmes and expand 
health services must be intensified, and 
quality maternal health services must 
be made widely accessible at the PHC 
level  [11]. Pakistan, being one of  the 
134 signatories of the Alma Ata decla-
ration, must realize that it is investment 
in PHC that will guarantee gains in 
health. The PHC system must there-
fore be improved to achieve universal 
coverage through better integration 
of various health system components, 
particularly working with the local 
stakeholders  [12]. Capacity-building 
of subdistrict and district personnel in 
administration, financial and human 
resources management is imperative 
for efficient use of all  available health 
resources for strengthening PHC in 
Pakistan [13].

Thirty years on from the Alma Ata 
declaration, PHC remains a valid strat-
egy and the cornerstone of any national 
health care  system [14]. With greater 
emphasis on stewardship role of the 
government and meaningful com-
munity participation, there is certainly 
potential to make the PHC facilities 
in Pakistan more responsive and ac-
countable.
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Ethics of medical care for body packers (drug smugglers): 
untangling a web of fears and conflicts of interest
M. Baljevic 1 and P. Rodríguez del Pozo 1

ABSTRACT Body packing by drug smugglers—the transport of illicit drugs in packets swallowed or inserted into 
body cavities—is a global phenomenon and is becoming more prevalent. The medical care of these patients 
raises difficult medical and ethical problems. While the medical aspects of treating body packers have been 
systematically analysed, the ethical issues have received little attention in the literature. The patient may be under 
police custody or being sought by their criminal patron which may result in imposed interrogations and risky 
medical procedures. Obtaining informed valid consent for procedures from the patient-detainee may thus be 
compromised. In addition, physicians may be intimidated by the patient’s criminal contacts. This article analyses 
the conflicts of interest that doctors may face when treating body packers, and proposes some principles to 
promote institutional guidelines for the treatment of these patients.
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أخالقيات الرعاية الطبية ملبتلعي اللفائف املخدرة لتهريبها: تكشف شبكة من املخاوف وتضارب املصالح
حممد باليافيتش، بابلو رودرجيوز ديل بوزو

اخلالصـة: يعترب بلع مهريب املخدرات للفائف، أي نقل األدوية غري املرشوعة يف عبوات يتم بلعها أو إقحامها يف أحد تاويف اجلسم، واحدًة من 
الظواهر العاملية التي أصبحت تزداد انتشارًا. وتثري الرعاية الطبية هلؤالء املرىض مشاكل طبية وأخالقية صعبة. فبالرغم من حتليل اجلوانب الطبية 
َظ إال بقدر ضئيل من اهتامم النرشيات. فقد يكون املريض َقْيَد التوقيف  املتعلقة بمعاجلة مبتلعي اللفائف حتلياًل منهجيًا، إال أن القضايا األخالقية مل حَتْ
قد  ممَّا  باملخاطر،  إجراءات طبية حمفوفة  إجراء حتقيقات واختاذ  استدعى ذلك  راعيه اإلجرامي، وربام  ِقَبل  البحث عنه من  َقْيَد  أو  الرشطة  ِقَبل  من 
َيْنَتقص من إمكانية احلصول عىل موافقة صحيحة ومستنرية من املريض الـُمْحَتَجز. وباإلضافة إىل ذلك قد خيشى األطباء دائرة االتصاالت اإلجرامية 
للمريض. وحيلِّل هذا املقال تضارب املصالح الذي قد يواجهه األطباء عند معاجلة مبتلعي اللفائف، ويقرتح بعض املبادئ لتعزيز الدالئل اإلرشادية 

املؤسسية املتَّبعة يف معاجلة هؤالء املرىض. 

Éthique des soins médicaux aux passeurs de drogues in corpore : démêler l’écheveau des peurs et des conflits 
d’intérêts

RÉSUMÉ Le transport de drogues in corpore par les trafiquants, c’est-à-dire le convoyage de drogues illicites 
ingérées ou insérées dans des cavités corporelles sous forme de boulettes, est un phénomène mondial de plus 
en plus répandu. Les soins médicaux prodigués à ces patients soulèvent des questions éthiques et médicales 
difficiles. Si l’aspect médical du traitement des passeurs de drogues in corpore a été systématiquement analysé, 
les questions éthiques n’ont pas bénéficié de beaucoup d’attention dans la littérature scientifique. Le patient 
peut être sous surveillance policière ou recherché par le patron de son réseau criminel, ce qui peut entraîner 
des interrogatoires imposés et des procédures médicales risquées. Dans ces conditions, l’obtention d’un 
consentement valable et pris en connaissance de cause par le patient-détenu, en ce qui concerne les actes 
médicaux requis, peut être compromise. En outre, les médecins peuvent être victimes d’intimidations de la part 
des relations criminelles du patient. Le présent article analyse les conflits d’intérêts auxquels sont confrontés les 
médecins lors de la prise en charge d’un passeur de drogues in corpore et présente certains principes afin de 
favoriser l’élaboration de directives institutionnelles sur le traitement de ces patients.
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Introduction

Body packing—the transport of illicit 
drugs concealed as packets swallowed 
or inserted into body cavities—is in-
creasingly common in the international 
narcotics trade. This risky practice rep-
resents a medical emergency that not 
only  threatens  the body packer’s  life, 
but  also  raises difficult  ethical  issues. 
While the clinical and forensic aspects 
of body packing have been thoroughly 
discussed  [1,2],  we  have  found  no 
equivalent analysis of the ethical ques-
tions that emerge. The illegal nature of 
the patients’ problem and the inevitable 
involvement of law enforcement agents 
put at risk the rights of patients and the 
ethical duties of their attending doc-
tors. Although there are no published 
studies on this phenomenon, there is a 
consistent body of anecdotal evidence 
that suggests that these problems are 
a particular concern in low-income, 
underdeveloped countries, where law 
enforcement agencies may operate un-
der different codes of conduct.

