
Eastern Mediterranean
Health Journal

La Revue de Santé de
la Méditerranée orientale

Volume 22 / No. 8
August/Août

املجلد الثاين والعرشون / عدد 8
2016أغسطس/آب

Contents

V
o

lu
m

e 2
2

     N
u

m
b

er  8
 

 A
u

gu
st  2

0
1

6

The devastating Ebola outbreak in west Africa has 
finally come to an end, but the lessons learned mean 
high levels of vigilance, preparedness and response 
capacity are paramount for the Eastern Mediterranean 
Region to maintain its current Ebola-free status.
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم السياسات 
واملبادرات اجلديدة ىف اخلدمات الصحية والرتويج هلا، ولتبادل اآلراء واملفاهيم واملعطيات الوبائية ونتائج األبحاث وغري 
ذلك من املعلومات، وخاصة ما يتعلق منها بإقليم رشق املتوسط. وهى موجهة إىل كل أعضاء املهن الصحية، والكليات 
العاملية واألفراد  الصحة  املتعاونة مع منظمة  املعنية، واملراكز  املنظامت غري احلكومية  التعليمية، وكذا  املعاهد  الطبية وسائر 

املهتمني بالصحة ىف اإلقليم وخارجه.
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Acknowledgement of the work of Ms Fiona Curlet

Ms Fiona Curlet retired from WHO on 3 August 2016, having served as Editor, 
Eastern Mediterranean Health Journal (EMHJ), published and distributed from 
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Despite Ms Curlet’s retirement from WHO, she is a long-time resident of Cairo (Alexandria beforehand), where her family 
is based, and I am sure that her support for the Journal will remain. I would like to take this opportunity to thank Ms Curlet for 
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 Dr Ala Alwan
WHO Regional Director for the Eastern Mediterranean 

ُشكر وامتنان للسّيدة فيونا كريليت

تقاعــَدت الســيدة فيونــا كريليــت مــن العمــل بمنظمــة الصحــة العامليــة يف 3 أغســطس/آب 2016، وذلــك بعــد أن أمَضــت فــرة يف العمــل كمحــررة 
للمجلــة الصحيــة لــرشق املتوســط، التــي ينرشهــا ويوزعهــا املكتــب اإلقليمــي لــرشق املتوســط. وقــد التحَقــت الســيدة كريليــت للمــرة األوىل بالعمــل 
مــع فريــق املجلــة الصحيــة لــرشق املتوســط بصفــة دائمــة يف يونيو/حزيــران 2006، وكانــت قــد شــغلت هــذه الوظيفــة قبــل ذلــك لفــرات قصــرية 
منــذ نوفمر/ترشيــن الثــاين 1999. ويف املــدة التــي عملــت فيهــا الســّيدة كريليــت باملجلــة، وَعــْر عالقــة عمــل امتــدت لســنواٍت طــواٍل كانــت ســمتها 
التعــاون املمتــاز مــع أجيــال مــن رؤســاء التحريــر واملحّرريــن التنفيذّيــن، حققــت املجلــة خالهلــا تواجــدًا وشــهرًة واســعة النطــاق داخــل اإلقليــم، 
ويرجــع الفْضــل يف ذلــك إىل إصــدار اثنــي عــرش عــددًا مــن املجلــة ســنويًا، باإلضافــة إىل مــا أبدتــه مــن كياســة يف صياغــة القــرارات التحريرّيــة اخلاصــة 
ع لالستشــهاد مــن  ــَوسَّ ــة لعلــم الطــب«، ويف »مــؤرش ثومســون رويــرز املـُ ــة الوطني ــة إدراج املجلــة بنجــاح يف »املكتب بمحتــوى املجلــة، وإدارة عملي
املجــالت العلميــة«، ويف »مــؤرش ثومســون رويــرز لالستشــهاد مــن جمــالت العلــوم االجتامعيــة«، وعــر شــبكة اإلنرنــت مــن خــالل منصــة »شــبكة 
ــم مصداقيتهــا كإحــدى أبــرز  املعرفــة« الـــُمتاحة عــر موقــع مؤسســة ثومســون رويــرز - مــا أســهم يف حصــول املجلــة عــى »عامــل التأثــري«، وَدعَّ
ــة  ــة العاملي ــة لــرشق املتوســط، فــإن الســيدة كريليــت عضــٌو باجلمعي ــة يف اإلقليــم. وباإلضافــة إىل عملهــا كمحــررة للمجلــة الصحّي املجــالت العلمي

للمحّرريــن الطبّيــن وعضــٌو أيضــًا هبيئــة حتريــر جملــة »علــوم احليــاة«.

وعى الرغم من تقاعد السيدة كريليت من العمل بمنظمة الصحة العاملية، وملا كانت تقيم مع أرسهتا منذ زمن طويل يف القاهرة وقبلها يف اإلسكندرية، فأنا 
عى يقن بأن دعمها للمجلة لن ينقطع. وأودُّ أن أغتنم هذه املناسبة لكي أزجي وافر الشكر للسيدة كريليت لقاء قيامها بدورها بكل تفاٍن كمدير حترير املجلة 
الصحية لرشق املتوسط، إن إدارة السيدة كريليت لتحرير املجلة، وما قّدمته من دعم للمكتب اإلقليمي للمنظمة لرشق املتوسط، خالص تقديرنا وامتناننا 

عى الدوام.
الدكتور عالء الدين العلوان  

مدير منظمة الصحة العاملية إلقليم رشق املتوسط
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Editorial

Preparedness for Ebola: Can it transform our current 
public health system?
Mamunur Rahman Malik 1 and Jaouad Mahjour 2

The devastating Ebola outbreak that 
raged in west Africa most of 2014 and 
2015 has finally come to an end. The 
epidemic reached unprecedented levels 
with far reaching implications for global 
health security. The epidemic, which 
started in December 2013, killed more 
than 11 000 people and infected at least 
28 600 (1), more than the total deaths 
and cases combined reported in the 
entire history of the disease (2). In ad-
dition, it resulted in an unquantified 
increase in indirect mortality as well as 
severe societal consequences (3).

On 29 March 2016, on the recom-
mendation of Emergency Committee 
on Ebola, Dr Margaret Chan, Director-
General of WHO, announced that the 
Ebola outbreak was no longer a Public 
Health Emergency of International 
Concern, while nonetheless stressing 
the need to maintain a high level of vigi-
lance and response capacity.

It is now the moment to reflect on 
what lessons have been learnt from the 
Ebola experience in dealing with epi-
demic threats in our Region.

The outbreak re-emphasized the im-
portance of reducing the vulnerabilities 
of societies to infectious disease threats 
that cross national borders (4). A key 
lesson, perhaps, was that a weak link 
in disease detection and control any-
where can be a vulnerability everywhere 
(5). The other broader lesson that the 
Ebola epidemic has taught us is that 
recommended public health capaci-
ties, as required under the International 
Health Regulations (IHR) (2005) but 
which are widely ignored, are critical 

to bringing health emergencies under 
control (6).

The Eastern Mediterranean Region 
of WHO has remained free of Ebola 
Virus Disease (EVD) ever since the 
virus was discovered in 1976. There 
are no enzootic foci of the virus in the 
Region. However, population move-
ment through international travel was 
a major risk of importation of the virus 
to our Region, particularly since the 
virus spread beyond Africa for the first 
time through this mode (2). In view of 
the threat of importation of EVD, the 
Regional Committee for the Eastern 
Mediterranean urged Member States 
to undertake a comprehensive assess-
ment of their public health capacity to 
deal with a potential importation. At 
the request of Member States (7), the 
Regional Office conducted a rapid as-
sessment of preparedness and readiness 
measures for preventing, detecting and 
responding to Ebola in 20 of the 22 
countries in the Region at the end of 
2014. The assessment was conducted 
in six core capacities of public health 
systems needed by all countries to de-
tect, respond and rapidly contain an 
outbreak of EVD – leadership and co-
ordination, public health measures at 
points of entry, surveillance and contact 
tracing, laboratory diagnosis, and risk 
communication.

The findings showed that in almost 
every country in the Region, the public 
health systems were inadequate to re-
spond effectively to a severe, sustained 
and wide-spreading health threat like 
EVD. In view of the fragility of the health 
systems, a 90-day plan of action was 

therefore drawn up and implemented 
between March and May 2015 to sup-
port the vulnerable countries in stepping 
up their preparedness and operational 
response for EVD.

Now that the threat of EVD is over 
and other competing priorities divert 
political attention, the momentum 
generated by the 90-day action plan to 
address systemic weaknesses in health 
systems for outbreak prevention, detec-
tion and response needs to be main-
tained. This requires strong political 
determination to transform the national 
public health systems of the countries 
and ensure their resilience. It is clear that 
many of these weaknesses correspond 
to the IHR (2005) core capacities that 
every country is required to have to 
prevent detect and respond to epidemic 
threat. We should therefore use the 
EVD assessment findings to develop 
time-bound medium- and long-term 
strategic plans to close the gaps with 
appropriate monitoring mechanisms 
in order to measure progress in the re-
quired capacity building.

As the Ebola epidemic fades from 
our memories, we risk missing a win-
dow of opportunity if we do not move 
with a sense of urgency now. Just as 
the Ebola outbreak was being brought 
under control, another global health 
emergency arose and is ongoing − Zika 
virus infection. While Ebola did not 
strike the Region and Zika virus infec-
tion has yet to hit, the threats are very 
real. The continuing transmission of 
Middle East respiratory syndrome cor-
onavirus (MERS-CoV) in our Region 
and the surge of pandemic potential 
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highly pathogenic avian influenza virus 
infection in Egypt remain grave global 
concerns.

Establishing or reinforcing a system 
that is much more prepared than before 
to detect, monitor and rapidly respond 
to acute health threats is a moral im-
perative for every nation. This can best 
be achieved by investing in an equitable 
and accessible public health system that 
is grounded in primary health care prin-
ciples; this will not only provide security 
against an epidemic threat, it will also 
help people meet their every-day health 
needs (8).

Although the reputation of WHO 
has suffered as a result of its initial 
response to the Ebola outbreak (9), 
there is no other single organization 
than WHO with the technical knowl-
edge, information and skills necessary 
to operationally respond to outbreaks 
when national capacities are over-
whelmed, even when these escalate to 
humanitarian emergencies (10). WHO 
has learned and is learning from the 
Ebola crisis and is working to enhance 
its capability to lead international ef-
forts to strengthen and monitor the 
most vulnerable countries’ capacity for 

preparedness, readiness, response and 
recovery to acute public health threats. 
Countries need to do the same and 
take action to ensure their public health 
capacities meet those required under 
the IHR (2005).

In today’s world, the infectious dis-
eases threats will emerge and spread 
faster than before without respect for 
political or geographic boundaries. Any 
inaction either from the countries or 
from WHO and other international 
health partners will only compromise 
our global health security.
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Drinking water system treatment and contamination in 
Shatila Refugee Camp in Beirut, Lebanon
S. Khoury 1,2, T. Graczyk 1, G. Burnham 3, M. Jurdi 4 and L. Goldman 5

ABSTRACT Drinking water at Shatila Palestinian Refugee Camp in Beirut, Lebanon is of poor quality and unpredictably 
intermittent quantity. We aimed to characterize drinking water sources and contamination at Shatila and determine how 
drinking water can be managed to reduce community health burdens. We interviewed the Popular Committee, well owners, 
water vendors, water shopkeepers and preschool administrators about drinking water sources, treatment methods and the 
population served. Water samples from the sources and intermediaries were analysed for thermotolerant faecal coliforms 
(FCs), Giardia lamblia, Cryptosporidium parvum and microsporidia, using immunofluorescent antibody detection for G. 
lamblia and C. parvum, and chromotrope-2 stain for microsporidia. All drinking water sources were contaminated with FCs 
and parasites. FC counts (cfu/mL) were as follows: wells (35–300), water vendors (2–178), shops (30–300) and preschools 
(230–300). Responsible factors identified included: unskilled operators; improper maintenance of wells and equipment; lack 
of proper water storage and handling; and misperception of water quality. These factors must be addressed to improve water 
quality at Shatila and other refugee camps.

معاجلة منظومة مياه الرشب والتلوُث يف خميم شاتيال لالجئني يف بريوت بلبنان
سمر خوري، ثاديوس غريسيك، غيلرت برنم، ماي جردي، لن غولدمان

اخلالصة: إن مياه الرشب يف خميم شاتيال لالجئن الفلسطينين يف بريوت بلبنان رديئة اجلودة، ومن حيث الكمية فإهنا تتعرض لالنقطاع عى نحو ال يمكن التكهن 
به. وقد هدفنا إىل الوقوف عى خصائص مصادر مياه الرشب وعى تلوث املياه يف شاتيال، وإىل حتديد الكيفية التي يمكن أن تعالج هبا مياه الرشب للحد من أعباء 
صحة املجتمع. فأجرينا مقابالت مع اللجنة الشعبية وُمالك اآلبار وبائعي املياه وأصحاب متاجر املياه ومرشيف رياض األطفال، حول مصادر مياه الرشب وطرق 
اللمبلية  واجلياردية  للحرارة  املتحملة  الرازية  القولونيات  عن  بحثًا  وسيطة  أماكن  ومن  املصادر  من  مياه  عينات  حتليل  وتم  هلم.  تقدم  الذين  والسكان  معاجلتها 
األبواغ  وخفية  اللمبلية  للجياردية  املضادة  لألجسام  املتألق  الكشف  باستخدام  وذلك  األبواغ،  ومكروّيات  بارفوم(  )كريبتوسبوريديم  الصغرية  األبواغ  وخفية 
ن chromotrope-2 ملكرويات األبواغ. فوِجد أن مجيع مصادر مياه الرشب ملوثة بالقولونيات الرازية والطفيليات. وكان تعداد القولونيات الرازية  الصغرية، وملوِّ
)cfu/mL( عى النحو التايل: يف اآلبار )35-300(، وعند بائعي املياه )2-178(، ويف املتاجر )30-300(، ويف رياض األطفال )230-300(. ومن العوامل املسؤولة التي 

تم حتديدها: عدم مهارة العامل، وسوء صيانة اآلبار واملعدات، وعدم ختزين املياه وتداوهلا بصورة صحيحة، والتصور اخلاطئ جلودة املياه. جيب معاجلة هذه العوامل 
لتحسن جودة املياه يف شاتيال وغريها من خميامت الالجئن.

Traitement et contamination des systèmes d’eau potable dans le camp de réfugiés de Chatila à Beyrouth, au Liban

RÉSUMÉ L’eau potable dans le camp de réfugiés palestiniens de Chatila, au Liban, est de mauvaise qualité et n’est disponible 
qu’en quantités imprévisibles et irrégulières. La présente étude avait pour objectif d’identifier les sources d’eau potable 
et de contamination à Chatila, et de déterminer la façon dont l’eau potable peut être gérée pour réduire la charge des 
problèmes de santé communautaires. Nous avons interrogé le Comité populaire, les propriétaires de puits, les vendeurs 
d’eau ambulants, les marchands d’eau, les responsables de structures préscolaires sur les sources d’eau potable, les 
méthodes de traitement et la population desservie. Des échantillons d’eau à la source et au niveau des intermédiaires ont 
été analysés afin de détecter la présence de coliformes thermotolérants, de Giardia lamblia, de Cryptosporidium parvum 
et de microsporidies, à l’aide de la recherche des anticorps par immunofluorescence pour G. lamblia and C. parvum, et 
de la coloration au chromotrope 2R pour les microsporidies. Toutes les sources d’eau potable étaient contaminées par 
des coliformes thermotolérants et des parasites. Les taux (ufc/ml) de coliformes thermotolérants étaient les suivants : 
puits (35-300), vendeurs d’eau ambulants (2-178), commerces (30-300) et structures préscolaires (230-300). Les facteurs 
responsables identifiés incluaient les points suivants : des opérateurs non formés, une mauvaise maintenance des puits et 
des équipements, un stockage et une manutention de l’eau inappropriés, et une perception erronée de la qualité de l’eau. 
Il est nécessaire d’agir sur ces facteurs afin d’améliorer la qualité de l’eau à Chatila et dans les autres camps de réfugiés.
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Introduction

In 2015, it was estimated that 663 
million people worldwide still use 
unimproved drinking water sources, 
including unprotected wells and springs 
and surface water (1).  In 2012, 502 000 
deaths from diarrhoea (~1000/day) 
were estimated to be caused by inad-
equate drinking water. Among children 
aged < 5 years, 361 000 deaths could 
have been prevented, representing 5.5% 
of deaths in that age group (2). 