In this article, we explore the ethical 
conflicts  that  emerge  in  the medical 
care of body packers. We will first briefly 
describe the medical and non-medical 
events seen when such patients are ad-
mitted to hospital, including the role 
of law enforcement agents and the risk 
of  threats  from the body packers’ own 
contacts. We will then analyse the dual 
loyalties  and conflicts of  interest  that 
doctors face in these cases, and will 
propose some principles and practi-
cal guidelines that we believe should 
contribute to creating a pressure-free 
environment where doctors can focus 
on  the patient’s  rights  and quality of 
care. It should be made clear that the 
prevalence and the seriousness of the 
problems described here vary widely 
among different countries and regions. 
Nevertheless, any hospital in the world 
could find itself dealing with this by-
product of the global drugs trade.

Body packing

Body packers may come to the 
emergency room with symptoms of 
intestinal obstruction, acute intoxica-
tion by drug leakage, or both [3]. These 
life-threatening, and in the case of co-
caine packets, highly lethal, events have 
become somewhat less common today 
than they were in the past, since drug 
packing methods seem to have become 
less dangerous [4,5]. This might explain 
the growing involvement of women and 
children in the practice [1,6,7].

What doctors commonly encoun-
ter today is a young, asymptomatic, 
uncommunicative and frightened in-
dividual, who is brought to hospital by 
law-enforcement officers  suspecting a 
case of body packing. Occasionally, ter-
rified patients refer themselves to hos-
pital alone. In either case, the patient 
may show mild abdominal distention 
and a tender mass on deep palpation. 
X-rays may show multiple oblong nug-
gets from radiolucent to radiopaque, 
depending on the substance and on the 
packing method, scattered throughout 
the abdomen [4]. Normally, the person 
admits  to having  ingested between 50 
and 100 packets of a drug [1],  stays  in 
observation for a day after the cargo has 
passed, and is subsequently discharged. 
Throughout this time, the patient is 
likely  to be under police  custody  [2], 
which often results in imposed interro-
gations and fast evacuation of the cargo 
being carried. This is mostly to further 
the criminal prosecution agenda. In the 
case of self-referred packers, their crimi-
nal patron may wish to locate them in 
the hospital to prevent any information 
leakage or to recover the highly valuable 
cargo [8].

These undesirable situations need to 
be avoided for the sake of all concerned: 
doctors, nurses and the patient, as well as 
other patients in the hospital. It may be 
detrimental to the patient’s care to have 
the police, much less any suspicious 
visitors, present in the wards. In this 

climate of rush and pressure, medical 
procedures may be performed more in 
the interest of speeding the process up, 
rather than protecting the best interests 
of the patient. Informed consent may 
receive very little attention. In the fol-
lowing section we will discuss informed 
consent, dual loyalty and other conflicts 
of interest in the medical care of body 
packers.

The ethical issues

Informed consent
Informed consent to diagnostic and 
treatment interventions is perhaps the 
first victim of the hectic environment 
that surrounds the care of body packers. 
It is tempting to argue that consent is 
not necessary in these cases, since body 
packers’  judgement  is  too  impaired by 
their fear of the law, of their patrons and 
accomplices, or of dying from drug in-
toxication. It would be no less tempting 
to state that refusing treatment brings 
no possible medical, legal or goal-related 
advantage to these patients, making the 
rejection of treatment too irrational to be 
respected. We do not agree. We believe, 
instead,  that body packers’  judgement, 
except in the case of drug intoxication 
from package rupture, should not be 
considered more impaired than that of 
any other patient, and that these patients 
retain their full right to informed con-
sent and refusal. This includes the right 
to make unwise medical decisions. This 
is particularly true when some of the 
medical procedures are not necessar-
ily  in  the patient’s best clinical  interest, 
but rather represent decisions made by 
doctors under pressures from criminal 
investigation officers.

As Milgram’s experiments  showed 
in 1963, obedience to a legitimate au-
thority tends to be high among “ordi-
nary people, simply doing their jobs”, 
to the point that “without any particular 
hostility on their part, they can become 
agents” of processes that compromise a 
person’s rights and physical integrity [9]. 
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Doctors thus may be caught amid differ-
ent loyalties and conflicting interests.

Dual loyalty and conflict of 
interest
Interrogation of any detainee, hospital-
ized or not, is aimed at administering 
justice and preventing further harm or 
danger to self or others [10]. In the case 
of a body packer, interrogation per se 
can have harmful clinical consequences 
[11], and yet the intimidating presence 
of the police can push doctors to make 
concessions to the law enforcement 
agenda. For instance, enemas and other 
methods to speed up the evacuation of 
the cargo, much desired by the law en-
forcement officers, are not the optimum 
treatment [2,12], and may increase the 
risk of packet rupture. When treating 
body packers, serving the patient-sus-
pect may imply hampering the law; but 
the unchecked service to the law may 
harm the patient. This dual loyalty is the 
doctor’s true dilemma.

The international dual loyalty work-
ing group of Physicians for Human 
Rights characterized this dilemma as 
the  conflict between professional du-
ties to a patient versus the expressed 
or implied, real or perceived, obliga-
tions to the interests of a third party 
such as an employer, insurer or the state 
[13].  In a wide variety of contexts and 
clinical settings, health professionals 
are pressured by influential third parties 
to  subordinate patients’  rights  to  their 
demands.

Bloche  sees  loyalty  conflicts  aris-
ing when 3 different type of goals are 
pursued:  (a)  furthering public health, 
as when reporting a communicable 
disease; (b) serving non-medical ends, 
such as state security, as when collabo-
rating with the law; and (c) evaluating 
individuals for social purposes, such 
as receiving public benefits, evaluating 
requests for asylum, determining crimi-
nal responsibility, joining the army or 
transporting dangerous merchandise 
[14].

No doctor–patient relationship oc-
curs in complete isolation. There are 
always third parties with some kind of 
interest to be served, from the need to 
make time for the next patient in the 
waiting room, to supporting the health 
system’s  cost-control  policies. How-
ever, doctors’ primary loyalty should be 
reserved for their patients. Sometimes 
doctors have no reason to refuse serving 
their secondary allegiance, e.g. if a patient 
asks the physician to forge information 
to support a fraudulent insurance claim 
[6]. It is also widely accepted that higher 
social purposes can legitimately be the 
first  priority  served  by  doctors  [15]. 
Examples of that would be reporting 
fraud against the health care system, as 
well as health conditions that interfere 
with  transport  safety (driving, flying a 
plane, operating a train or controlling air 
traffic) [15]. More importantly, second-
ary loyalties are legally binding in many 
circumstances [16].

Serious  conflict  arises,  however, 
when doctors—whose primary role 
is, or is perceived by the patient to be, 
providing clinical care—are pressed 
to  subordinate  their patient’s  interests 
to those of a third party, to the point of 
violating  the patient’s  rights [17]. As a 
matter of principle, no social purpose 
should make this permissible. The situ-
ation is complex, however, in the case of 
body packers.

Doctors who deal with body pack-
ers are  trapped  in a web of conflicting 
loyalties and fear. On the one hand, 
body packers are brought to hospital to 
receive care; on the other hand, the law 
demands cooperation with investiga-
tions into the suspected drug trafficker. 
Doctors may feel intimidated by the 
presence of police but at the same time 
may fear that the suspect, or his criminal 
patrons, will seek revenge if the doctors 
cooperate with  the  law [14]. Doctors 
and hospital administrators may want 
to spare other patients and their families 
the uncomfortable presence of the po-
lice in the wards. The thought of having 
the patient’s patrons or an accomplice 

obtaining entry to the wards is especially 
alarming. It thus becomes convenient 
for everyone but the patient to expedite 
the patient’s medical care  in  this  situa-
tion. In addition, doctors in some cases 
may feel scrutinized by colleagues and 
staff over their commitment to support 
the legal processes.

Treating body packers: 
some general principles

Health  institutions often have no ex-
plicit, well-developed guidelines for 
doctors dealing with patient-suspects 
in general, much less with body packers 
in particular [15].  In  the case of police 
inquiries regarding confidential patient 
information, Health Information Pri-
vacy regulations that govern the ethical 
conduct of physicians in a professional 
environment do not have clearcut 
guidelines  either  [14,18].  Physicians 
are  left with no clear guidance  to deal 
with the potential interference of law 
enforcement agencies in medical treat-
ment. Even in the case of a body packer 
seeking help on their own, physicians 
in most health care centres around the 
world would be left to their own judge-
ment as to whether to alert law enforce-
ment officials or not [14].

In the absence of well-structured 
decision-making strategies for doctors 
and hospitals, it is no surprise if there are 
violations of patients’  rights and avoid-
able  adverse medical outcomes  [15]. 
We would like to put forward some 
principles of practice that could form 
the basis for discussing institutional 
guidelines on the care of body packers.

Body packing and 
the doctor–patient 
relationship

The doctor–patient  relationship  in  the 
context of body packing should be in-
distinguishable from any other clinical 
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relationship, because it is, with very few 
nuances, a clinical relationship, and so 
are its goals, conditions and rules of 
consent and confidentiality.

As a general principle, the exami-
nation and treatment of body packers 
should serve the best medical interest 
of the patient, which in this case mainly 
consists of preventing complications, 
such as intestinal obstruction, perfora-
tion, peritonitis or drug packet rupture 
and subsequent overdose. The demands 
from third parties should not result in 
invasive examinations or accelerating 
the evacuation of the cargo, even if the 
patient consents, since this may only 
increase the risk of packet burst. Doc-
tors should focus instead on what is 
medically indicated, namely, to monitor 
the patient in an intensive care unit and 
wait for the spontaneous passage of 
drug packets [1,18].

Informed consent is not always a 
legal requirement in these cases. Nev-
ertheless, doctors should respect body 
packers’ moral  right  to  informed con-
sent when the suspect is able to make 
decisions. Even if there are reasons to 
believe that the web of misinformation, 
pressures and fear in which the patient-
suspect is caught hampers the process 
of obtaining a valid consent, doctors 
should guarantee that all possible ele-
ments of the informed consent process 
are evoked [19].