Although reliable data are difficult 
to obtain, Palestinian camps in Lebanon 
experience frequent outbreaks of water-
borne diseases, which lead to unnec-
essary death and disability among the 
vulnerable members of this population 
(3).  There are ~425 000 Palestinian 
refugees in Lebanon inhabiting 12 refu-
gee camps, including Shatila (4). These 
camps were established after 1948, 
when Israel occupied Palestine and > 1 
million Palestinians became refugees in 
surrounding countries: Lebanon, Syrian 
Arab Republic, Jordan, Iraq and Egypt.  
The camps lack proper infrastructure 
and suffer from overcrowding, poverty 
and environmental degradation. The 
refugees have limited employment op-
portunities, scarce economic resources, 
and poor access to basic health and 
social services (4).

Shatila Camp was established in 
1949, ~11 km from the centre of Beirut, 
with an area of 1 km2, and houses >12 
000 people (4). The crowded living con-
ditions combine with the inadequate 
water and sanitation infrastructure to 
create an environment conducive to 
adverse health conditions (1,5). Prior 
efforts to ensure safe drinking water 
from the Municipality of Beirut (MB) 
network were thwarted by illegal diver-
sions of the water. In Shatila, drilled 
wells within the camp provide water for 
drinking and other domestic purposes 
(6). These wells are managed by entre-
preneurs who sell the water to residents, 
and distribute it as drinking water to 

households (M. Yassin, personal com-
munication, October 2008). 

The presence of faecal coliform 
(FC) bacteria in water is often used as 
an indicator of recent faecal contamina-
tion, which increases the probability that 
pathogens are present (7). Although 
FCs may be pathogenic, most often 
they are not, and other assessments are 
required to confirm if pathogenic bac-
teria, viruses and parasites are present.

The parasites Giardia lamblia, Crypto-
sporidium parvum and microsporidia are 
persistent in water (8) and resistant to 
the disinfectants commonly used in 
drinking-water treatment (9,10). They 
can remain viable in surface and tap 
water environments for several weeks 
to months where environmental condi-
tions are adequate for parasite survival 
(11). This is important because drink-
ing water, when contaminated, can 
become a significant source of infection 
in children. 

G. lamblia and C. parvum infections 
are prevalent among children world-
wide in industrialized and developing 
countries (12). Transmission is mainly 
through contaminated water. The re-
sulting gastrointestinal infections can 
cause severe diarrhoea and contribute 
to growth and nutritional disorders 
(13). Giardiasis is a gastroenteritic 
disease that is common in developing 
countries, with an estimated prevalence 
of 20–30% in children aged < 10 years 
(14).   The global burden of disease from 
giardiasis and other parasite infections 
in children is not well understood but 
is large, and is especially severe among 
children in less-developed countries 
(15).  Children with severe G. lamblia 
and C. parvum gastroenteritis may die 
from dehydration or suffer chronic in-
fections that have negative cognitive 
and growth impacts. These infections 
cause significant morbidity and mortal-
ity worldwide and are associated with 
poverty, therefore, they are included 
in the World Health Organization 

(WHO) Neglected Diseases Initiative 
(16). 

The present study was a commu-
nity assessment of the drinking water 
system in Shatila Camp. We measured 
contamination at each point in the sys-
tem through analysis of thermotolerant 
FCs, as well as G. lamblia, C. parvum and 
microsporidia.

Methods

Ethical considerations
The study protocol was approved by the 
Institutional Review Board (IRB) of the 
American University in Beirut (AUB) 
and the Johns Hopkins School of Public 
Health (JHSPH), in Baltimore, Mary-
land.  Permission to carry out all aspects 
of the research was obtained from the 
Popular Committee (PC) and other 
community leaders at Shatila Refugee 
Camp. An informed consent statement 
was translated into Arabic, approved 
by the IRB, and included with the sur-
vey instrument. Before collecting any 
data, the interviewer read the informed 
consent statement in its entirety to the 
interviewee. 

Interviews   
A map of the camp was created and a 
study team walked through the camp 
identifying the number and location of 
the water sources, vendors, shops, pre-
schools, the municipal tap and possible 
informants. Interviews were conducted 
at various levels: MB, the PC, water 
vendors, water shops and preschools. 
A structured interview elicited informa-
tion about sources of drinking water, 
treatment modes, and the population 
served. Drinking water was defined as 
water available for drinking. Service 
water was defined as water available for 
domestic purposes other than drinking. 

Sampling  
Sampling was carried out from Sep-
tember 2008 to January 2009. Sam-
pling frequency was determined by the 

Book 22-08.indb   569 10/26/2016   2:43:27 PM



EMHJ • Vol. 22 No. 8 • 2016 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

570

availability of the operators, time and re-
sources. Water samples were collected 
at the public and private wells and at 
the municipal tap several times over 5 
months. Samples were also tested in the 
field for residual chlorine using test kits 
(Hach, Loveland, CO, USA) (17).

Thermotolerant FC analysis
One hundred and thirty-one water 
samples (100 mL) were collected in 
sterile 4 oz bottles containing 0.1 mL 
10% sodium thiosulfate solution, sealed, 
kept on ice at 1–4 °C, and transported 
to the laboratory at AUB. Upon receipt, 
the laboratory personnel checked to 
ensure that the samples were properly 
collected, labelled, preserved and intact 
(unopened). The samples were logged, 
temperature was recorded and analyses 
were conducted. Standard methods 
(18) were followed using membrane 
filtration followed by incubation on 
selective media at 44–45 °C; colonies 
were counted after 48 hours and data 
were reported as cfu/100 mL (19). 
Results were then compared with the 
standard of the Lebanon Ministry of the 
Environment (20), which is the same 
as the WHO guideline that requires 
drinking water to be free from FCs (19). 

Parasite analysis
Fifty-five water samples for parasite 
analysis were collected in 1-L amber 
glass bottles with 1 mL 75% ethanol 
preservative added, sealed, stored at 1–4 
°C and transported to AUB for refrig-
eration for 60–90 days. These samples 
were prepared via membrane filtration 
with polycarbonate membrane filters 
(47 mm), with 2.0- and 10-µm pores. 
The supernatant was discarded and 
the remaining 1 mL fluid was further 
processed by sugar flotation (21) by 
adding 7–8 mL sucrose solution to 1 
mL sample that was then vortexed. The 
solution was then centrifuged for 10 
minutes at 139 × g. The top 1 mL was re-
moved, placed in a tube and centrifuged 
at 2432 × g for 5 minutes. Ethanol (1 mL 
at 75%) was added to the sugar solution, 

which was refrigerated and later shipped 
to the laboratories at JHSPH. 

Analysis of the samples was con-
ducted using fluorescein isothiocyanate 
(FITC)-conjugated combination of 
monoclonal antibodies (mAbs) against 
the cell wall antigens of G. lamblia and 
C. parvum from the MERIFLUOR 
Crypto/Giardia test kit  (Merid-
ian, North Jackson, OH, USA), and 
by chromotrope-2 stain for detection 
of microsporidia (21). Viability was 
assessed using probes synthesized at 
Johns Hopkins University as previously 
described (22) using fluorescence in 
situ hybridization (FISH) and FITC-
conjugated mAbs. An epifluorescent 
microscope, dry 60x objective and BP-
490 exciter filter were used to count the 
viable (fluorescing) G. lamblia cysts, 
C. parvum oocysts and microsporidia 
spores.

Statistical analysis
Data analysis was performed using Stata 
version 8. Descriptive statistics (means 
and frequencies) were calculated and 
histograms assessed the distribution 
of continuous variables. Scatterplots 
displayed the changes in concentrations 
of FCs with time for the different water 
sources. Boxplots compared the dis-
tribution of FCs for each frequency of 
cleaning categories. χ2 tests were carried 
out to determine associations between 
FC levels and the parasites variables.

Results

Drinking water sources 
Shatila had 4 wells where water was 
extracted and distributed to the various 
water vendors for further treatment and 
distribution as drinking water.  A few 
water vendors occasionally tested for 
turbidity or total dissolved solids, but 
overall, drinking water was not tested pri-
or to distribution. The United Nations 
Relief and Works Agency (UNRWA) 
and the PC reported that the sewerage 
system was poorly functioning and the 

potential for cross-contamination was 
high, given the sandy soil. The water was 
reported to be turbid and hard.  

The physical assessment identified 
8 water vendors, 55 water shops (with 
closed plastic water storage tanks), 7 
preschools, 1 nursery (that supplied 
drinking water to young children), and 
1 municipal tap.  People were seen at the 
water tap collecting water. There were 2 
public groundwater wells (Wells 1 and 
2, 40 and 35 m deep) and 2 private wells 
(Wells 3 and 4, both 45 m deep) supply-
ing water to the camp. Water from these 
wells was pumped directly into pipes 
that fed rooftop tanks on buildings and/
or into water vendor shops for further 
treatment to render the water potable. 
Wells 1 and 2 lacked cap and casing 
protection but were locked. Well 4 
was visibly poorly maintained (rubbish 
around the well, lack of well protection, 
and rusted metal) and subject to sur-
rounding potential pollutants. 

We learned that a municipal water 
pipe extended 16 km from the MB head-
quarters to about 2 km from Shatila. 
MB chlorinated this water prior to dis-
tribution.  However, illegal diversions, 
combined with poorly maintained and 
leaking pipes have resulted in sewage 
cross-contamination as well as reduced 
water delivery. This was of particular 
significance because the water was not 
further treated in the camp.

The 8 water vendors reported treat-
ing and delivering the water to their 
customers. The vendors operated 
without any permits nor supervision; 
they claimed using reverse osmosis 
and UV light disinfection among other 
techniques such as chlorination.  Sub-
sequent sampling proved that some 
vendors stopped chlorinating the water, 
citing: consumer complaints of sour 
tea taste; concerns that chlorine ruined 
their expensive equipment; and com-
munity beliefs that chlorine stripped 
water of its nutrients.  

Of the 55 identified water shops, 31 
(56%) shopkeepers were interviewed. 

Book 22-08.indb   570 10/26/2016   2:43:27 PM



 املجلد الثاين و العرشوناملجلة الصحية لرشق املتوسط
العدد الثامن

571

None of the water shops further treated 
the water because they thought the wa-
ter obtained was already treated. 

The 7 preschools received drinking 
water from inside and outside the camp. 
These schools also used service water 
to wash food and utensils consumed by 
the students.

Thermotolerant FCs
A total of 131 samples were collected for 
FC analysis. Individual sample results 
are provided in the Supplementary 
Tables; means and ranges are provided 
in Table 1. All 4 wells were contami-
nated with FCs, and FC levels did not 
appear to follow a pattern during the 
study (Supplementary Table 1). The 
municipal tap was sampled 6 times; 2 
were FC-free with a mean of 52 cfu/100 
mL (range: 0–300 cfu/100 mL) (Table 
1 and Supplementary Table 2). For the 
8 water vendors. FC contamination 
was identified in 75% of these samples, 
with an overall mean of 43 cfu/100 mL 

(range: 0–300 cfu/100 mL) (Table 1 
and Supplement Table 3). 

Most of the 31 water shops had 
water samples that were contaminated 
with FCs. Seven samples yielded con-
centrations of ≥ 300 cfu/100 mL; 23 
ranged between 1 and 299 cfu/100 
mL; and 3 were free of organisms (Ta-
ble 1 and Supplement Table 4). No 
relationship was found between levels 
of FC contamination and the frequency 
with which water shop owners reported 
cleaning the water tanks. For example, 
one of the shops that yielded an FC 
count of 0 stated that they cleaned the 
tank only once a year, supporting the 
possibility that the tanks were not ade-
quately cleaned, widening the potential 
of introducing further contaminants. 

Table 1 and Supplement Table 5 
show that all preschools except Pre-
school 5 had FC-contaminated drink-
ing water (cfu/mL: range = 0–300, 
average = 177 and median = 191); 
and service water (cfu/mL: range = 

12–300, average = 242 and median = 
300). In some schools, drinking water 
had higher FC levels than service water 
samples. Overall, the average ranges of 
FC in cfu/ml were: wells (35–300), wa-
ter vendors (2–178), shops (30–300) 
and preschools (230–300) (Table 1).

Parasites
Individual parasite results are provided 
in the Supplementary Tables.  FC con-
tamination was often accompanied by 
the presence of one or more parasites; 
most frequently, G. lamblia or C. parvum, 
which were found ubiquitously in camp 
water (Table 1). There was no correla-
tion between FC colony counts and 
parasite counts. 

Table 2 displays the percentages of 
samples that tested positive for parasites. 
G. lamblia, C. parvum and microsporidia 
were found in 55%, 51% and 5% of the 
samples, respectively. A strong positive 
association was found between the pres-
ence of FCs and parasites (Pearson’s χ2 

Table 1 FC and parasite levels in samples from drinking water sources in Shatila Camp, mean (range); September 2008–
January 2009a 

Water source No. of samples C. parvum
(counts/L)

G. lamblia
(counts/L)

Microsporidia
(counts/L)

FCs
(cfu/mL)

Well 1 4 1 (0–2) 1 (0–1) 1 (0–3) 300 (300–300) 

Well 2 4 1 (0–3) 1 (0–1) 0 108 (5–300)

Well 3 2 1 (0–2) 1 (1–1) 0 35 (25–44) 

Well 4 1 0 0 0 64

Vendor 1 4 2 (0–5) 2 (0–5) 0.5 (0–2) 30 (5–68)

Vendor 2 3 1 (0–3) 0.7 (0–1) 0 54 (16–88) 

Vendor 3 6 1.2 (0–3) 1 (0–3) 0.5 (0–3) 178 (8–300)

Vendor 4 4 1 (0–3) 0.25 (0–1) 0 2 (0–3) 

Vendor 5 6 0.5 (0–2) 0.5 (0–1) 0 18 (0–64) 

Vendor 6 3 1.3 (0–3) 0.7 (0–1) 0 9 (0–27)

Vendor 7 4 1.5 (0–4) 0.5 (0–1) 0 49 (0–107) 

Vendor 8 2 1.5 (1–2) 0 0 2 (0–3)

Shop 22 1 8 3 0 45

Shop 15 1 3 0 0 300

Shop 1 1 1 0 0 30

Shop 2 1 5 1 0 30

Preschool 2 2 0.5 (0–1) 0.5 (0–1) 0 230 (159–300) 

Preschool 3 3 0.7 (0–1) 0.7 (0–2) 0 300 (300–300)

Results presented as mean (range). 
aIncludes all samples with parasite as well as FC analysis. 
FC = faecal coliform.
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Table 2 Detection of FCs and parasites according to water source in Shatila Refugee Camp, September 2008–January 2009a 

Total +ve 
Samples

Vendor School Well Shop Municipality

No. of samples 32 5 11 4 3

FC+ 46 24 (75%) 5 (100%) 11 (100%) 4 (100%) 2 (66%)

FC−/parasite− 4 (12.5%) NAb 0 NAb 1 (33%)

FC+/parasite+ 15 (46.9%) 3 (60%) 6(54%) 4 (100%) 2 (67%)

Any parasite+ 19 (59%) 3 (60%) 6 (54%) 4 (100%) 2 (67%)

C. parvum+ 30 17 (53%) 3 (60%) 4 (36%) 4 (100%) 2 (67%)

G. lamblia+ 28 16 (50%) 2 (40%) 6 (54%) 2 (50%) 2 (67%)

Microsporidia+ 3 2 (6%) 0 1 (9%) 0 0
aIncludes all samples with parasite as well as FC analysis. 
bThree water shop samples and 1 school sample were FC free and none of these had parasite analysis. 
FC = faecal coliform.