Physicians are thus responsible for 
giving body packers well-explained, ac-
curate and complete information. This 
should include explaining to the patient 
that in some circumstances, refusal to 
give consent may result in the search 
being  carried  out  by  a  police  officer 
rather than by a medical practitioner, 
and making the patient fully aware of 
the deadly risks of drug packets and the 
need to know their exact location to an-
ticipate and prevent their splitting. Body 
packers should also be informed of the 
risks associated with the search itself, 
and that, due to the police involvement, 
the confidentiality of personal medical 
information might not be kept.

Consent is imperative prior to any 
form of examination. It should be ob-
tained  only  after  the  patient-suspect 
has understood all the information and 
clarified his/her doubts. However,  in 
the circumstances of detention, free 
consent can easily be compromised by 
pressures on the patient, such as a lack 
of privacy during an interview, by a pa-
tient’s misinformed expectations,  such 
as the hope of being released sooner in 
exchange for consent, or by the patient’s 
fear that refusal would be considered 
a tacit confession of guilt. Guarantee-
ing a pressure-free environment and 
explaining to the patient-suspect the re-
percussions of consent are professional 
duties in these circumstances. However, 
preserving the physical integrity of those 
who could be harmed by a violent pa-
tient, and/or the integrity of the patient-
suspect him/herself can of course justify 
non-consensual emergency medical 
interventions [14].

Physicians are usually asked to coop-
erate with the police, but this may imply 
breaching confidentiality in some cases. 
Confidentiality can be legitimately bro-
ken to avoid clear and immediate risk of 
harm to others that cannot be stopped 
by other means [15]. However, this is an 
exception, and when dealing with body 
packers, doctors can hardly take the role 
of police informants without betraying 
the basic ethics of  the patient–doctor 
relationship.

Treating body packers: 
drafting guidelines

In the stressful dynamic of treating body 
packers, doctors might be affected by 
the perspective of a third party, losing 
sight of professional duties towards the 
patient-suspect. Other times, in siding 
with the weaker party, they may over-
sympathize with their patient-suspect, 
putting themselves or others at risk, or 
jeopardizing the legal investigation.

The International Dual Loyalty 
Working Group has proposed some 

guidelines to help physicians and insti-
tutions find their way through the maze 
of doubts, pressures and mixed feelings 
faced when dealing with patient-de-
tainees. The recommendations include 
training doctors in human rights, helping 
them identify loyalty issues, and encour-
aging the exercise of clinical judgement 
independent of any other interest or 
consideration [17]. The guidelines state 
that military physicians’ duty to care for 
enemy combatants “must supersede 
any blanket notion of loyalty, obliga-
tion, allegiance or patriotism” [13]. We 
do not see why it should be otherwise 
for body packers. The working group 
recommended that health care institu-
tions keep the health profession inde-
pendent of state pressures or influence, 
protecting health professionals from 
third party hostility, and increasing a 
proper understanding of  the doctor’s 
role among law enforcement agents and 
hospital administrators [17]. The work-
ing  group’s  recommendations,  along 
with some advice found in the literature, 
are a useful guide. In this paper, however, 
we would like to propose more specific 
measures that would help enact these 
recommendations. We believe that all 
conflicts of values, views and dual loyal-
ties at the body packer’s bedside are the 
result of third party pressures on doc-
tors. In the context of these pressures 
and in seeking to shield doctors from 
them, we propose the following:

To channel all police requests related •	
to body-packer patients through the 
hospital’s office of the director, or the 
office of the legal advisor, and prohibit 
doctors from interacting directly with 
law enforcement agents. The police 
role on the ward should be limited to 
the body packer’s custody, in addition 
to the protection of other patients, 
doctors and health personnel.

To keep all information regarding •	
physicians’  involvement  and  coop-
eration with police/state authorities 
or feedback on the way a physician 
has dealt with a body packer out of 
the physicians’  individual,  hospital 
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or any other records. Removing the 
threat of being labelled as uncoop-
erative would minimize any need for 
physicians to consider their own self-
protection.
The successful implementation of 

these two measures needs to be sup-
ported by the strengthening of at least 
two basic general strategies that might 
too often be  taken  for  granted. They 
are:

Having detailed and strictly imple-•	
mented institutional guidelines for 
dealing with both detained and self-
referred body packers, so that doc-
tors do not find themselves pressured 
to implement their own rules. This 
would help prevent any disparity and 
inconsistencies in the way body pack-
ers are managed as patients, in legal 
and clinical terms, concerning their 
consent and treatment. It is easier for 
physicians to resist pressures when 
they are simply abiding by the rules 
and there is no margin for autono-
mous actions.

Last, but not least, having in place •	
a clear plan for high-security meas-
ures to be automatically triggered at 
the doctor’s  request  if  a  suspected 
body packer is admitted to hospital. 
This would allow any unwelcome 
visitors  related  to  the body packer’s 
illicit trade to be dealt with in a safe 
manner.

Conclusion

Body packing is a growing global phe-
nomenon that many hospitals may be 
forced to deal with sooner or later. Body 
packers are not a comfortable or desired 
presence in the hospital. They elicit fear, 
they invite police presence to the wards 
and they give rise to conflicting loyalties. 
Doctors may try to ameliorate the situa-
tion by yielding to their fears and to the 
pressures of law-enforcement authori-
ties. However, a doctor’s primary loyalty 
is to the body packer as a patient, and no 
secondary loyalty should supersede this.

Body packers as patients deserve 
the same respect as any other patient, 
and doctors would betray their profes-
sional duties if they primarily tended to 
interests other than those of the body 
packer. This implies that standards of 
care and confidentiality, together with 
the process of information and consent, 
should be indistinguishable from those 
received by all other patients in the same 
clinical settings. Nevertheless, doctors 
should be aware of when, by exception, 
it is morally valid to deviate from the 
general rules, particularly regarding mat-
ters of confidentiality.

Institutions do not usually have a 
specific set of guidelines to deal with 
body packers. There are some recom-
mendations at the international level, 

but they tend to be too general or too 
difficult  to enact because  they  require 
the action of the state. Hospitals can, 
nevertheless, implement relatively sim-
ple strategies to help doctors deal in a 
fair and ethical way with body packers 
in clinical settings.

A stronger corpus of evidence on 
how  ethics  and  patients’  rights  can 
be compromised in the case of body 
packers is still needed. We hope this 
article will encourage further research in 
this field. Systematic collection of data 
would raise awareness and may eventu-
ally foster higher standards of concern 
for patients’ rights, independent of their 
legal predicament.

The adoption of these and other 
strategies should be preceded by an in-
depth discussion among doctors, health 
care personnel and administrators to 
make explicit the different needs of the 
parties involved. We believe that this 
article provides a comprehensive start-
ing point for that discussion.
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The Alcohol, Smoking and Substance involvement Screening Test (ASSIST): manual for use in primary care

The  above-mentioned manual  introduces  ASSIST  and  describes  how  to  use  it  in  health  care  settings  –  particularly 
community-based primary health care settings – to identify people who are using substances and assess the health risks 
associated with substance use, so that a brief discussion or a referral to specialist centre can be provided as appropriate.

The ASSIST package is the result of more than 10-years work by WHO and an international group of researchers in the 
framework of  the WHO ASSIST project.  It  is WHO’s response to the growing demand for guidance on how to best 
manage problems of substance use in non-specialist health care settings. This approach is quick and easy to learn and is 
useful for all substances including alcohol and tobacco, and drugs such as cannabis, amphetamine-type stimulants, cocaine 
and opioids. Its effectiveness has been demonstrated in different cultural settings and it is set to become a keystone in the 
health care response to substance use. 

Further  information  about  the work of WHO  in  the  area of  substance  abuse  can be  found at:  http://www.who.int/
substance_abuse/en/ 
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Short communication

The need for capacity building to prevent chronic 
diseases in North Africa and the Middle East
H. Ghannem 1

ABSTRACT Chronic (noncommunicable) diseases, such as cardiovascular disease, stroke, cancer and diabetes 
mellitus, are a global public health problem that is increasing, particularly in developing countries. According to 
the World Health Organization, over the period 2006–15, the largest increase in deaths from chronic diseases 
will occur in the regions of Africa and the Middle East. This article outlines the problems facing theses regions 
with regard to chronic diseases, and discusses the urgent need for capacity building and community-based 
programmes in order to enhance regional capability for tackling chronic diseases.
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احلاجة إىل بناء القدرات للوقاية من األمراض املزمنة )غري السارية( يف شامل اإلقليم اإلفريقي وإقليم رشق املتوسط
حسن غنَّام

القلبية الوعائية، والسكتة، والرسطان، والسكري، من مشكالت الصحة العمومية  اخلالصـة: تعد األمراض املزمنة )غري السارية( مثل األمراض 
العاملية اآلخذة يف التفاُقم والسّيام يف البلدان النامية. وَتَرى منظمة الصحة العاملية، أن أكرب زيادة يف الوفيات النامجة عن األمراض غري السارية يف املدة 
من عام 2006 إىل عام 2015، ستكون يف اإلقليم اإلفريقي وإقليم رشق املتوسط. وُتربز هذه املقالة املشكالت التي تواجه هذه األقاليم يف ما يتعلق 
ة إىل بناء القدرات وإنشاء الربامج املجتمعية من أجل تعزيز القدرات اإلقليمية الالزمة للتعامل مع  باألمراض غري السارية، وتناقش احلاجة امللحَّ

األمراض غري السارية.

Nécessité d’un renforcement des capacités pour la prévention des maladies chroniques en Afrique du Nord 
et au Moyen-Orient

RÉSUMÉ Les maladies chroniques (non transmissibles) telles que les maladies cardio-vasculaires, les accidents 
vasculaires cérébraux, le cancer et le diabète, représentent un problème mondial de santé publique qui prend de 
l’ampleur, en particulier dans les pays en développement. Selon l’Organisation mondiale de la Santé, les régions 
d’Afrique et du Moyen-Orient connaîtront entre 2006 et 2015 la plus forte augmentation du nombre de décès 
dus à des maladies chroniques. Le présent article décrit les problèmes auxquels sont confrontées ces régions 
dans ce domaine, et examine l’urgente nécessité de renforcer les capacités et les programmes communautaires 
afin d’améliorer l’aptitude régionale à s’attaquer aux maladies chroniques.
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Background

The World Health Organization 
(WHO) projects  that over  a 10-year 
period  (2006–2015),  the  largest  in-
crease in deaths from chronic diseases 
(cardiovascular disease, stroke, cancer 
and diabetes mellitus) will occur in the 
regions of Africa and the Middle East 
[1]. The  total number of people with 
diabetes is projected to rise in the Mid-
dle  East  from  20 million  in  2000  to 
nearly 52.8 million  in 2030, and  this  is 
the  greatest  relative  increase  (163%) 
in the number of people with diabetes 
worldwide  [2].  Furthermore  and  ac-
cording to the International Diabetes 
Federation  [3],  in  2007,  6  of  the  10 
countries with the highest prevalence 
of diabetes in the world were from the 
Middle East region, mainly from the 
Gulf countries (in order of decreasing 
prevalence):  United  Arab  Emirates, 
Saudi Arabia, Bahrain, Kuwait, Oman 
and Egypt.