Supplementary Table 1 FC and parasite levels in Shatila Refugee Camp wells, September–December 2008  

Date sampled C. parvum 
(count/L)

G. lamblia 
(count/L)

Microsporidia 
(count/L)

FC 
(cfu/mL)

Well 1

18 Sep 0 0 0 > 300

23 Sep NS NS NS > 300

25 Sep NS NS NS > 300

6 Oct 0 0 0 300

6 Oct (duplicate) 2 1 0 > 300

3 Nov NS NS NS 1

6 Nov NS NS NS 88

17 Dec 2 1 3 > 300

Well 2

18 Sep 0 1 0 > 300

23 Sep NS NS NS 51

26 Sep NS NS NS 51

6 Oct 3 1 0 63

6 Oct (duplicate) 0 0 0 63

3 Nov NS NS NS 0

6 Nov NS NS NS > 300

17 Dec 0 0 0 5

Well 3

18 Sep 2 1 0 44

26 Sep NS NS NS > 300

29 Oct NS NS NS > 300

3 Nov NS NS NS 50

6 Nov NS NS NS 2

7 Nov NS NS NS 3

17 Dec 0 1 0 25

Well 4

18 Sep 0 0 0 64

26 Sep NS NS NS > 300

29 Oct NS NS NS > 300

3 Nov NS NS NS 50

7 Nov NS NS NS 2

FC = faecal coliform; NS = not sampled.
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Supplementary Table 3 FC and parasite levels in Shatila Refugee Camp drinking water samples from vendors, September 
2008–January 2009 

Date sampled C. parvum 
(count/L)

G. lamblia 
(count/L)

Microsporidia 
(count/L)

FC
 (cfu/mL)

Vendor 1

18 Sep NS NS NS 20

25 Sep NS NS NS 2

9 Oct NS NS NS 6

9 Oct (duplicate) 3 5 2 68

16 Oct 0 0 0 24

16 Oct (duplicate) NS NS NS 43

20 Oct NS NS NS 12

28 Oct 5 3 0 19

6 Nov NS NS NS 9

19 Nov NS NS NS 0

21 Nov NS NS NS 1

5 Dec 0 0 0 5

12 Jan NS NS NS 3

Vendor 2

18 Sep 0 0 0 88

25 Sep NS NS NS 2

6 Oct NS NS NS 16

20 Oct NS NS NS 110

28 Oct NS NS NS 15

6 Nov NS NS NS 59

19 Nov NS NS NS 0

5 Dec 0 1 0 59

16 Dec 3 1 0 16

12 Jan NS NS NS 16

Vendor 3

18 Sep 1 1 3 > 300

23 Sep 1 1 0 > 300

6 Oct 0 0 0 > 300

20 Oct NS NS NS > 300

28 Oct NS NS NS 28

6 Nov NS NS NS 112

19 Nov NS NS NS 8

2 Jan 0 0 0 8

4 Jan 3 3 0 112

Supplementary Table 2 FC and parasite levels in Shatila Refugee Camp municipal water supply, September–November 2008

Date sampled C. parvum 
(count/L)

G. lamblia 
(count/L)

Microsporidia 
(count/L)

FC 
(cfu/mL)

23 Sep 5 2 0 > 300
26 Sep NS NS NS 4
6 Oct 0 0 0 0
6 Oct (duplicate) 1 1 0 2
14 Oct NS NS NS 0
7 Nov NS NS NS 1

FC = faecal coliform; NS = not sampled.
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12 Jan 2 1 0 48

Vendor 4

18 Sep 1 0 0 3

25 Sep NS NS NS 12

6 Oct 0 0 0 0

20 Oct NS NS NS 0

28 Oct NS NS NS 1

3 Nov NS NS NS 2

19 Nov NS NS NS 0

6 Dec 0 0 0 3

6 Dec (duplicate) 3 1 0 0

Vendor 5

10 Sep 1 1 0 3

18 Sep NS NS NS 33

18 Sep (duplicate) 0 0 0 64

25 Sep NS NS NS 3

9 Oct 0 0 0 0

9 Oct (duplicate) 0 0 0 0

20 Oct NS NS NS 17

3 Nov NS NS NS 0

6 Nov NS NS NS 2

19 Nov NS NS NS 7

12 Dec 2 1 0 7

2 Jan 0 1 0 31

12 Jan NS NS NS 64

Vendor 6

18 Sep NS NS NS 0

25 Sep NS NS NS 1

9 Oct 0 0 0 0

10 Oct 3 1 0 1

3 Nov NS NS NS 0

6 Nov NS NS NS 15

3 Dec NS NS NS 3

4 Dec NS NS NS 27

16 Dec 1 1 0 27

Vendor 7

18 Sep 0 0 0 87

25 Sep NS NS NS 2

9 Oct 2 1 0 0

16 Oct NS NS NS 30

28 Oct NS NS NS 107

31 Oct NS NS NS 45

3 Nov NS NS NS 39

19 Nov NS NS NS 0

5 Dec 0 0 0 107

16 Dec 4 1 0 0

Supplementary Table 3 FC and parasite levels in Shatila Refugee Camp drinking water samples from vendors, September 
2008–January 2009 (continued)

Date sampled C. parvum 
(count/L)

G. lamblia 
(count/L)

Microsporidia 
(count/L)

FC
 (cfu/mL)
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Supplementary Table 4 FC and parasite levels in Shatila Refugee Camp drinking water samples from water shops, September 
2008–January 2009

Date sampled C. parvum 
(count/L)

G. lamblia 
(count/L)

Microsporidia 
(count/L)

FC
 (cfu/mL)

10 Sep 1 0 0 30

9 Oct 5 1 0 30

9 Oct 3 0 0 > 300

28 Oct NS NS NS 262

28 Oct NS NS NS 78

28 Oct NS NS NS 17

29 Oct NS NS NS 32

29 Oct 8 3 0 45

29 Oct NS NS NS > 300

24 Nov NS NS NS 0

27 Nov NS NS NS 0

27 Nov NS NS NS 4

27 Nov NS NS NS 3

27 Nov NS NS NS 69

27 Nov NS NS NS 27

1 Dec NS NS NS 14

1 Dec NS NS NS 48

1 Dec NS NS NS 199

1 Dec NS NS NS 182

1 Dec NS NS NS 97

4 Dec NS NS NS 76

4 Dec NS NS NS 27

4 Dec NS NS NS 0

4 Dec NS NS NS > 300

4 Dec NS NS NS 47

5 Dec NS NS NS 37

12 Jan NS NS NS 54

12 Jan NS NS NS > 300

12 Jan NS NS NS 4

12 Jan NS NS NS > 300

12 Jan NS NS NS 140

12 Jan NS NS NS > 300

12 Jan NS NS NS > 300

Each shop was sampled on 1 occasion. 
FC = faecal coliform; NS = not sampled.

7 Jan NS NS NS 2

Vendor 8

7 Nov 1 0 0 0

3 Dec NS NS NS 3

8 Dec 2 0 0 3

FC = faecal coliform; NS = not sampled.

Supplementary Table 3 FC and parasite levels in Shatila Refugee Camp drinking water samples from vendors, September 
2008–January 2009 (concluded)

Date sampled C. parvum 
(count/L)

G. lamblia 
(count/L)

Microsporidia 
(count/L)

FC
 (cfu/mL)
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value of 8.4; P = 0.004). The odds of 
finding parasites in FC-contaminated 
water were 2.5 times the odds (95% 
confidence interval: 1.64–2.94) of 
finding parasites when the water was 
FC-free. 

Discussion

Drinking water in Shatila was contami-
nated, from sources to intermediaries to 
end users, although the level of contami-
nation varied, decreasing as the water 
was processed by the water vendors, 

then increasing as water was distributed 
to water shops and preschools.   

No relationship was found between 
FC and parasite levels. The water re-
ceived by water shops was contami-
nated despite the reported efforts by 
vendors to treat the water. It is possible 
that shop owners were not effectively 
cleaning their water storage contain-
ers. Overall, the quality of water sold at 
these shops was either similar or worse 
in quality than the water vendor source. 

Most preschools had high FC con-
centrations (> 300 cfu/mL) in drinking 
water. Water from two of the schools 

was contaminated intermittently with 
parasites. Contamination of the water 
supply at Shatila occurs against a back-
drop of high rates of infectious diseases 
(20–60% in different studies) among 
Palestinian refugee children (23).

Al-Hindi noted in 2002 that the oc-
currence of gastrointestinal parasites in 
Palestinian children was common, and 
that refugees living in camps fared worse 
than those living in cities (24). Poor liv-
ing and health conditions of Palestinian 
refugees are linked and are conducive 
to disease, especially among the most 
vulnerable (25). Our study shows that 

Supplementary Table 5 FC and parasite levels in Shatila Refugee Camp preschool drinking and service water samples, 
September–November 2008

Date sampled C. parvum 
(count/L)

G. lamblia 
(count/L)

Microsporidia 
(count/L)

FC
 (cfu/mL)

Preschool 1

6 Oct NS NS NS 48

6 Oct NS NS NS > 300

Preschool 2

23 Sep 1 1 0 159

14 Nov NS NS NS 253

14 Nov NS NS NS 12

26 Dec 0 0 0 > 300

Preschool 3

23 Sep 1 0 0 > 300

6 Oct 1 2 0 > 300

6 Oct NS NS NS > 300

26 Dec 0 0 0 > 300

Preschool 4

17 Nov NS NS NS 223

17 Nov NS NS NS > 300

Preschool 5

19 Nov NS NS NS 0

19 Nov NS NS NS 126

Preschool 6

17 Nov NS NS NS > 300

17 Nov NS NS NS > 300

Preschool 7

6 Oct NS NS NS 159

6 Oct NS NS NS > 300

Preschool 8

6 Oct NS NS NS 132

6 Oct NS NS NS > 300

Results for service water samples are italicized. 
FC = faecal coliform; NS = not sampled.
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contaminated drinking water should 
be considered an important route of 
exposure, especially in Shatila and areas 
with similar water system problems. 

Extreme precipitation can greatly 
increase the levels of microbial con-
tamination in source waters and water-
borne outbreaks often occur following 
extreme rainfall (26). FC concentration 
is considered by the WHO and United 
States Environmental Protection Agen-
cy to have limited utility. Some viruses 
and all protozoa are more resistant than 
FCs to disinfection; therefore, the ab-
sence of FCs does not guarantee the 
absence of these organisms. Moreover, 
one may find FCs of animal origin in the 
complete absence of detectable human 
pathogens; especially in the context of 
single sampling. Other factors further 
complicate the indicator system and 
the task of accurately gauging drinking 
water quality conditions and related 
health risks (27).

Parasites are highly infective, 
even when present in low numbers. 
It is important to note that the meth-
ods used to analyse these organisms 
generally have low recovery efficiency 
(up to 45%), thereby underestimat-
ing concentrations (28). Monitoring 
for these parasites confirmed that the 
water in Shatila was contaminated with 
pathogens. Recovery of G. lamblia and 
C. parvum is reported to average 27%, 
compared with 42% for microsporidia 
(29). 

These parasitic pathogens are com-
monly encountered in sewage efflu-
ent, surface and groundwater in North 
America as well as internationally. G. 
lamblia has been found in the range of 
10 000–100 000 cysts/L in untreated 
and 10–100 cysts/L in treated sewage, 

and ≤ 10 cysts in surface and tap water 
(30). Microsporidia survives for long 
periods in wildlife (31). LeCheval-
lier et al reported oocysts of Giardia 
and Cryptosporidium species in 60.2% 
of surface water in the United States 
of America and Canada (32), and oo-
cysts in 4.5% of raw water and 3.5% of 
treated water samples. They also found 
C. parvum in 5% of vertical groundwa-
ter wells and 45% of horizontal wells. 
Thus, the presence of these pathogens 
in finished drinking water supplies in 
Shatila Camp is most likely indicative of 
contamination by human waste as well 
as inadequate treatment. 

This research identified several 
potential contributors to the contami-
nated water in Shatila Camp, including: 
illegal connections, lack of well protec-
tion, lack of “ownership” of public wells/
inadequate maintenance, intermittent 
operation of wells, shallow wells, poor 
sewerage infrastructure, lack of edu-
cation and technical expertise, lack of 
adequate disinfection and filtration, lack 
of monitoring, and unsanitary handling 
and storage of water. Other factors may 
not have been identified, given that we 
relied on self-reports from water ven-
dors and others.

Access to safe water is a universal 
human right and is essential to the well-
being of populations, especially those 
who are marginalized, like Palestinian 
refugees in Shatila Camp. Although im-
proving the water systems in the camp is 
an important first step, improved drink-
ing water is not necessarily safe drinking 
water (33,34). Many issues need to be 
addressed to achieve a safe drinking wa-
ter system in Shatila, including: improv-
ing infrastructure; providing adequate 
well protection, operation and mainte-
nance; addressing adequate treatment 

(disinfection and filtration) techniques; 
monitoring; increasing technical ex-
pertise; and educating about water and 
health. 

The PC in the camp will need to 
take action to provide clean water to its 
community, starting with sharing the 
water quality results. Lack of education 
was evident through the reflections and 
actions of many constituents, and this 
should be a focus for future interven-
tions to address the potential causes of 
water contamination at the community 
level.
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General health and oral health status in elderly dental 
patients in Isparta, Turkey
E. Bozdemir 1, H.H. Yilmaz 2, H. Orhan 3

ABSTRACT The aim of this study was to describe the oral health, general health status and medication use of 
elderly dental patients 709 voluntary patients, aged 60 years and over, who attended Suleyman Demirel University 
Faculty of Dentistry for routine dental treatment between March 2008 and April 2009 in Isparta, Turkey, were 
interviewed for demographic data, systemic diseases, and lists of medications. The majority of the patients (84.4%) 
had poor oral hygiene according to the Oral Hygiene Index (OHI). The mean level of the study population’s 
decayed, missing, and filled teeth (DMFT) index score was 19.1 ± 7.3. The prevalence of systemic diseases was 
high (90%). Women were affected by a significantly higher incidence of systemic diseases than men (96.4% vs. 
84.3%; P < 0.001).  The percentage of the elderly taking medication regularly was 72.6%. Drug adverse effects were 
determined in 25.5% of the study population, with more adverse effects observed in women (53.3%) than men 
(46.7%) (P < 0.001).Dentists must be aware of the dental implications that may arise from systemic diseases and 
medications and should properly modify elderly patients’ treatment accordingly.

الصحة العامة واحلالة الصحية للفم عند مرىض األسنان املسنني يف إسربطة برتكيا
أسن بوزدمري، حسن حسن يلامز، حكمت أورهان

اخلالصــة: كان اهلــدف مــن هــذه الدراســة وصــف صحــة الفــم واألســنان واحلالــة الصحيــة العامــة وإســتخدام األدويــة للفــم عنــد 709 مــن مــرىض 
األســنان املســنن املتطوعــن ممــن يبلغــون بأعــامر 60 ســنة ومــا فــوق، والذيــن حــروا إىل كليــة طــب األســنان بجامعــة ســليامن ديمرييــل مــن أجــل 
معاجلــة روتينيــة ألســناهنم بــن مــارس/آذار 2008 وأبريل/نيســان 2009 يف إســرطة بركيــا، حيــث أجريــت معهــم مقابــالت بخصــوص بياناهتــم 
الســكانية وأمراضهــم اجلهازيــة وقوائــم األدويــة التــي يتعاطوهنــا. فكانــت صحــة الفــم ســيئة لــدى غالبيــة املــرىض )%84.4( بحســب منَســب صحــة 
الفــم. وكان متوســط درجــات منســب األســنان املنخــورة واملفقــودة واملحشــوة لــدى جمتمــع الدراســة ±19.1  7.3. وكان انتشــار األمــراض اجلهازيــة 
مرتفعــًا )%90(. وكان وقــوع األمــراض اجلهازيــة لــدى النســاء أعــى بكثــري منــه لــدى الرجــال )%96.4 مقابــل P<0.001 ،84.3%(. وكانــت النســبة 
املئويــة للمســنن الذيــن يتعاطــون أدويــة باســتمرار %72.6. ولقــد تــم حتديــد آثــار ضــارة لألدويــة عنــد %25.5 مــن جمتمــع الدراســة، وكانــت اآلثــار 
اجلانيــة أكثــر لــدى النســاء )%53.3( مقارنــًة بالرجــال )P<0.001( )46.7%(. جيــب أن يكــون أطبــاء األســنان عــى علــم باآلثــار الســنية التــي قــد تنشــأ 

عــن األمــراض اجلهازيــة وعــن األدويــة، وينبغــي أن يعدلــوا معاجلــة املــرىض املســنن وفقــًا ملــا يناســب حالتهــم.