Most North African and Middle 
Eastern countries, including Tunisia, 
are now facing the epidemiological 
transition with a decrease in total mor-
tality, increase in life expectancy and 
adoption of lifestyles associated with 
chronic diseases. Indeed, this transition 
is well documented in Tunisia [4] with 
a prevalence of diabetes of 10.2% in the 
region of Sousse, smoking habits reach-
ing 61.4% among adult men,  and hy-
pertension and obesity among women 
of 28.8% and 34.4%  respectively  [4]. 
The problem is more serious for these 
countries because many still face the 
burden of communicable diseases and 
their health systems are ill-prepared to 
provide the costly care required for such 
chronic diseases. In this context, new 
opportunities have arisen to help tackle 
chronic disease worldwide, with signifi-
cant recent developments of sustainable 
support for chronic disease prevention 
and control, particularly for developing 
countries [5].

This Region has a severe lack of 
human capacity in many medical and 

public health disciplines required to 
effectively address the increasing rates 
of chronic diseases. In addition, very few 
community-based initiatives have been 
launched in the Region, although there 
have been projects in the Islamic Repub-
lic of Iran such as the Isfahan Healthy 
Heart Programme [6], which required 
strong investment to build the capacity 
to tackle growing problem of chronic 
disease. However, for most of the coun-
tries in the Eastern Mediterranean Re-
gion, conditions are not favourable. For 
example, as regards health workforce 
capacity,  there  are  10 physicians  per 
10 000 population in the WHO Eastern 
Mediterranean Region compared with 
32  in  the European Region and 19  in 
the Americas Region [7]. The density of 
nursing and midwifery personnel in the 
WHO Eastern Mediterranean Region 
is 15 per 10 000 population compared 
with 79 in Europe and 49 in the Ameri-
cas. Furthermore, this gap in clinical 
resources is considerably less than the 
gap seen in public health needs and 
research expertise. If we look specifi-
cally at the data on the health workforce 
for some countries in the Region com-
pared to industrialized countries, we 
see that that there is a huge difference 
between countries in North Africa and 
Middle East [7]. In fact, the shortage in 
physicians is more pronounced in Af-
ghanistan, Morocco and Pakistan with 
respective densities of 2, 5 and 8 physi-
cians per 10 000 population compared 
to 13 in Tunisia, 14 in Saudi Arabia and 
17  in Oman [7]. These figures are still 
lower than those of some industrialized 
countries like the United States with 
26 physicians per 10 000 population, 
France 34 and Belgium 42. The same 
profile of shortage is also found with 
nursing and midwifery personnel and 
again there is a huge difference between 
the countries in the Region with respect 
to the density of these personnel. For 
example, Afghanistan, Morocco and 
Pakistan have 5, 5 and 8 nursing and 
midwifery personnel per 10 000 popu-
lation  respectively,  compared with 29 

in Tunisia, 30 in Saudi Arabia and 37 in 
Oman. In turn, these figures are lower 
than those of the United States with 94 
nursing and midwifery personnel per 
10 000 population, France with 80 and 
Belgium with 142.

Community-based 
initiatives

A small number of risk factors and con-
ditions are common to major chronic 
disease including smoking, physical in-
activity and unhealthy diet. This means 
that integrated action against these risk 
factors could lead to a reduction in ma-
jor  chronic disease  [8]. Therefore,  an 
urgent need exists for capacity develop-
ment to shape feasible and cost-effective 
intervention programmes directed 
towards reducing the behavioural and 
structural risk factors in communities. 
Chronic disease prevention at the com-
munity level is important as it targets 
the risk factors that are deeply linked to 
the social and cultural conditions in the 
society. As a result of long-term promo-
tion of healthy lifestyles in the com-
munity, mortality from cardiovascular 
disease is decreasing in industrialized 
countries. However, conversely, with 
ageing populations and rapidly chang-
ing lifestyles, the burden of chronic 
disease is increasing in the developing 
world [9]. The challenge for these coun-
tries is to integrate programmes and 
policies that effectively tackle the major 
determinants of chronic disease, mainly 
through lifestyle and structural changes. 
The programme in North Karelia, Fin-
land, showed how this can make an 
important difference  [10]. Currently, 
the project Community Interventions 
for Health is an example of how to build 
capacity to fight chronic disease in devel-
oping countries and communities [11]. 
It aims to evaluate how best to reduce 
the main chronic disease risks through 
interventions in schools, workplaces, 
communities and health care centres.

Book 17-7.indb   631 7/3/2011   10:11:06 AM



EMHJ  •  Vol. 17  No. 7  •  2011 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

632

Why do we need these community-
based interventions in our Region? 
Although previous large-scale projects 
exist in industrialized countries, they 
may not provide the relevant informa-
tion to guide decision-making in devel-
oping countries. Specifically:

Few interventions have been under-•	
taken in North African and Middle 
Eastern countries where the chronic 
disease burden is currently increas-
ing.