État de santé générale et bucco-dentaire chez des patients dentaires âgés à Isparta, en Turquie

RÉSUMÉ La présente étude avait pour objectif de décrire la santé bucco-dentaire de patients dentaires âgés, leur 
état de santé général et leur recours aux médicaments ; 709 patients volontaires, âgés de 60 ans et plus, qui avaient 
consulté à la Faculté de Dentisterie de l’Université de Suleyman Demirel pour des soins dentaires de routine entre 
mars 2008 et avril 2009 à Isparta, en Turquie, ont été interrogés pour obtenir des données démographiques, 
ainsi qu’au sujet des maladies systémiques et des listes de médicaments qui les concernaient. La majorité des 
patients  (84,4 %) avaient une mauvaise hygiène bucco-dentaire selon l’indice d’hygiène buccale. Le niveau moyen 
de l’indice CAO (dent cariée, absente ou obturée) de la population étudiée était de 19,1 ± 7,3. La prévalence des 
maladies systémiques était élevée (90 %). Les femmes étaient significativement plus affectées par les maladies 
systémiques que les hommes (96,4 % contre  84,3 % ; p < 0,001).  Le pourcentage de personnes âgées prenant 
des médicaments sur une base régulière était de 72,6 %. Les effets secondaires provoqués par les médicaments 
ont été déterminés pour 25,5 % de la population étudiée, avec davantage d’effets secondaires observés chez 
les femmes  (53,3 %) que chez les hommes (46,7 %) (p <0,001). Les dentistes doivent avoir connaissance des 
implications dentaires pouvant être causées par des maladies systémiques et des traitements médicamenteux, et 
devraient modifier les soins apportés aux personnes âgées en conséquence.
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Introduction

The world’s population is aging. Ac-
cording to changes occurring in the 
age structure of the world population, 
the 20th century was a turning point 
in human history; the elderly popula-
tion grew dramatically in the second 
half of the 20th century, and now the 
Turkish population structure is becom-
ing similar to that of most developed 
European countries (1). Because the 
elderly population is increasing and the 
elderly have a longer life expectancy in 
most parts of the world, the number of 
elderly individuals who are admitted 
for treatment by dentists will increase 
in the future.

Oral epidemiological investigations 
report that most of the elderly around 
the world do not have adequate oral 
hygiene habits (2). Impaired health and 
medications can affect their oral health 
status and dental treatment. In addition 
to systemic diseases and medications, 
poor oral hygiene may be due to a lack 
of awareness regarding oral health and 
its importance as well as the inability to 
access oral health services for restorative 
care (3).

Elderly patients tend to have more 
systemic diseases and consume more 
medications than individuals in other 
age groups. Some systemic diseases 
and medications may influence oral 
health and/or dental treatment to some 
degree, and, conversely, dental treat-
ment may have an influence on some 
systemic conditions (4). Therefore, it 
is important that dentists are aware of 
common medical conditions and as-
sociated medications that are used by 
the elderly. Dentists must also be aware 
of complications that may endanger the 
lives of elderly patients during dental 
treatment. Thus, taking a careful medi-
cal history before any dental procedure 
is crucial in order to provide appropriate 
dental care for these older patients.

The purpose of this study was to ob-
tain information about elderly patients’ 

general health status, medication use, 
side effects observed in the oral region 
due to the use of medicines, and oral 
hygiene applications. An additional 
goal was to investigate the relationship 
between the medical conditions and 
medications used as they relate to age 
and gender.

Methods

This research was approved by the eth-
ics committee of the Suleyman Demirel 
University School of Medicine. Written 
informed consent was obtained from 
all of the participants. A total of 709 
voluntary patients aged 60 years and 
over were included in the study.

The study population consisted of 
randomly selected elderly patients living 
in Isparta (a city in Turkey) admitted to 
department of oral diagnosis and maxil-
lofacial radiology in Suleyman Demirel 
University Faculty of Dentistry with 
various dental complaints from March 
2008 to April 2009. The volunteers were 
included in this study.

Data Collection
The data collection tool was an an-
amnesis form, which included various 
questions about patients’ sociodemo-
graphic characteristics, general health 
status, medication use, side effects ob-
served in the oral region due to the use 
of medicines, oral hygiene applications, 
and smoking or alcohol addictions.

All participants were interviewed 
by one investigator. For those par-
ticipants who were poor historians, 
additional information was obtained 
from the individual’s family members. 
Medical conditions were categorized 
systemically, and medications were 
categorized based on their therapeutic 
classifications.

Clinical Examination
Patients were examined in public clinic 
in faculty of dentistry. All examinations 
were performed by one examiner under 

artificial light and using a dental explorer, 
flat-surface mouth mirror, gauze, spong-
es, and compressed air. The number of 
natural teeth, calculus-plaque control, 
and decayed/missing/filled teeth were 
evaluated using the Oral Hygiene Index 
(OHI) (Greene and Vermillion) and 
the decayed, missing, and filled teeth 
(DMFT) index (5).

Decayed teeth (with either cavities 
or no cavities) were diagnosed with the 
use of dental explorer and were scored 
as “D.” Missing teeth were scored as 
“M” when the tooth was extracted due 
to caries, as judged by the examiner af-
ter interviewing. Even though the third 
molars were present in the mouth, 
they were excluded from evaluation in 
determining the number of lost teeth. 
Crowns and abutments were consid-
ered to be filled teeth. Oral hygiene was 
assessed via the OHI, which has two 
components: the debris index and the 
calculus index. Both of these indices 
are based on numerical determination 
representing the amount of calculus and 
debris found on the surfaces of teeth. 
From each segment, the tooth with the 
highest score was used for calculating 
the individual index for that particular 
segment. The index for each patient was 
obtained by summing the indices for 
all six segments. The qualitative criteria 
of the index ranges from 0 to 6; the 
debris and calculus can be classified as 
excellent (0.0), good (0.1–1.2), regular 
(1.3–3.0), and weak (3.1–6.0).

The SPSS (Statistical Package for 
Social Sciences) for Windows 17.0 
software was used for the statistical 
analysis of the data. A mean and stand-
ard deviation were used as descriptive 
statistics. Pearson’s chi-square test and 
an independent t-test were used to test 
the differences in incidences and types 
of medical conditions and medications 
in relation to age and gender. The level 
of significance was set at 0.05.
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Results

The study sample of 709 elderly pa-
tients included 375 (53%) men and 
334 (47%) women. Participants were 
divided into three age groups: 60–64 
years (36.4%), 65–69 years (31.6%), 
and ≥ 70 years old (32%). The question-
naire revealed that 34.2% of the par-
ticipants regularly brushed their teeth. 
The frequencies of tooth brushing were 
as follows: 55% brushed once, 38.1% 
brushed twice, and 6.9% brushed more 
than twice daily.

The majority of the elderly (84.4%) 
had poor oral hygiene according to the 
OHI. There was no statistically signifi-
cant difference between the genders in 
oral hygiene condition (P = 0.13). The 
study population’s mean DMFT index 
score was 19.1 ± 7.3. The average num-
bers of missing and filled teeth were 
14.3 ± 7.8 and 3.2 ± 3.9, respectively. 
The average number of missing teeth 
was greater for women (15.4 ± 7.7) than 
for men (13.5 ± 7.7; P = 0.004). The 
edentulous population included 21.2% 
of participants (26.7% were women 
and 16.2% were men; P = 0.001). The 
average number of remaining teeth in 
the mouth was 14.2 (15.1 in men and 
12.9 in women).

The overall incidence of medical 
conditions was 90%. The age group with 
the most systemic diseases was the 60-
64 age groups (see Table 1). There was 
not statically significant difference in the 
presence of systemic diseases accord-
ing to age group (P = 0.67). Women 
were affected by a significantly higher 

incidence of systemic diseases than men 
(P < 0.001). Cardiovascular diseases 
found in 65% of the sample were often 
identified as a systemic disease group. 
The number of diseases was categorized 
as 0, 1–3, and 4+. Elderly patients most 
commonly reported the presence of 
1–3 diseases (P < 0.001; see Table 1).

Cardiovascular diseases, bone-joint 
disorders, respiratory diseases, and geni-
tourinary disorders were more preva-
lent in the oldest age group (≥ 70 years 
old; see Table 2).

Among cardiovascular diseases, 
hypertension was the most common 
disorder experienced by elderly patients 
(reported by 45.7% of the sample). 
Bone-joint disorders were found to be 
significantly more common in women 
than in men (P < 0.001).

The most common disorder in the 
bone-joint disease group was osteopo-
rosis, followed by osteoarthritis. Dia-
betes mellitus was the most common 
disorder among the endocrine diseases. 
The most common disorder in the res-
piratory disease group was chronic ob-
structive pulmonary disease (COPD). 
Table 3 shows the distribution of the 
most frequently diagnosed diseases in 
relation to gender according to systems.

Eighty-two percent of the elderly 
population reported taking medica-
tions, with an average of 3.3 drugs per 
person. Of those who took medica-
tion, 72.6% did on a regular basis. More 
women (53.4%) than men (46.6%) 
took medications regularly (P = 0.02). 
However, the average number of drugs 
taken did not increase as age increased. 

With reference to age groups, the use 
of medications was not significantly 
different among the three age groups 
(P = 0.08). The incidence was 29.1% in 
the 60–64 group, 25.8% in the 65–69 
group, and 27.9% in the 70 and older 
group.

When drug groups were evalu-
ated according to age groups, it was 
determined that the incidence of car-
diovascular drugs, drugs acting on the 
autonomous nervous system and the 
respiratory system, autacoids, and vita-
mins increased as age increased. Table 
4 shows the distribution of drug groups 
according to age groups. There was no 
increase in the number of drugs as age 
increased. There was no statistically sig-
nificant difference in terms of number 
of drugs among age groups (P = 0.19).

The four most prevalent drug groups 
were cardiovascular medications 
(36.5%), endocrinology drugs (19.5%), 
central nervous system drugs (13.6%), 
and gastrointestinal drugs (9.1%). 
These groups of drugs were commonly 
used by both women and men. It was 
detected that 25.5% of the study popu-
lation reported side effects from drug 
use; side effects were experienced more 
often by women (53.3%) than by men 
(46.7%) (P < 0.001). The drug groups 
causing the most side effects were an-
tihypertensive drugs (81.6%), antide-
pressants (54.2%), and drugs related 
to the endocrine system (insulin, oral 
antidiabetics, and glucagon; 45.5%). 
The most common side effect was dry 
mouth (72.6%). The second most com-
mon side effect observed in the oral 

Table 1 Incidence of patients with and without systemic disease according to age groups, sex and number of diseases 
according to age groups.

Age group 
(years)

With systemic disease Without systemic disease Number of diseases

Men
n (%)

Women
n (%)

Total
n (%)

Men
n (%)

Women
n (%)

Total
n (%)

No
Disease

n (%)

1-3
n (%)

4+
n (%)

60-64 109 (15.4) 21 (17.1) 230 (32.4) 21 (3.0) 7 (1.0) 28 (3.9) 32 (4.5) 180 (25.4) 46 (6.5)

65-69 100 (14.1) 98 (13.8) 198 (27.9) 21 (3.0) 5 (0.7) 26 (3.7) 28 (3.9) 139 (19.6) 57 (8)

≥70 108 (15.2) 102 (14.4) 210 (29.6) 16 (2.3) 1 (0.1) 17 (2.4) 18 (2.5) 124 (17.5) 85 (12)

Total 317 (44.7) 321 (45.3) 638 (90.0) 58 (8.2) 13 (1.8) 71 (10.0) 78 (11) 443 (62.5) 188 (26.5)
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region due to the use of medicines was 
taste change (45.2%). Lastly, 28.3% 
of the study population and 30.1% of 
elderly patients who used drugs in par-
ticular had dry mouth complaints.

Discussion

Epidemiological investigations indicate 
that most of the elderly have insufficient 
oral hygiene practices. Because elderly 
people have not effectively controlled 
microbial dental plaque, they have poor 
oral hygiene. The percentage of older 
people performing regular oral hygiene 
substantially varies among countries. 
For instance, the range is different 
in Africa (8%–42%), Southeast Asia 
(32%–84%), and Europe (22%–93%) 
based on the present reports given by 
those countries (2). In this study, the 

percentage of the elderly who regularly 
brushed their teeth was 34.2%, and the 
majority of the elderly (84.4%) had poor 
oral hygiene according to the OHI.

The rate of edentulousness in older 
populations has often been used as an 
indicator of oral health. The prevalence 
of edentulism decreased from 1988 
(75%) to 2004 (48%) in 65–74-year-
olds in Turkey (6,7). In this study, the 
percentage of the edentulous popula-
tion was 21.2%; 26.7% of women and 
16.2% of men were edentulous. Al-
though women have reported a higher 
prevalence of edentulism in some stud-
ies, this difference was not significant 
in the current study (8,9). On the con-
trary, there was a statistically significant 
difference in the edentulousness rates 
between genders in this study; this has 
also been reported in several other stud-
ies (10,11).

The DMFT value was 19.1 in this 
study. This value is lower than results 
from other studies conducted in Turkey 
and many developing countries. This 
may be due to a decreasing tendency 
in the prevalence of edentulousness in 
older populations (12–16).

The prevalence of chronic diseases 
increases with advancing age. World-
wide, the prevalence of chronic diseases 
ranges from 56% to 83% in the elderly 
(17). The prevalence of chronic diseases 
in the elderly Turkish population is also 
high; chronic disease incidence ranges 
from 57% to 89% in elderly residents of 
various rest homes in Turkey (18,19).

According to a study conducted in 
Turkey, it was determined that 90% 
of people over the age of 65 have one 
chronic disease, 35% have two chronic 
diseases, 23% have three chronic diseas-
es, and 15% have four or more chronic 

Table 2 The distribution of systemic diseases according to age groups.

Disease/disorders 60−64
n (%)

65−69
n (%)

≥70
n (%)

χ2 /P
value

Cardiovascular disease 150 (32.4) 152 (32.8) 161 (34.8) 0.008

Bone/joint disorders 124 (33.3) 110 (29.6) 138 (37.1) 0.009

Endocrine disorders 71 (33.3) 82 (38.5) 60 (28.2) 0.034

Respiratory diseases 25 (25.3) 23 (23.2) 51 (51.5) 0.000

Gastrointestinal disorders 91 (37.9) 57 (23.8) 92 (38.3) 0.003

Neuropsychiatric disorders 49 (29.3) 60 (35.9) 58 (34.7) 0.091

Hematologic disorders 25 (34.7) 21 (29.2) 26 (36.1) 0.730

Skin diseases 23 (43.4) 17 (32.1) 13 (24.5) 0.411

Genitourinary disorders 34 (29.8) 33 (28.9) 47 (41.2) 0.064

Table 3 Distribution of the most frequently diagnosed diseases in relation to gender according to systems.

The most frequently diagnosed diseases (%)

Men Women

Cardiovascular disease Hypertension (80.8) Hypertension (81.9)

Bone/joint disorders Osteoarthritis (42.4) Osteoporosis (63.5)

Endocrine disorders Diabetes Mellitus (88.8) Diabetes Mellitus (60.9)

Respiratory diseases COPD (74.1) Asthma (53.7)

Gastrointestinal disorders Peptic ulcer (60) Peptic ulcer (64.1)

Neuropsychiatric disorders Depression (33.3) Depression (38.6)

Hematologic disorders Anemia (36.8) Anemia (56.6)

Skin diseases Dermatitis (27.3) Onychomycosis (30)

Genitourinary disorders Prostate hypertrophy (80.9) Nephrolithiasis (31.6)
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diseases (20). In the current study, 90% 
of the elderly had one or more systemic 
diseases, 23.4% had two chronic dis-
eases, 22.8% had three chronic diseases, 
and 26.7% had four or more chronic 
diseases.

When the relationship between 
chronic diseases and gender was ex-
amined in various studies, it was found 
that the incidence of chronic diseases is 
significantly higher in women (17,21). 
In this study, the incidence of chronic 
diseases was found to be 96.4% in 
women and 84.3% in men. This may be 
due to the rapid decline in physiological 
functions in women after menopause 
(22,23).

It is known that aging is a risk fac-
tor for cardiovascular diseases, and the 
incidence of cardiovascular system 
pathologies, such as hypertension, cer-
ebrovascular disease, coronary artery 
disease, and heart failure, increases with 
age. Diseases of the cardiovascular sys-
tem were the most commonly reported 
disease group in the elderly in Turkey 
(6), just as in various studies worldwide 
(17). Cardiovascular diseases were 
the most commonly reported disease 
group in the current study as well. It has 

been reported in various studies (4) 
that cardiovascular diseases occur more 
frequently in women; this study showed 
these results as well.

Increases in blood pressure (BP), 
particularly systolic BP, have tradition-
ally been considered to be a normal or 
physiologic component of the aging 
process. However, it is now clear that 
elevated BP, particularly systolic BP, 
represents a pathophysiologic manifes-
tation of altered cardiovascular physi-
ology and structure (24). It has been 
determined that hypertension is the 
most prevalent cardiovascular disorder 
in the elderly population in Turkey and 
also worldwide (17,25). In the current 
study, hypertension was the most prev-
alent cardiovascular disorder. This is 
similar to various studies in Turkey that 
have reported incidence ranges from 
30% to 62% (18). The prevalence of 
hypertension was 53.2% in the current 
study, with women showing a higher 
prevalence than men. This is believed 
to be the case because obesity is more 
common in women in Turkey (26).

It is known that the incidence of 
bone-joint system diseases increases 
with aging. The incidence of bone-joint 

system diseases was higher in the 70 
and older group in the participants in 
the current study. Female gender is 
one of the risk factors for bone-joint 
diseases; some studies have reported 
that women have bone-joint diseases 
more frequently than men (17). This 
study’s results indicated that bone-joint 
disorders affect women twice as often 
as men. Due to loss of estrogen during 
menopause, women have a fourfold 
greater risk than men for developing os-
teoporosis (22,23). Osteoporosis was 
found to be the most common bone-
joint disorder among elderly women in 
this study.

Due to changes in the gastrointesti-
nal tract and the use of multiple medica-
tions, the incidence of gastrointestinal 
tract diseases increases in the elderly. 
Because of the high prevalence of non-
steroidal anti-inflammatory drug use 
and an increase in Helicobacter pylori 
in the elderly, the incidence of peptic 
ulcers also increases with aging. It was 
found that the prevalence of Helico-
bacter pylori was 90% in patients over 
60 years old in one study (20). In the 
current investigation, peptic ulcer was 

Table 4 The distribution of drug groups according to age groups.

Drug groups Age groups (years)

60−64
n (%)

65−69
n (%)

≥70
n (%)

Cardiovascular drugs 121 (68.8) 126 (78.3) 130 (73)

Drugs acting on balance of water, salt, acid-base 1 (0.6) 0 5 (2.8)

Drugs acting on respiratory system 14 (8.0) 12 (7.5) 25 (14.0)

Drugs acting on central nervous system 45 (25.6) 48 (29.8) 48 (27.0)

Drugs acting on autonomous nervous system 15 (8.5) 17 (10.6) 22 (12.4)

Endocrinologic drugs 63 (35.8) 71 (44.1) 67 (37.6)

Autacoids 3 (1.7) 6 (3.7) 8 (4.5)

Vitamins 6 (3.4) 9 (5.6) 12 (6.7)

Blood and blood forming agents 4 (2.3) 0 4 (2.2)

Gastrointestinal drugs 34 (19.3) 24 (14.9) 36 (20.2)

Ophthalmologic preparations 14 (8.0) 11 (6.8) 10 (5.6)

Antibiotics and the other chemotherapeutic 6 (3.4) 2 (1.2) 0

The other drugs (protein, alpha lipoic acid, antioxidant, 
phelebotonic drugs, herbal products) 3 (1.7) 3 (1.8) 8 (4.5)

Total 176 (34.2) 161 (31.3) 178 (34.6)
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the most common gastrointestinal tract 
disease in both men and women.

Glucose tolerance decreases and 
serum insulin levels rise with age as a 
result of a decrease in the insulin sensi-
tivity of cells. The prevalence of diabetes 
mellitus increases with age, and it peaks 
at 60–69 years old (20). The prevalence 
of diabetes is 8.8 times higher in the 
65–74 age group than in the 20–44 age 
group. In a study by Onat et al. (27), 
while the prevalence of diabetes was 
20% in 60–69 year-olds, it was 15% in 
the over-70 age group. In the current 
study, diabetes mellitus was identified 
as the most common endocrine system 
disorder in both men and women. The 
prevalence of endocrine system disor-
ders was higher in the 60–69 age group 
than in those over 70 years old.

COPD, one of the pulmonary 
system diseases, is one of the main 
causes of chronic morbidity and mor-
tality worldwide, and it is the fourth 
leading cause of death worldwide. It was 
determined that approximately 16% 
of elderly persons over the age of 65 
had COPD in one study (20). COPD 
usually affects the elderly more often. 
In the current study, the prevalence of 
pulmonary tract diseases was higher in 
the 70 and above age group than in the 
other age groups. It was reported that 
the prevalence of COPD was 9.1% in 
Spain, 8.4% in Greece, and 11.4% in Eu-
rope. There are about 3 million COPD 
patients in Turkey. The prevalence of 
COPD is higher in men than in women 
(28). In this study, COPD was the most 
common pulmonary system disease 
among elderly men. This may be due 
to cigarette use, which is a major risk 
factor for COPD and is more common 
in men.

Depression is more common in the 
elderly than in the general population, 
and it is an important public health 
problem. The reported incidence of 

depression in the elderly ranges from 
1% to 60% in various studies; this var-
ies according to the studies’ methods 
and goals (29). It has also been found 
that the prevalence of depression ranges 
from 1% to 69% in the elderly living in 
various rest homes and in their own 
homes in Turkey (30,31). Depression 
was identified as the most common 
neuropsychiatric disease in both men 
and women in the current study.

Testosterone and age are the two 
most important factors in the forma-
tion of benign prostate hypertrophy 
(BPH). Therefore, detection of BPH 
in elderly male patients is a normal 
condition. BPH can be identified histo-
pathologically in 80% of men over the 
age of 60 (20). In this study, BPH was 
determined to be the most common 
genitourinary system disease among 
elderly men.

There is a trend toward increased 
use of medications and an increase in 
systemic diseases in the elderly (17). It 
has been found that the prevalence of 
medication use in the Turkish elderly 
ranges from 45.2% to 84.7% (18, 19). 
In this study, it was determined that 
the prevalence of medication use was 
82.8%, with women (90.8%) taking 
medications more regularly than men 
(85.4%). The pattern of medication use 
in the current study is similar to other 
reports in Turkey and worldwide (17, 
32,33). Cardiovascular agents are the 
most common group of drugs taken by 
the elderly.

Since the number of chronic medi-
cal conditions and use of medications 
increases with age, the prevalence of 
medication-related oral problems is 
high in the elderly. In this study, the 
most common medication-related oral 
problem was dry mouth. However, a 
large number of diseases and medica-
tions are known to interfere with sali-
vary gland functioning. It was reported 

by Zavras et. al. (34) that older individu-
als were almost three times more likely 
to report dry mouth, and patients tak-
ing one or more drugs were more than 
twice as likely to do so compared with 
medication-free patients (35).

A limitation of this study is the rela-
tively small sample size, which may not 
be representative of the general elderly 
population, as we obtained a conveni-
ent sample.

Conclusion

Results of the current investigation sup-
port the findings of previous studies 
regarding the reported high prevalence 
of medical conditions in and medica-
tions used by the elderly. It was found 
that the prevalence of systemic diseases 
is quite high (90%).

As medical history taking is impor-
tant in this age group, medical anamnesis 
should include a health questionnaire, 
an interview, and obtaining copies of 
treatment records from the individual’s 
physicians and careful analysis of all the 
drugs being taken. Because the elderly 
are almost always on long-term drug 
therapy frequently involving multiple 
drugs, dentists must be knowledgeable 
as to the nature and side effects of drugs 
taken by their older patients and of the 
need to modify the management of pa-
tient treatment as appropriate.
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Role of school teachers in identifying attention deficit 
hyperactivity disorder among primary school children in 
Mansoura, Egypt
N.J. Awadalla 1,2, O.F. Ali 1, S. Elshaer 1 and M. Eissa 1

ABSTRACT There is a knowledge gap in primary school teachers that affects their ability to detect attention deficit 
hyperactivity disorder (ADHD). This study measured primary school teachers’ knowledge about ADHD, and implemented 
a training programme to improve early detection of ADHD. The prevalence and risk factors of ADHD were also studied. 
The training programme was implemented through a 2-day workshop for 39 primary school teachers who completed a 
validated Arabic version of the ADHD Rating Scale for 873 primary school children. The children’s parents completed the 
questionnaire to explore ADHD risk factors. The teachers’ pre-training knowledge scores of ADHD ranged from 17.9 to 
46.2%. Post-training, their scores improved significantly to 69.2–94.9%. Prevalence rate of ADHD was 12.60%. On logistic 
regression, independent predictors of ADHD were female gender, unemployed fathers and rural residence. In conclusion, 
ADHD is a significant health problem among primary school children in Mansoura, Egypt. Efforts should be made to 
improve teachers’ knowledge about ADHD and control modifiable risk factors.

دور معلمي املدارس يف التعرف عىل »اضطراب نقص االنتباه مع زيادة النشاط« لدى أطفال املدارس االبتدائية يف املنصورة بمرص
نبيل جوزيف عوض اهلل، ألفت فرج عيل، شريين الشاعر، حممد عيسى

اخلالصة: لقد أجريت هذه الدراسة للبحث عن أنشطة بناء القدرات التي تستهدف معلمي املدارس االبتدائية من خالل فحص معرفتهم »باضطراب نقص االنتباه 
مع زيادة النشاط«، وتنفيذ برنامج تدريبي لتحسن وعيهم وتعزيز دورهم يف الكشف املبكر عن هذا االضطراب، والستكشاف انتشار هذا االضطراب وعوامل خطر 
اإلصابة به. وقد ُنفذ الرنامج التدريبي من خالل حلقة عمل عى مدار يومن لـ 39 معلاًم من معلمي املدارس باستخدام نسخة عربية موثوقة املصدوقية ملقياس تصنيف 
»اضطراب نقص االنتباه مع زيادة النشاط« عند 873 تلميذًا من تالميذ املدارس االبتدائية. وقام أولياء أمور التالميذ بملء استبيان الستكشاف عوامل خطر اإلصابة 
باضطراب نقص االنتباه مع زيادة النشاط. وقد تراوحت درجات معرفة املعلمن بمقياس تصنيف هذا االضطراب قبل التدريب ما بن % 17.9 و% 46.2، وحتسنت بشكل 
ف اللوجستي كانت املحددات املستقلة: األنوثة  ملحوظ بعد التدريب لتراوح ما بن % 69.2 و% 94.9. وكان معدل انتشار هذا االضطراب % 12.60. وبالنسبة للتحوُّ
الريف يف  واإلقامة   ،)OR=9.1095 ؛% Cl: 1.84-45.05 ( العمل  عن  عاطلن  اآلباء  وكون   ،)OR=0.5795 ؛% Cl: 0.37-0.87 ( 
)Cl: 2.94-7.10 %95 ؛OR=4.57(. يف اخلتام، يعتر »اضطراب نقص االنتباه مع زيادة النشاط« مشكلة صحية كبرية يف أوساط أطفال املدارس االبتدائية يف 

املنصورة بمرص. وينبغي بذل اجلهود الالزمة لتحسن معرفة املعلمن هبذا االضطراب، والسيطرة عى عوامل اخلطر القابلة للتعديل.

Rôle des enseignants dans l’identification du trouble de déficit de l’attention avec hyperactivité  parmi les élèves du 
primaire à Mansoura, Égypte

RÉSUMÉ  Il existe certaines lacunes en matière de connaissances des enseignants du primaire qui affecte leur capacité à détecter 
le trouble de déficit de l'attention avec hyperactivité (TDHA). La présente étude a permis de mesurer les connaissances  de ces 
enseignants à cet égard et de mettre en place un programme de formation visant à améliorer le dépistage précoce du TDAH. 
La prévalence et les facteurs de risque de ce trouble ont par ailleurs été examinés. Le programme de formation a été mis en 
place sous la forme d’un atelier de deux jours destiné à 39 enseignants du primaire qui ont réalisé une évaluation du TDAH pour 
873 élèves du primaire en utilisant une version arabe validée de l’échelle. Les parents des élèves ont rempli un questionnaire 
visant à déterminer les facteurs de risque du TDAH. Les scores à l’échelle d’évaluation du TDAH portant sur la connaissance 
des enseignants avant la formation allaient de 17,9 % à 46,2 %, et affichaient une nette amélioration après formation (69,2 % 
à 94,9 %). Le taux de prévalence du TDAH était de 12,60 %. La régression logistique a révélé que les variables indépendantes 
étaient l'appartenance au sexe féminin, le chômage du père et la résidence en milieu rural. En conclusion, le TDAH représente 
un problème de santé important parmi les élèves du primaire à Mansoura, en Égypte. Des efforts doivent être déployés pour 
améliorer les connaissances des enseignants sur le TDAH et contrôler les facteurs de risque modifiables.

Book 22-08.indb   586 10/26/2016   2:43:30 PM



 املجلد الثاين و العرشوناملجلة الصحية لرشق املتوسط
العدد الثامن

587

Introduction

During the past few decades, many 
reports have raised concerns about 
the issue of childhood attention deficit 
hyperactivity disorder (ADHD), which 
may affect all aspects of a child’s life. It is 
a chronic condition that includes high 
levels of impulsivity, hyperactivity and 
inattention problems (1). ADHD is 
one of the leading causes of academic 
underachievement in school, as well 
as disruptive behaviour (2) and affects 
3–5% of school-age children (3). There 
is strong evidence that symptoms of 
ADHD persist into adulthood for 30–
70% of children with the disorder (4).

The aetiology of ADHD is multifac-
torial with a strong genetic component. 
Nongenetic risk factors are thought 
to play a role in the prenatal and early 
postnatal periods, when the develop-
ing brain is particularly vulnerable to 
injury (5). Identifying and controlling 
the modifiable risk factors of ADHD 
is of public health importance given 
the substantial burden on the qual-
ity of life of affected children and their 
families; the large number of children 
treated with stimulant medication; and 
the strain on medical, educational and 
social resources (6). Identifying risk 
factors for ADHD diagnosis, can inform 
screening, monitoring and treatment by 
mental health professionals, paediatri-
cians and preschool and school staff 
at an age when these efforts may be 
maximally effective (7).

In Egypt, primary schools have 
children from all socioeconomic back-
grounds and health concerns can po-
tentially be addressed. Contact between 
teachers and primary schoolchildren is 
close, therefore, teachers are often aware 
of individual student life circumstances 
(Directorate of Education, Mansoura, 
unpublished data, 2011). Teachers are 
able to observe children at a develop-
mental stage when attitudes, behaviour, 
health literacy and life skills that affect 
future health are forming (8). Thus, 
through adequate education and proper 

training, teachers can play an important 
role in early detection and management 
of ADHD (9).

There is a knowledge gap that affects 
the ability of Egyptian primary school 
teachers to detect ADHD early and 
manage it appropriately. The present 
study addressed 3 objectives: (1) to as-
sess teachers’ current knowledge about 
different aspects of ADHD; (2) to im-
prove teachers’ capacity for identifying 
key aspects and management of ADHD 
in the classroom through intervention 
programmes; and (3) to assess the 
screening prevalence rate of ADHD 
reported by teachers while identifying 
the risk factors for ADHD.

Methods

Study setting
The study was carried out in 4 primary 
schools in Mansoura District, Dakahlia 
Governorate in the Delta Region of 
Egypt. The district primary school stu-
dent population is ~100 000.

Study design and sampling
We conducted a descriptive cross-
sectional study on a representative 
sample of students randomly selected 
from 4 primary schools in Mansoura 
District using a multistage stratified 
cluster sample. The sample size was 
calculated using the World Health 
Organization manual for sample size 
determination in health studies (10). 
With anticipated prevalence of ADHD 
among primary schoolchildren of 7% 
(11) and level of absolute precision 
of 2% at 95% confidence, the minimal 
sample size required for the study was 
calculated as 625 students. To account 
for cluster sampling error and possible 
non-response, a total sample of 850 
students was targeted for inclusion. The 
target population included boys and 
girls who were in primary school grades 
2–6. We randomly selected by lottery 
3 public schools (2 urban and 1 rural) 
and 1 private school with a total of 4064 

students. Stratified cluster random sam-
pling was used according to 5 grades of 
primary education, with a final sample 
size of 873. Data were collected over 2 
academic years from 2011 to 2013.

Study tools
Teachers’ training workshop
Thirty-nine principal teachers who usu-
ally have a long contact time with the 
students from the 4 selected schools 
were included in the workshop. The 
workshop objectives were: assessment 
of baseline knowledge about ADHD; 
highlighting the importance and burden 
of ADHD; improving the capacity of 
school teachers for early detection and 
classroom management of ADHD; and 
evaluation of the acquired knowledge at 
the end of training. The training was im-
plemented through a 2-day workshop 
in the school library, with each daily ses-
sion lasting for 2 hours. Training con-
sisted of presentations with audiovisual 
aids focused on definition of ADHD, 
symptoms, how to manage students 
with ADHD in the classroom, role of 
teachers in early detection of ADHD, 
and referral to specialized care provid-
ers. Also, hand-outs about ADHD 
detection, risk factors and management 
were distributed.