There have been no systematic proc-•	
ess and outcome evaluation stud-
ies published that help build the 
evidence.
In order to tackle chronic disease 

through development and implemen-
tation of community-based interven-
tion programmes in North African and 
Middle Eastern countries, capacity-
building is paramount. Moreover, these 
community-based intervention pro-
grammes should be based on 3 main 
components:

Community coalition-building•	  – coop-
eration of key stakeholders’ working 
together to encourage healthy life-
style change throughout the com-
munity, such as advocating for bicycle 

paths and smoke-free environments 
or creating farmers’ markets.

Health education•	  – dissemination of 
health messages, such as the training 
of health professionals, using mass 
media, social marketing or peer edu-
cators.

Structural change•	   –  structural  inter-
ventions including advocating for 
and implementing policy change, 
environmental change (improving 
opportunities for physical activity in 
schools and workplaces) and eco-
nomic change. These components 
interact to create communities in 
which the healthy choices are the easy 
choices.

Conclusions

The challenges that the Region faces 
in building capacity in public health 
personnel and in designing and imple-
menting interventional projects are 
many. The training of health profes-
sionals, the multidisciplinary approach 
to public health, the long-term process 
of results and the immediate invest-
ment are among the major challenges 
as well as the political commitment. All 

these have to be dealt with if we want 
to seriously address the problem of the 
increasing burden of chronic disease. 
These challenges can be grouped into 
health transition and health systems 
issues [12]. Currently, most health serv-
ices in the Region are based on a curative 
model, which is becoming increasingly 
expensive to maintain and is also very 
limited in its ability to address emerging 
health challenges. At the same time, 
there is a need to overcome the issues 
of the limited availability of data (due to 
weak disease surveillance systems) and 
the modest research and development 
capabilities and finally a need to develop 
a strong public health workforce.

Few programmes and initiatives 
currently exist in the Region to tackle 
the epidemic rise of chronic disease and 
their risk factors; only by expanding our 
capabilities will we be able to achieve 
success. Learning by doing will pro-
vide a unique opportunity for capacity 
building and leadership development 
through implementing, evaluating and 
disseminating activities for chronic dis-
ease prevention and healthy lifestyle 
promotion in Tunisia, North African 
and Middle Eastern countries with so-
cioeconomic and cultural similarities.
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Sir,
The recent waves of social and political 
movements that spread quickly in sev-
eral countries of the Middle East are 
clearly carrying the same aspirations, 
though at times with more dramatic 
consequences. A major implicit de-
mand of all these populous activities 
was the aspiration for unimpeded ac-
cess to basic livelihoods and social 
rights, equity and greater public par-
ticipation in the democratic process. 
At the peak of these revolutions, the 
national health workforce has evinced 
an exceptional dedication  reflected by 
enhanced preparedness and response 
to medical emergencies exemplified by 
the Egyptian Tahrir Square show-cases, 
echoing a great deal of compassion, mo-
tivation and professionalism, that has 
effectively coped with the extraordinary 
health needs of the sick and injured. 
Formerly, poor incentives have forced 
many health professionals to seek part-
time jobs in the private health sector 
to supplement their earnings, and this 
pattern has negatively affected the per-
formance of public health institutions 
and more severely, the remote rural 
areas and economically marginalized 
communities, especially with regard to 
reproductive health [1].

The health care financing system of 
these countries is an uneven combina-
tion of social insurance, general revenue, 
and out-of-pocket payment, where the 
latter constantly prevails over the other 
two financing schemes. If the appropri-
ate corrective measures are not factored 

in the envisaged reforms, health will fur-
ther lag behind, projecting a real failure 
in attaining the peoples’  inspired social 
protection. These aspirations are chal-
lenged by the evolving global economic 
crisis; where the structural economic 
adjustment policies and privatization 
are erroneously regarded as the panacea 
for all the problems of the underfunded 
and poorly performing public sector. 
Evidence suggests, however, that these 
policies are detrimental to the unders-
erved, unless they encompass meaning-
ful health and other socio-economic 
interventions that acknowledge health 
as a fundamental right of every human 
being as stipulated in the WHO consti-
tution, and address the inequities that 
undermine this right. These uprisings 
signal  the need  for:  social distributive 
justice with enhanced support to those 
most in need; the provision of essen-
tial primary health care services with 
results-based accountability; the use 
of appropriate technologies and tested 
best practices; the promotion of com-
munity participation as an integral part 
of the democratic process; and the ac-
knowledgment of the basic needs com-
prehensive concept, which correlates 
health with its social determinants and 
underlines the demand for intersectoral 
action [4]. 

Newly constituted governments 
must be cautioned against the common 
fallacy of solely investing in curative 
aspects of health by focusing on big 
hospitals with escalating health costs, 
which have an insignificant impact on 

the globally accepted indicators that 
measure nations’ true health status and 
wellbeing. Instead they need to promote 
the public health approach, concentrat-
ing on: primary and secondary preven-
tion and the root causes of ill health; the 
building of a health infrastructure that 
ensures universal coverage and access 
to quality essential services, encourages 
health care utilization, and offers finan-
cial protection against the unaffordable 
catastrophic expenditures incurred by 
the poor. The rights of the health work-
force need also to be acknowledged in 
terms of employment opportunities, 
effective training, equitable distribution, 
attractive retention strategies, improved 
working environment and incremental 
support to those in hardship zones. The 
impact of this investment will be realized 
only if coupled by a sustained policy of 
health system strengthening that offer 
the required capacity and support for 
the delivery of essential health services 
to the target population as shown by 
other  experiences  [5,6].  While  the 
expectation of countries affected by 
natural and manmade crisis and con-
flicts  is  to  salvage  the vital health care 
services and avert the negative impact 
of disrupted health systems, the thrust 
of the countries successfully pressing for 
the 21st century sociopolitical  reforms 
is to accord a high priority to this sector 
by effectively and equitably addressing 
the legitimate health demands of the 
population, without which the attain-
ment of the people’s aspirations will be 
incomplete. 