A self-administered questionnaire 
was used to evaluate pre- and post-train-
ing knowledge. The questionnaire was 
compiled by the researchers and based 
on the study of Kos (11). The content 
of the questionnaire was validated by 
ADHD experts rating each item. Con-
tent validity index for different scoring 
items was 0.97. Reliability was assessed 
by measuring internal consistency using 
Cronbach’s test and it was found to be 
acceptable (0.79). The questionnaire 
comprised items related to the demo-
graphic characteristics of the teachers 
as well as 20 items assessing teachers’ 
knowledge of ADHD. Each item was 
assessed on a 2-point scale (incorrect 
response and don’t know = 0, correct 
response = 1). The questionnaire items 
were as follows: nature of disease (1 
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item), age of onset (1 item), sex preva-
lence (1 item), disease course (1 item), 
symptoms (7 items), risk factors (4 
items), aggravating factors (4 items) 
and management (1 item). The ques-
tionnaire had a maximum score of 20. 
Adequate knowledge was considered 
when the teachers achieved 65% of the 
total score.

History and sociodemographic crite-
ria of school students
Parents of school children were asked 
to respond to a self-administered ques-
tionnaire about their children’s age, 
sex, grade, residence, education, and 
work of parents. The questionnaire also 
included the possible risk factors for 
ADHD during antenatal, natal, infantile 
and early childhood periods. These risk 
factors were developed after extensive 
review of the literature (1,5,8,9,12). 
Social score and socioeconomic level 
of the family were calculated according 
to the Fahmy and El-Sherbini scoring 
system (13).

Screening for ADHD
We used the validated Arabic version of 
the ADHD Rating Scale (14). It was a 
translated and linguistically standard-
ized version of the original ADHD Rat-
ing Scale (15) and was previously used 
in Saudi Arabia. It contained 14 items; 
each of which was measured using a 
4-point Likert scale (0–3) describing 
ADHD symptoms. The rating scale 
scored the symptoms as: (0) “for not 
at all”, (1) “for just little”, (2) “for much” 
and (3) “for very much”. The total scores 
at the cut-off points for male (23.5) and 
female (22.5) participants were used for 
detection of ADHD with 74.2% sensi-
tivity and 77.3% specificity (14). The in-
ternal consistency using Cronbach’s of 
the ADHD questionnaire, inattention 
subscale and hyperactivity subscale was 
0.85, 0.81 and 0.73, respectively (14). 
The teachers were given intense training 
on the ADHD questionnaire and how 
to use it for observation and identifica-
tion of vulnerable students. They were 
given sufficient time, an academic year, 

to observe their students and complete 
the scoring for each student.

Statistical analysis
We used SPSS version 18.0 for statisti-
cal analysis. Descriptive statistics were 
presented as number and percentage 
for categorical data and mean and 
standard deviation (SD) for continu-
ous data. 2 tests were used for the as-
sociation between categorical variables. 
Quantitative data were examined for 
normality distribution using the Kol-
mogorov–Smirnov test and the results 
were significant for variables related 
to teachers’ ADHD knowledge scores 
(P < 0.05), indicating a non-normal 
distribution. The McNemar test and 
Wilcoxon rank test were used to com-
pare pre- and post-training knowledge 
scores. Significant factors predicting 
ADHD on univariate analysis were 
entered into multivariate logistic regres-
sion analysis to establish the independ-
ent predictors of ADHD. Odds ratios 
(ORs) and 95% confidence intervals 
(CIs) were calculated. P < 0.05 was 
considered statistically significant.

Ethical considerations
The study was approved by the Re-
search Ethical Committee of Mansoura 
University, Education Directorate of 
Mansoura District and the administra-
tion of the schools. Signed informed 
consent was obtained from the chil-
dren’s parents. Appropriate referral was 
done for any suspected case.

Results

According to Table 1, less than half 
of the teachers correctly responded 
to questions about disease symptoms 
and gender-based prevalence. Also, 
about one third of them gave correct 
responses to disease nature and causes. 
More or less than a quarter correctly 
responded to age of onset, channels of 
treatment lines and life progress of dis-
ease. The overall results of response to 

the questions about sources of ADHD 
information revealed that ~31% of the 
teachers had no information about 
ADHD, and most of them gained 
their knowledge about ADHD from 
television (26%), books and magazines 
(20%) and friends and the internet 
(10%) (data not shown).

Post-training assessment revealed a 
highly significant improvement in the 
different aspects of disease knowledge 
(Table 1). The post-training correct re-
sponses ranged from 69.2% for disease 
progress to 94.9% for some symptoms 
and factors that increase symptoms. 
Additionally, the average post-training 
scores were significantly higher than the 
corresponding pre-training scores for all 
knowledge aspects (Table 2).

Recently  graduated teachers 
seemed to be more informed about 
ADHD as adequate knowledge was sig-
nificantly higher among teachers with 
1–4 years’ experience than those with 
5–10 years and > 10 years experience. 
In contrast, age, sex, school type and 
educational level were not significantly 
associated with pre-training knowledge 
level (Table 3).

Eight hundred and seventy-three 
primary schoolchildren were observed 
for ADHD by trained teachers. Their 
sociodemographic features are listed 
in Table 4. They were nearly equally 
distributed in gender. Most of them 
were aged 9–11 years and were from 
urban areas. Most parents had basic 
and secondary education. Most fathers 
were nonprofessional workers and most 
mothers were housewives. The majority 
of students belonged to the middle or 
low socioeconomic groups.

The overall prevalence of ADHD 
suspected by teachers in this student 
sample was 12.6% (Table 5). In uni-
variate analysis, the risk of ADHD sig-
nificantly decreased for girls and for 
children born to university graduate 
fathers and mothers. In contrast, the 
risk was significantly increased by liv-
ing in rural areas; being born to fathers 

Book 22-08.indb   588 10/26/2016   2:43:30 PM



 املجلد الثاين و العرشوناملجلة الصحية لرشق املتوسط
العدد الثامن

589

who were unemployed, clerks, manual 
workers, tradesmen and commercial 
workers; being born to mothers who 
were manual and commercial workers; 
belonging to low or middle socioeco-
nomic groups; being in families with > 
5 siblings; and being fed as an infant by 
mixed breast and artificial milk. The risk 

was not significantly associated with 
age, duration of pregnancy, mode and 
place of delivery, birth weight, birth or-
der and living with one or both parents.

The independent predictors for 
nongenetic risk factors of ADHD as 
revealed by logistic regression analysis 
are presented in Table 6. The regression 

model explained only 20% of the pos-
sibility of ADHD. Girls were less likely 
to develop ADHD. Students of unem-
ployed fathers were at the highest risk, 
followed by students from rural areas, 
students with fathers who were manual 
and commercial workers, and lastly, 

Table 1 Pre- and post-training teachers’ responses to ADHD knowledge assessment questionnaire (n = 39)

Knowledge aspects about ADHD Pre-training
correct responses

n (%)

Post-training
correct responses

n (%)

P-valuea 

Nature of ADHD 11 (28.2) 34 (87.2) < 0.001

Age of onset 9 (23.1) 32 (82.1) < 0.001

Sex prevalence 18 (46.2) 28 (71.8) < 0.001

Progress 7 (17.9) 27 (69.2) < 0.001

Symptoms 

Child is easily distracted
Child has trouble awaiting his/her turn
Does not seem to listen when spoken to directly
Often fidgets with hands or feet
Often talks excessively
Often gets up from seat when remaining in seat is expected
Often performs life-threatening acts

17 (43.6)
16 (41)
16 (41)
18 (46.2)
16 (41)
14 (35.9)
15 (38.5)

37 (94.9)
37 (94.9)
35 (89.7)
37 (94.9)
34 (87.2)
35 (89.7)
33 (84.6)

< 0.001

Causes 
Family history
Head trauma
Home environment
Watching excess TV and video games

11 (28.2)
11 (28.2)
9 (23.1)
11 (28.2)

33 (84.6)
30 (76.9)
24 (61.5)
26 (66.7) < 0.001

Factors could increase the symptoms

Watching excess TV and video games
Food that contain food additives and artificial    colours
Family problems
Living with one parent

12 (30.8)
11 (28.2)
14 (35.9)
11 (28.2)

36 (92.3)
37 (94.9)
37 (94.9)
34 (87.2) < 0.001

Treatment lines 10 (25.6) 34 (87.2) < 0.001
 
aMcNemar test. 
ADHD = attention deficit hyperactivity disorder. 

Table 2 Pre- and post-training testing scores of teachers’ ADHD knowledge

Knowledge aspects Total item 
score 

Pre-training Post-training P-valuea 

Mean (SD) Median 
(IQR)

Mean (SD) Median 
(IQR)

Nature, age of onset and sex 
prevalence 3 0.97 (1.04) 1 (0–2) 2.41 (0.79) 3 (2–3) < 0.001

Causes 4 1.08 (1.63) 0 (0–2) 2.90 (1.17) 3 (2-4) < 0.001

Symptoms 7 2.87 (3.23) 0 (0–7) 6.36 (1.63) 7 (6–7) < 0.001

Factors which increase the symptoms 4 1.23 (1.72) 0 (0–3) 3.69 (0.92) 4 (3–4) < 0.001

Progress 1 0.18 (0.39) 0 (0) 0.69 (0.47) 1 (0–1) < 0.001

Treatment 1 0.26 (0.44) 0 (0–1) 0.87 (0.34) 1 (1) < 0.001

Total score 20 8.26 (6.28) 3 (0–12) 16.92 (4.09) 18 (16–19) < 0.001
aWilcoxon rank test. 
ADHD = attention deficit hyperactivity disorder; IQR = interquartile range; SD = standard deviation. 
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students who had mixed breast and 
bottle feeding as an infant.

Discussion

Analysis of the role of primary school 
teachers in early identification of 
ADHD among young schoolchildren 
revealed a large knowledge gap in dif-
ferent aspects of ADHD, with scores 
ranging from 17.9 to 46.2%. These were 
lower than in a study from Southern 
Texas with scores ranging from 46 to 
66% (16).

Although the teachers’ knowledge 
about some symptoms of ADHD was 
high, their knowledge about the nature, 
causes, consequences and methods of 
treatment of ADHD was low. These 
results concur with the study of Sciutto 
and associates who reported that scores 
for symptoms and diagnosis were sig-
nificantly greater than scores for treat-
ment and general information (17). 
This poor knowledge may contribute 

to delayed detection of ADHD and 
improper management of the associ-
ated learning and behavioural problems 
(17).

We found that the teachers’ knowl-
edge and perception about ADHD was 
mostly acquired from television, fol-
lowed by magazines and books. This 
finding is in line with a survey of elemen-
tary school teachers’ knowledge and 
attitudes towards ADHD in Turkey, 
which found that the main sources of 
knowledge were television, friends and 
newspapers, and not formal training 
(18).

In the current study, being newly 
graduated was the only factor that posi-
tively affected the level of pre-training 
knowledge of ADHD. This may reflect 
the recently improved teaching curric-
ula that pay more attention to ADHD. 
It is reported that teachers’ participation 
in formal training targeted at ADHD 
is positively correlated with increased 
knowledge of ADHD and acceptabil-
ity of behaviour management strategies 

(9). These findings highlight the fact 
that higher education institutions and 
school education directorates have not 
been successful in preparing school 
teachers for dealing with students with 
special needs including ADHD stu-
dents.

The present study indicated that an 
ADHD training workshop was effective 
in increasing teachers’ knowledge of 
ADHD. This is consistent with a previ-
ous study that reported the effectiveness 
of a workshop and in-service training 
programme for improving teachers’ 
knowledge of ADHD (12).

In the present study, the overall 
prevalence of ADHD suspected by 
teachers was 12.6%. This was higher 
than the 6% reported by a study in Egypt  
(19). Among Arab countries, the preva-
lence of ADHD detected in the present 
study was higher than that obtained by 
a cross-sectional study in Qatar (9.4%) 
and Oman (5.1% in girls and 7.8% in 
boys) but lower than in the United 
Arab Emirates (14.9%) (20) and Saudi 

Table 3 Sociodemographic characteristics of school teachers according to ADHD pre-training knowledge

Sociodemographic characteristics Total 
n = 39 

Inadequatea  
n (%)

Adequateb

n (%)
P-valuec 

Age (years)

< 30 3 (7.7) 1 (33.3) 2 (66.7)

0.0930–40 20 (51.3) 13 (65.0) 7 (35.0)

≥ 41 16 (41.0) 14 (87.5) 2 (12.5)

Years of experience

1–4 3 (7.7) 0 3 (100.0)

0.0225–10 8 (20.5) 6 (75.0) 2 (25.0)

> 10 28 (71.8) 22 (78.6) 6 (21.4)

Sex
Male 18 (46.2) 13 (72.2) 5 (27.8)

0.956
Female 21 (53.8) 15 (71.4) 6 (28.6)

School type 

Urban 26 (66.7) 18 (69.2) 8 (30.8)

0.88Private 7 (17.9) 5 (71.4) 2 (28.6)

Rural 6 (15.4) 5 (83.3) 1 (16.7)

Educational level

Pre-university 5 (12.8) 5 (100.0) 0

0.213University 30 (76.9) 21 (70.0) 9 (30.0)

Postgraduate 4 (10.3) 2 (50.0) 2 (50.0)
aInadequate knowledge refers to poor and fair score (< 65%); badequate knowledge refers to good, very good and excellent scores (> 65%); cχ 2test. 
ADHD = attention deficit hyperactivity disorder;
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Arabia (16.4%) (21). Worldwide, the 
prevalence in the current study was 
lower than in India (15.5%) (22), and 
the United States of America (USA) 
(19.0%) (23) but higher than in Can-
ada (9.0%) and New Zealand (5.0%) 
(24). This variability in the prevalence 
of ADHD could be attributed to vari-
ation in the demography of the study 
populations, study design and criteria 
for selecting key symptoms (e.g., inat-
tention, impulsivity and hyperactivity).

In the present study, there was a 
higher prevalence rate of ADHD among 
boys (15.2%) than girls (10.1%), and 
the male to female ratio was 1.5: 1. This 
was similar to a previous study that re-
ported a high male to female ratio  (25). 
The sex difference is difficult to explain, 
because most of the aetiopathogenesis 
and acquired risk factors reported in 
the pre-, peri- and postnatal periods 
(first 2 years) do not differ between the 
sexes. However, one possible explana-
tion is that the larger head and skeletal 

immaturity of male relative to female in-
fants renders boys more susceptible to 
pressure and head injury at birth, which 
may predispose to later development of 
ADHD. Also, it could be attributed to 
genetic variations (26).

In this study, low socioeconomic 
status was a significant risk factor for 
ADHD. This agrees with previous stud-
ies in Egypt (13) and the USA (27). 
There are two potential explanations 
for this association. First is a true effect 
whereby children in lower socioeco-
nomic groups truly have higher levels of 
ADHD symptoms. The second is a false 
effect due to difference in awareness, 
access to health and reporting between 
groups (27).

The present study showed a signifi-
cant association between low parental 
education level and ADHD. This may 
be because such parents have poor 
knowledge of how to care children with 
ADHD. They may also lack relevant 
parenting skills and might treat children 
with ADHD violently and aggressively, 
which may lead to increased symptoms 
of ADHD. In contrast, if parents have 
received higher education, it has a posi-
tive effect on the physical and psycho-
logical health of children with ADHD 
(28).

The current study showed that 
belonging to families with parents in 
professional and semiprofessional jobs 
minimized the risk of ADHD, which 
may be explained by the associated high 
level of education and socioeconomic 
status. The lower prevalence of ADHD 
among children born to housewives 
compared to clerks and manual work-
ers is consistent with the suggestion 
that housewives are in a better position 
to look after their children at home, 
both socially and psychologically. The 
high risk of ADHD in families without 
a working father could be explained by 
the impact of unemployment on socio-
economic instability and the associated 
physical and psychological problems in 
children (27).

Table 4 Sociodemographic characteristics of the studied primary school children 
(n =873)

Sociodemographic criteria No. (%)

Age (years)

7– 299 (34.25)

9– 354 (40.55)

≥ 11 220 (25.20)

Gender

Boys 428 (49.03)

Girls 445 (50.97)

Residence

Urban 636 (72.85)

Rural 237 (27.15)

Fathers’ education

Illiterate 134 (15.30)

Basic and secondary education 400 (45.80)

University graduate and postgraduate 339 (38.80)

Mothers’ education

Illiterate 109 (12.50)

Basic and secondary education 446 (51.10)

University graduate and postgraduate 318 (36.40)

Fathers’ occupation

Professional and semiprofessional 265 (30.40)

Clerk 146 (16.70)

Manual workera, trade business and commerce 454 (52.0)

Unemployed 8 (0.90)

Mothers’ occupation

Professional and semiprofessional 118 (13.50)

Clerk 68 (7.80)

Manual workera, trade business and commerce 22 (2.50)

Housewife 665 (76.20)
Socioeconomic status

High 413 (47.31)
Middle 263 (30.13)
Low 197 (22.56)

a Nonprofessional occupations.
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Table 5 Univariate analysis for predictors of ADHD among studied primary school children (n = 873)

Predictors Total ADHD n (%) OR (95% CI)a

Prevalence of ADHD 873 110 (12.6)

Age (years)
    –7
    –9
    ≥ 11 

299
354
220

32
56
22

(10.70)
(15.80)
(10.0)

Ref
1.57 (0.99–2.50)

0.93 (0.52–1.64)

Gender 
    Boys 
    Girls

428
445

65
45

(15.20)
(10.10)

Ref
0.63 (0.42-0.94)

Residence
    Urban 
    Rural

636
237

43
67

(6.80)
(28.30)

Ref
5.44 (3.57–8.27)

Fathers’ education
    Illiterate 
    Basic and secondary education
    University graduate and postgraduate

134
400
339

27
59
24

(20.10)
(14.80)
(7.10)

Ref
0.69 (0.41–1.14)
0.30 (0.17–0.55)

Mothers’ education
    Illiterate 
    Basic and secondary education
    University graduate and postgraduate

109
446
318

20
65
25

(18.30)
(14.60)
(7.90)

Ref
0.76 (0.44–1.32)
 0.02 (0.01–0.04)

Fathers’ occupation
    Professional and semiprofessional 
    Clerk
    Manual worker, trade business and commerce
    Unemployed

265
146
454

8

13
21
72

4

(4.90)
(14.40)
(15.90)
(50.0)

Ref
3.26 (1.58–6.72)
3.65 (1.98–6.74)

19.38 (4.35–86.34)

Mothers’ occupation 
    Professional and semiprofessional 
    Clerk
    Manual worker, trade business and commerce
    Housewife 

118
68
22

665

9
11
8

82

(7.60)
(16.20)
(36.40)
(12.30)

Ref
2.34 (0.92–5.79)
6.92 (2.30–20.85)
1.72 (0.84–3.52)

Socioeconomic status
    High
    Middle
    Low

413
263
197

32
39
39

(7.70)
(14.80)
(19.80)

Ref
2.07 (1.26–3.40)
2.94 (1.78–4.86)

Birth order
    1st 
    2nd 
    3rd 
    4th 
    5th and more

325
284
179

61
24

43
34
24

5
4

(13.20)
(12.0)
(13.40)
(8.20)
(44.40)

Ref
0.89 (0.55–1.44)
1.02 (0.59–1.74)

0.59 (0.22–1.54)
1.32 (0.43–4.05)

Living with both parents or single parent
    Both parents
    Single parent

822
51

101
9

(12.30)
(17.60)

Ref
1.53 (0.72–3.24)

No. of siblings
    0–4
    5–8

803
77

95
15

(11.80)
(21.40)

Ref
2.02 (1.01–3.72)

Duration of pregnancy 
    Full term
    Preterm

835
38

102
8

(12.20)
(21.10)

Ref
1.92 (0.86–4.29)

Mode of delivery 
    Vaginal
    Caesarean section

600
273

75
35

(12.50)
(12.80)

Ref
1.03 (0.67–1.58)

Place of delivery
    Hospital
    Home

831
42

105
5

(12.60)
(11.90)

Ref
0.93 (0.36–2.43)
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Table 6 Multiple logistic regression analysis for independent predictors of ADHD in the studied primary school children

Predictor β SE P-value OR (95% CI)a

Gender 
    Boys
    Girls

–
0.57

–
0.22

–
0.009

Ref
0.56 (0.37–0.87)

Residence 
    Urban 
    Rural 

–
1.69

–
0.23

–
<0.001

Ref
4.57 (2.94–7.10)

Fathers’ education
    Illiterate 
    Basic and secondary education
    University graduate and postgraduate

–
−0.06
−0.17

–
0.40
0.56

–
0.89
0.75

Ref 
0.94 (0.53–2.48)
0.83 (0.28–2.52)

Mothers’ education
    Illiterate 
    Basic and secondary education
    University graduate and postgraduate

–
−0.08
−0.11

–
0.46
0.43

–
0.55
0.44

Ref
0.90 (0.59–2.34)
0.85 (0.54–2.13) 

Fathers’ occupation
    Professional and semiprofessional 
    Clerk
    Manual worker, trade business and commerce
    Unemployed

–
0.77
0.89
2.29

–
0.49
0.41
0.89

–
0.045
0.007
0.005

Ref
2.06 (0.97–4.39)
2.38 (1.26–4.51)
9.10 (1.84–45.05)

Mothers’ occupation 
    Professional and semiprofessional 
    Clerk
    Manual worker, trade business and   commerce
    Housewife 

–
−0.21

1.10
0.14

–
0.53
0.71
1.12

–
0.70
0.13
0.91

Ref
0.80 (0.28–2.34)
3.02 (0.73–12.46)
1.14 (0.14–13.15)

Socioeconomic status
    High
    Middle
    Low

–
0.07
0.38

–
0.34
0.27

–
0.83
0.70

Ref
1.079 (0.54–2.12)
1.461 (0.21–9.99)

No. of siblings
    0–4
    5–8

–
0.53

–
0.36

–
0.14

Ref 
1.70 (0.83–3.47)

Type of infant feeding 
    Breast
    Bottle 
    Both 

–
0.28
0.57

–
0.32
0.27

–
0.39
0.04

Ref
1.32 (0.7–2.48)
1.78 (1.03–3.06)

Constant, Model χ 2 and P value – –     −3.69, 98.27,   ≤ 0.001 –
Correctly predicted (%) – – 20.2 –

aMultiple logistic regression 
ADHD = attention deficit hyperactivity disorder; OR = odds ratio; CI = confidence interval; Ref = reference group; SE = standard error.

Table 5 Univariate analysis for predictors of ADHD among studied primary school children (n = 873) (concluded)

Predictors Total ADHD n (%) OR (95% CI)a

Birth weight (kg)
    < 2.5 
    2.5–4.6
    > 4.6

113
738

22

17
89

4

(15.0)
(12.10)
(18.20)

Ref
1.29 (0.79–2.26)
1.62 (0.54–4.90)

Type of infant feeding 
    Breast
    Bottle 
    Both 

591
122
160

66
16
28

(11.20)
(13.10)
(17.50)

Ref
1.17 (0.71–1.96)
1.69 (1.04–2.73)

aBivariate analysis.  
ADHD = attention deficit hyperactivity disorder; CI = confidence interval; OR = odds ratio; Ref = reference group.
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Validity and reliability of a Persian version of a 
questionnaire on knowledge of health care providers 
about sexually transmitted infections
D. Pourmarzi 1, S. Taromian 2, M. Razi 3, A. Esmaeilie-Hesari 4

ABSTRACT The aim of this study was to translate into Persian and validate a questionnaire on knowledge about sexually 
transmitted diseases published by Jaworski and Carey in 2007. The questionnaire was forward-translated by two bilingual 
translators, and both translations were discussed by an expert team. The questionnaire was then back-translated by two 
other bilingual translators and discussed with both of them. Two sex-segregated focus group discussions were held with 21 
health care providers to evaluate the comprehensibility of the questions. The final Persian version of the questionnaire was 
administered to 130 randomly selected health care providers in Rasht in 2014 to assess internal consistency and convergent 
and discriminant validity. The Cronbach’s alpha coefficients were 0.84 for the overall questionnaire, 0.75 for the cause/cure 
subscale and 0.74 for the general knowledge subscale. The correlation between an item and its subscale was significantly 
higher than its correlation with other subscales. The Persian version of the questionnaire is highly valid and reliable and can be 
used as a standard instrument for evaluating knowledge about sexually transmitted infections in the Islamic Republic of Iran.

مصدوقية وموثوقية إحدى النسخ الفارسية الستبيان عن معلومات مقدمي الرعاية الصحية املتعلقة باألمراض امُلعدية املنقولة جنسيًا
داود بورمرزي، سنبل طارميان، مريم رازي، عيل إسامعييل حصاري

اخلالصة: كان اهلدف من هذه الدراسة أن يرَجم إىل اللغة الفارسية استبيان عن املعلومات املتعلقة باألمراض املنقولة جنسيًا نرشه جاورسكي وكاري يف عام 2007، 
وأن توثَّق مصدوقيته. وقد قام أواًل مرمجان ثنائيا اللغة برمجة االستبيان، وناقش فريق من اخلراء كال الرمجتن. ثم قام مرمجان آخران ثنائيا اللغة بإعادة ترمجة 
االستبيان، ونوقش معهام. وعقدت حلقتا نقاش مفصولتان جنسيًا مع 21 من مقدمي الرعاية الصحية لتقييم شمولية األسئلة. وأعطيت النسخة الفارسية النهائية 
من االستبيان إىل 130 من مقدمي الرعاية الصحية تم اختيارهم عشوائيًا يف مدينة رشت يف عام 2014 لتقييم االتساق الداخيل ومصدوقية التقارب والتاميز. فكانت 
معاِمالت ألفا كرونباخ 0.84 لالستبيان إمجااًل، و0.75 للمقياس الفرعي سبب/عالج، و0.74 للمقياس الفرعي للمعلومات العامة. وكان االرتباط بن بنٍد ما 
وبن مقياسه الفرعي أعى بكثري من ارتباطه مع مقاييس فرعية أخرى. إن النسخة الفارسية هلذا االستبيان ذات مصدوقية وموثوقية عالية، ويمكن استخدامها كأداة 

قياسية لتقييم املعلومات املتعلقة باألمراض امُلعدية املنقولة جنسيًا يف مجهورية إيران اإلسالمية.

Validité et fiabilité de la version perse d’un questionnaire sur les connaissances des dispensateurs de soins de santé 
en matière d’infections sexuellement transmissibles 

RÉSUMÉ La présente étude avait pour objectif de traduire en langue perse un questionnaire sur les connaissances en 
matière d’infections sexuellement transmissibles publié par Jaworski and Carey en 2007 et de procéder à sa validation. 
Le questionnaire a été traduit vers la langue cible (perse) par deux traducteurs bilingues, et leurs traductions respectives 
ont été discutées par une équipe d’experts. Le questionnaire a ensuite fait l’objet d’une rétro-traduction dans la langue 
source  (anglais) par deux autres traducteurs bilingues et a été discuté avec ceux-ci. Deux groupes de discussion 
thématiques non-mixtes réunissant 21 dispensateurs de soins de santé ont été organisés afin d’évaluer l’intelligibilité des 
questions. La version en langue perse finale du questionnaire a été administrée à 130 dispensateurs de soins de santé 
sélectionnés de façon aléatoire à Rasht en 2014 dans le but d’évaluer la cohérence interne ainsi que la validité convergente 
et discriminante. Les coefficients alpha de Cronbach étaient de 0,84 pour le questionnaire dans son ensemble, de 0,75 
pour la sous-échelle cause/guérison et de 0,74 pour la sous-échelle de connaissance générale. La corrélation entre un 
item et sa sous-échelle était significativement plus élevée que sa corrélation avec d’autres sous-échelles. La version du 
questionnaire en langue perse est parfaitement valable et fiable et peut être utilisée comme instrument normalisé pour 
l’évaluation des connaissances en matière d’infections sexuellement transmissibles en République islamique d’Iran.
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Introduction

Sexually transmitted infections (STIs) 
are prevalent worldwide and are among 
the top five diseases for which adults 
seek health care. Every day, more than 
1 million people worldwide become 
infected with one of these diseases (1). 
The high prevalence and incidence of 
STIs as well as delays in diagnosis and 
poor treatment options result in many 
STI-related complications in develop-
ing countries (2). Unfortunately, there 
are no valid statistics on the prevalence 
and incidence of STIs in the Islamic 
Republic of Iran, but the estimated inci-
dence of infection with Neisseria gonor-
rhoeae, Chlamydia trachoma and syphilis 
per 1000 women was 2.44, 5.02 and 
0.04, respectively; the corresponding 
figures per 1000 men were 0.43, 0.82 
and 0.005 (3).

Because of strong taboos and nega-
tive stigma related to STIs, lack of in-
formation about sexual health and the 
asymptomatic nature of many STIs, few 
people seek medical treatment for them 
(3). Furthermore, many health systems 
do not have effective STI control and 
prevention programmes, and the health 
services provide inadequate care for 
STIs (4).

Health care providers have an 
undeniable role in reducing the bur-
den of STIs. For a health system to be 
effective in controlling and prevent-
ing STIs, health care providers must 
have sufficient knowledge about these 
infections. Therefore, well-designed 
educational programmes are necessary 
(5). Evaluation of health care provid-
ers’ knowledge and of their educational 
needs is an important stage in designing 
STI educational programmes and in 
evaluating their efficacy (6). A standard 
instrument for such evaluations makes 
it possible to identify strengths and 
weaknesses (7); however, developing 
a standard instrument is both difficult 
and time-consuming, and use of exist-
ing instruments is common. Standard 
instruments are usually translated and 

sometimes adapted culturally (8). The 
comparability of research results de-
rived with the same instrument in differ-
ent cultures is important (9).

There is no standard questionnaire 
for evaluating knowledge about STIs 
in Persian. Questionnaires are avail-
able only to evaluate knowledge about 
HIV/AIDS (10) and hepatitis B (11). 
We therefore translated into Persian 
and validated a standard instrument 
for evaluating the knowledge of health 
care providers about STIs. Although 
it is important to have comprehensive 
information about the process of trans-
lation and its validity in order to assess 
the adequacy of a translation, most 
validations of translations emphasize 
psychometric testing rather than other 
aspects of validity (12). In this article, we 
describe all the steps in making a valid 
translation of a standard questionnaire.

Materials and methods

We translated and validated the Sexu-
ally Transmitted Disease Knowledge 
Questionnaire, a standard, brief but 
comprehensive instrument developed 
by Jaworski and Carey in 2007 (13). 
We translated two main sections of the 
instrument: cause/cure and general 
knowledge about STIs. The cause/cure 
section contains 9 items, and the gen-
eral knowledge section has 12 items. 
We added six supplementary public 
health items, resulting in a 27-item ques-
tionnaire. Each item has three response 
options: true, false, do not know. The 
score for each correct answer was 1, 
and the incorrect answer or don’t know 
was scored as 0. The total score ranged 
from 0 to 27. Jaworski and Carey found 
that the internal consistency of the in-
strument (Cronbach’s alpha = 0.86) 
and test–retest reliability (0.88) were 
excellent (13).

The questionnaire was translated in 
four stages: forward-translation, discus-
sion with experts, back-translation and 

comprehensibility of the questionnaire 
(14) (Figure 1).

Forward translation: In the first stage, 
two bilingual translators (Persian–Eng-
lish) who were native speakers of Per-
sian independently produced two initial 
Persian versions.

Discussion with experts: These two 
versions were discussed for about 1.5 
h by an expert team consisting of three 
general physicians, two epidemiolo-
gists, one midwife, one nurse and one 
infectious disease specialist. The team 
chose the most appropriate words for 
the initial forward-translation, provided 
suggestions for improving the trans-
lated questionnaire and produced an 
initial Persian version.

Back-translation: The initial Persian 
version was back-translated into English 
by two bilingual translators, one native 
English-speaker and one native Persian-
speaker. The English-speaker had been 
living in the country for about 6 years, 
and the Persian-speaker had lived in the 
USA for about 4 years. The translators 
had not seen the original questionnaire. 
The back-translated version was com-
pared with the original English version, 
and any discrepancy or variation be-
tween them was resolved by discussion 
between the principal researcher and 
the two back-translators (15). Some 
changes were made to the Persian ver-
sion on the basis of the discussions.

Comprehensibility of the questionnaire: 
Two focus group discussions were 
held to ensure a readily understandable 
questionnaire. The final Persian ques-
tionnaire was administered to 21 health 
care providers in two groups consisting 
of 10 men and 11 women to evaluate 
the comprehensibility and wording. 
The participants were asked to rate the 
clarity and simplicity of the words and 
sentences on a three-point Likert scale 
(1 = very simple or very clear, 2 = simple 
or clear, 3 = difficult or unclear). Words 
or sentences given a rating of 3 by even 
one of participants were discussed to 
change the problematic parts (16).
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Psychometric testing

The validity and reliability of the final 
Persian version of the questionnaire 
were assessed in a cross-sectional study 
involving 130 health care providers 
working at health centres in Rasht in the 
northern part of the country between 
September and October 2014. Rasht, 
the capital of Guilan Province, has 41 
rural and urban health centres that 
provide primary health care for about 
1 million inhabitants. We included 
only the 190 health care providers who 
had worked for at least 1 year in family 
health, disease control and prevention 
or as midwives and had thus been in-
volved in STI control and prevention 
programmes. Random sampling was 
conducted based on the employee 
number of the health expert. Of the 137 
health experts selected, 130 agreed to 
participate in the study. We chose five 

candidates for each of the 26 items, for a 
total of 130 participants (17).