Book 17-7.indb   633 7/3/2011   10:11:07 AM



EMHJ  •  Vol. 17  No. 7  •  2011 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

634

K.M. Bile 
Former WHO Representative, Pakistan 
(khalif.bilemohamud@gmail.com)

Brezis M, Wiist WH. Vulnerability of health to market forces. 3. 
Medical Care, 2011, 49(3):232–239.

Vázquez ML et al. Los procesos de reforma y la participación 4. 
social en saluden América Latina [The reform process and so-
cial participation in health in Latin America]. Gaceta Sanitaria, 
2002, 16(1):30–38.

Khodjamurodov G, Rechel B. Health systems in transition. 5. 
Health Systems in Transition, 2010, 12(2):v-xix, 1–154.

Bobiak SN et al. Measuring practice capacity for change: a tool 6. 
for guiding quality improvement in primary care settings. Qual-
ity Management in Health Care, 2009, 18(4):278–284.

Strategic directions to improve health care financing in the Eastern Mediterranean Region: moving 
towards universal coverage 2011–2015

At the Fifty-seventh Session of the Regional Committee for the Eastern Mediterranean in October 2010, the 
Committee discussed how to improve health care financing in the Eastern Mediterranean Region in order to advance 
universal coverage and passed Resolution EM/RC57/R.7, which urged Member States to:

Adopt and adapt the strategic directions in accordance with national priorities and develop policies to remove finan-•	
cial barriers to access to health services for all citizens and residents;

Increase investment in health through improved policy dialogue with ministries of finance and planning and other •	
stakeholders in order to provide social health protection for all;

Promote introduction and expansion of prepayment schemes to reduce out-of-pocket payments and the incidence •	
of financial catastrophe and impoverishment;

Introduce purchasing mechanisms that give appropriate incentives to providers and users of health services to make •	
efficient use of the available resources;

Allocate sufficient resources to generate evidence that guides health financing policies and the move to-•	
wards universal coverage;
Monitor equity in health financing and assess the move towards universal coverage.•	

Resolutions of the Regional Committee for the Eastern Mediterranean are available at: http://www.emro.who.int/
governance/resolutions.htm
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم 
الوبائية  واملعطيات  واملفاهيم  اآلراء  ولتبادل  هلا،  والرتويج  الصحية  اخلدمات  اجلديدة ىف  واملبادرات  السياسات 
املتوسط. وهى موجهة إىل كل  بإقليم رشق  يتعلق منها  ما  املعلومات، وخاصة  ونتائج األبحاث وغري ذلك من 
واملراكز  املعنية،  احلكومية  املنظامت غري  التعليمية، وكذا  املعاهد  الطبية وسائر  والكليات  الصحية،  املهن  أعضاء 

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

املجلة الصحية لرشق املتوسط 

Cover 17-8.indd   2 8/8/2011   10:11:18 AM



Contents

V
olum

e 17     N
um

ber 7 
    July 2011

Eastern Mediterranean
Health Journal

La Revue de Santé de
la Méditerranée orientale

Volume 17 / No. 7
July / Juillet 2011 املجلد السابع عرش / عدد 7

متوز / يوليو

Letter from the Editor ..............................................................................................................................................................559

Research articles

Impact of polystyrene beads as a mosquito control measure to supplement lymphatic filariasis 
elimination activities in Socotra Island, Yemen ...................................................................................................... 560

Staff views about the quality of the communicable diseases surveillance system in Khartoum state, Sudan, 
2005–2007: a qualitative study ............................................................................................................................... 565

Pilot study of sunlight exposure and vitamin D status in Arab women of childbearing age ................................ 570

Adiponectin levels in serum of women with pre-eclampsia ................................................................................. 575

Histological findings in women with postmenopausal bleeding: Jordanian figures ............................................ 582

Prevalence and risk factors of erectile dysfunction among patients attending primary health care 
centres in Qatar ........................................................................................................................................................ 587

Prevalence of stress among Iranian medical students: a questionnaire survey .................................................... 593

Correction. Self-medication practice among patients in a public health care system ......................................... 598

Assessment of parental awareness about malocclusion in Shiraz, Islamic Republic of Iran ................................ 599

Skin prick test reactivity to aeroallergens in Jordanian allergic rhinitis patients ................................................... 604

Etiology of pleural effusion among adults in the State of Qatar: a 1-year hospital-based study .......................... 611

Reviews

The state of affairs at primary health care facilities in Pakistan: where is the State’s stewardship? ....................... 619

Ethics of medical care for body packers (drug smugglers): untangling a web of fears and 
conflicts of interest ................................................................................................................................................... 624

Short communication

The need for capacity building to prevent chronic diseases in North Africa and the Middle East ...................... 630

Letter to the Editor ............................................................................................................................................................ 633

Insecticide-treated net set up for use, Sudan 
Mosquitoes are the vector common to several diseases, including 
malaria, lymphatic filariasis and dengue fever. Mosquito control 
is essential to elimination of these diseases and can be achieved 
through integrated vector management, including the use of 
insecticide-treated nets.

Cover 17-7.indd   1 7/4/2011   11:08:01 AM