The study participants gave in-
formed consent to participate in the 
study and then received the Persian 
version of the questionnaire. We col-
lected some demographic data on the 
participants: age, gender, educational 
degree, university qualification, job title, 
years since graduation and work expe-
rience. The participants filled out the 
questionnaires and submitted them in 
sealed envelopes.

Internal consistency
The reliability of a measure is its con-
sistency or repeatability (18). To test 
the reliability of the questionnaire, we 
analysed internal consistency by com-
puting Cronbach’s alpha coefficient, 
which shows how closely related a set of 
items are as a group (19). Coefficients > 
0.70 were accepted.

Convergent and discriminant 
validity

Validity indicates that a questionnaire 
measures what it is meant to measure. 
Convergent validity is a measure of 
whether constructs that are theoreti-
cally related are in fact related. Discrimi-
nant (or divergent) validity is a measure 
of whether constructs that should not 
be related are in fact not related (18).

Pearson’s correlation coefficient 
was used to test the correlation between 
questionnaire scales and items. The 
level of measurement was continuous, 
and linearity, normality and homo-
scedasticity were tested to meet the 
correlation assumptions. Correlation 
coefficients were computed for each 
item with its own scale and with another 
scale. Scales and items with a correla-
tion coefficient > 0.4 were considered 
highly correlated. An item for which 

Figure 1 Process of translation, validation and reliability testing of the Persian version of the questionnaire on knowledge 
about sexually transmitted infections

Original English version of questionnaire

Forward-translation

Version 1

Review by expert team

Revision

Version 2

Back-translation

Revision

Version 3

Focus group discussions

Partial revision

Final version

Psychometric testing (n = 130)
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the correlation with its own scale was 
greater than the correlation with the 
other scale was considered to have suc-
ceeded the test of discriminant validity. 
IBM SPSS software version 21 was used 
for statistical analyses.

Ethical considerations
The protocol of the study was approved 
by the ethical committee of Guilan Uni-
versity of Medical Sciences. Participants 
provided written informed consent; 
participation in the study was voluntary, 
and all the questionnaires were anony-
mous.

Results

Translation
Forward-translation: A question in the 
original version about use of natural 
skin condoms was removed because 
this type of condom does not exist in 
the country, and people are not familiar 
with it. Hence, the Persian version of the 
questionnaire contains only 26 items. 
The two translations were similar, al-
though with some wording differences. 
For example “by” in questions 1 and 5 
was translated as bevasileie by one trans-
lator and aztarigheh by the other.

Expert panel: The expert panel ac-
cepted the translations of questions 3, 
4, 6, 8, 9, 13, 15, 18, 22 and 26 with 
no changes. The principal investigator 
modified other questions on the basis of 
the experts’ suggestions. Most of those 
revisions were minor. For example, 
“genital herpes” was translated as “Her-
pes tanasoli”, while the experts suggested 
“Tabkhaletanasoli” in questions 1 and 
20; “sexually transmitted infection” was 
translated as bimarihaye montaghele az 
rah jensi, which was changed to bimari-
haye mogharebati, with darnahietanasoli 
(in the genital area) in question 20; and 
translations of “penis or vagina” in ques-
tion 7 were removed.

Back-translation: The two transla-
tors provided similar translations for 21 
questions, with discrepancies in a few 

words for the other five. After compari-
son of the two back-translated question-
naires with the original, discrepancies 
were detected in questions 3, 4, 5, 7, 
8, 10, 17 and 20. The original version 
and two back-translated versions of 
the questionnaires were given to both 
back-translators for comparison. The 
translators approved 18 questions with 
no changes and suggested some modifi-
cations of the Persian version for others. 
For example, darmanghatee instead of 
darman for “cure” in questions 3 and 
8, alodeh mishavand instead of mobtala 
mishavand for “to get” in question 4, and 
vaziyatebimari instead of chegonegibimari 
for “how sick” in question 17. The prin-
cipal researcher edited some words on 

the basis of the suggestions of the two 
back-translators.

Focus group discussion: The focus 
group sessions lasted about 35 min 
with the men and about 50 min with 
the women. All members of the groups 
emphasized the importance of putting 
sentences into a table. The groups found 
that questions 9, 10, 13, 19 and 22 were 
unclear or complicated and provided 
suggestions for revising them. After 
discussion, the back-translators made 
some modifications, such as darheyn-
ezayeman instead of darteyeporoseyezaye-
man for “during childbirth” in question 
9 and mitavanadmotavajeh shaved in-
stead of mitavanadbegoyadke for “can 
tell” in questions 19 and 22. The revised 
questionnaire was given to some focus 

Table 1 Demographic variables of study participants (n=130)

Variable No. (%)

Age group (years)

25–35 38 (30.4)

36–45 65 (52.0)

46–55 22 (17.6)

Gender

Male 28 (21.5)

Female 102 (78.5)

Degree

Associate 81 (62.3)

Bachelor 49 (37.7)

University qualification

Public health 59 (45.4)

Midwifery 71 (54.6)

Job title

Midwife 38 (29.3)

Family health expert 61 (46.9)

Disease prevention and control expert 31 (23.8)

Time since graduation (years)

≤ 5 9 (7.2)

6–10 25 (20.0)

11–14 33 (26.4)

≥ 15 58 (46.4)

Work experience (years)

≤ 5 9 (7.0)

6–10 38 (29.5)

11–14 14 (10.8)

≥ 15 68 (52.7)
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groups members to check the suggested 
changes and was approved.

Psychometric testing

Basic characteristics of respondents: The 
mean age of the participants was 39.58 
± 6.04 years, and most were women 
(78.5%), aged 36–45 years and had 
an associate degree (62.3%). For 
54.6%, the university qualification was 
midwifery, and the job title of 46.9% of 
participants was family health expert. A 
high percentage of participants had ≥ 
15 years of work experience after gradu-
ation (Table 1).

Internal consistency:  Cronbach’s 
alpha was 0.84 for the overall question-
naire, 0.75 for the cause/cure subscale 
and 0.74 for general knowledge.

Convergent and discriminant valid-
ity: The correlation between an item 
and its own subscale was significantly 
higher than its correlation with the 
other subscale. The correlation be-
tween items and their hypothesized 
subscales was > 0.4 for all items, which 
thus passed the test of internal consist-
ency. On the cause/cure subscale, the 
minimum coefficient was 0.43 for item 
3 and the maximum was 0.73 for item 
24; on the general knowledge subscale, 

the coefficients were 0.41 for item 14 
and 0.71 for item 19. As the correla-
tion between an item and the subscale 
other than its hypothesized subscale 
was lower than the correlation between 
that item and its hypothesized subscale, 
all items passed the test for convergent 
and discriminant validity (Table 2). 
Participants’ responses to the question-
naire are presented in Table 3.

Discussion

We found that use of a focus group 
of experts in health and medicine to 

Table 2 Item–scale correlation of the Persian version of the questionnaire on knowledge about sexually transmitted 
infections for two scales

Scale Item Cause/cure General 
knowledge

Cause/cure factor Genital herpes is caused by HIV. 0.560 0.328

Frequent urinary infections can lead to Chlamydia infection. 0.569 0.203

Gonorrhoea can be cured. 0.429 0.234

Human papillomavirus (HPV) is the same virus as HIV. 0.718 0.368

Chlamydia infection can be cured. 0.562 0.338

The same virus causes all sexually transmitted diseases. 0.441 0.303

Human papillomavirus (HPV) can cause genital warts. 0.616 0.264

Human papillomavirus (HPV) can lead to cancer in women. 0.587 0.330

Human papillomavirus (HPV) can cause HIV infection. 0.725 0.349

General knowledge Sores develop on the penis or vagina soon after infection with 
HIV.

0.314 0.474

A woman who has genital herpes can pass the infection to her 
baby during childbirth.

0.228 0.586

A man must have vaginal sex to get genital warts. 0.131 0.414

Sexually transmitted infections can lead to health problems, 
which are usually more serious for men than for women.

0.190 0.420

A woman can tell that she has been infected with Chlamydia if 
her vagina has a bad odour.

0.207 0.507

If a person tests positive for HIV, the test also indicates how sick 
the person will become.

0.165 0.447

There is a vaccine for preventing gonorrhoea. 0.233 0.484

A woman can tell if she has a sexually transmitted infection from 
the way her body feels.

0.379 0.714

There is a vaccine for preventing Chlamydia infection. 0.387 0.564

A man can tell if he has hepatitis B from the way his body feels. 0.353 0.609

A person who had gonorrhoea in the past is immune (protected) 
from getting it again.

0.375 0.483

A man can protect himself from getting genital warts by washing 
his genitals after sex.

0.318 0.510
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discuss and approve the Persian version 
before back-translation is important. 
This also reduces the time required and 
any confusion after back-translation 
(20).

Any difficulty in understanding the 
translated version by the study partici-
pants led to modification of the ques-
tionnaire according to their suggestions. 
Assessing the comprehensibility of an 

instrument, especially one that is self-
administered, is an important phase, 
and the focus group discussion with the 
target group ensured an understand-
able scale (8,9). In this study, the focus 
groups were conducted in sex-segre-
gated environments, because the in-
strument addresses sexual issues, which 
are considered shameful in Iranian cul-
ture, even in a health setting. Holding 

sex-segregated sessions can therefore 
encourage focus group members to 
engage in discussions and express their 
views (21). The viewpoints of both the 
target groups and the experts are neces-
sary for a proper version of a question-
naire in the target language.

The psychometric aspects of our 
study proved the utility of the translated 
questionnaire. To assess the internal 

Table 3 Responses to questions on sexually transmitted infections by 130 participants

Item Response

Correct N (%) Incorrect N (%) Don’t known 
N (%)

1. Genital herpes is caused by HIV. 105 (80.8) 6 (4.6) 19 (14.6)

2. Frequent urinary infections can lead to Chlamydia infection. 45 (34.6) 44 (33.8) 41 (31.5)

3. Gonorrhoea can be cured. 83 (63.8) 22 (16.9) 25 (19.2)

4. A person infected with HIV is more likely to have another sexually 
transmitted infection. 95 (73.1) 24 (18.5) 11 (8.5)

5. Human papillomavirus (HPV) is the same virus as HIV. 82 (63.1) 10 (7.7) 38 (29.2)

6. Anal sex increases the risk for hepatitis B. 68 (52.3) 35 (26.9) 27 (20.8)

7. Soon after infection with HIV, a person develops open sores on his or her 
genitals (penis or vagina). 106 (81.5) 6 (4.6) 18 (13.9)

8. Chlamydia infection can be cured. 95 (73.1) 5 (3.8) 30 (23.1)

9. A woman who has genital herpes can pass the infection to her baby during 
childbirth. 101 (77.7) 5 (3.8) 24 (18.5)

10. A woman can tell if she has gonorrhoea by looking at her body. 88 (67.7) 13 (10.0) 29 (22.3)

11. The same virus causes all sexually transmitted infections. 109 (83.8) 15 (11.5) 6 (4.6)

12. Human papillomavirus (HPV) can cause genital warts. 83 (63.8) 4 (3.1) 43 (33.1)

13. Human papillomavirus (HPV) infection can lead to cancer in women. 72 (55.4) 11 (8.5) 47 (36.2)

14. A man must have vaginal sex to get genital warts. 28 (21.5) 69 (53.1) 33 (25.4)

15. Sexually transmitted infections can lead to health problems, which are 
usually more serious for men than for women. 83 (63.8) 26 (20.0) 21 (16.2)

16. A woman can tell that she has been infected with Chlamydia if her vagina 
has a bad odour. 64 (49.2) 42 (32.3) 24 (18.5)

17. If a person tests positive for HIV, the test also indicates how sick the person 
will become. 55 (42.3) 54 (41.5) 21 (16.2)

18. There is a vaccine for preventing gonorrhoea. 96 (73.8) 9 (6.9) 25 (19.2)

19. A woman can tell if she has a sexually transmitted infection from the way 
her body feels. 93 (71.5) 15 (11.5) 22 (16.9)

20. A person who has genital herpes must have open sores to infect his or her 
sexual partner. 63 (48.5) 39 (30.0) 28 (21.5)

21. There is a vaccine for preventing Chlamydia infection. 100 (76.9) 2 (1.5) 28 (21.5)

22. A man can tell if he has hepatitis B from the way his body feels. 116 (89.2) 4 (3.1) 10 (7.7)

23. A person who had gonorrhoea in the past is immune (protected) from 
getting it again. 98 (75.4) 6 (4.6) 26 (20.0)

24. Human papillomavirus (HPV) can cause HIV infection. 79 (60.8) 15 (11.5) 36 (27.7)

25. A man can protect himself from getting genital warts by washing his 
genitals after sex. 84 (64.6) 21 (16.2) 25 (19.2)

26. There is a vaccine for preventing hepatitis B. 130 (100) 0 0
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reliability and validity of the question-
naire, we analysed data from 130 health 
care providers, which showed that the 
Persian version is both reliable and valid. 
We did not, however, assess test–retest 
reliability, which is recommended for 
assessing a questionnaire.

An important strength of our study 
is use of a multi-method approach to 
translating the questionnaire, which can 
reduce a source of method bias in trans-
lation and adaptation of a questionnaire 
(8). In the forward-translation step, we 
found only minor wording differences 
between the versions of the two quali-
fied translators, who produced their 
translations independently, which en-
sures the best translation (14).

One limitation of this study is that it 
was conducted with health care provid-
ers, and the reliability of the scale for an-
other sample group should be assessed.

Conclusion

Our analyses confirm that the Persian 
version of the questionnaire on knowl-
edge about STIs is reliable, and the 
scale items have high internal consist-
ency. The validity of the instrument was 
proved by convergent and discriminant 
validity assessment. The Persian version 
of the questionnaire is a brief, internally 
consistent and valid. It can be used to 
assess the knowledge of health care 

providers about STIs and the efficacy of 
STI educational programmes and risk 
reduction programmes.
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Evaluation of serum levels and significance of soluble 
CD40 ligand in screening patients with hepatitis C 
virus-related hepatocellular carcinoma
S. M. Eltaher 1, R. El-Gil 2, N. Fouad 2, R. Mitwali 3 and H. El-Kholy 4

ABSTRACT The study's objective was to evaluate the clinical significance of sCD40L in HCV- associated hepatocellular 
carcinoma (HCV-HCC) patients. Sera concentration of circulating sCD40L and IL-10 were assayed using ELISA in 30 HCV-
positive patients with HCC, 30 HCV-positive patients with liver cirrhosis and 30 age-matched healthy volunteers with 
negative anti-HCV-Ab as a control group. Serum sCD40Lshowed statistically-significant high levels in HCV-HCC patients 
compared to HCV-cirrhotic patients and normal controls (P < 0.001). Serum sCD40L had higher diagnostic value in HCC 
patients compared with serum AFP. High sensitivity and specificity of sCD40L was observed compared to AFP (90%, 
86.7% and 83% and 80% respectively). Significant positive correlation was detected between serum sCD40L and IL-10(r = 
0.85 P < 0.001), AFP (r = 0.62 P < 0.05) and tumour staging (r = 0.5 P < 0.05). The study concluded that sCD40L is a valuable 
diagnostic tool in early diagnosis and screening for HCV and HCC as well as routine follow up of HCV cirrhosis patients. 
Assessment of serum IL-10 levels in HCV patients may provide a possible predictive marker for disease progression.

 C الذواب وأمهيُته يف حتري املرىض املصابني برسطانة اخلاليا الكبدية املرتبطة بفريوس االلتهاب الكبدي CD40 تقييم املستوى املصيل للجني
رشيف حممد الطاهر، ريم رفعت عبد اجلليل، هناد أمحد فؤاد، رامي أمحد سامي متويل، هاين راغب اخلويل 

 .)HCV-HCC( C عند مرىض رسطانة اخلاليا الكبدية املرتبطة بفريوس االلتهاب الكبدي sCD40L اخلالصة: هدفت هذه الدراسة إيل تقييم األمهية الرسيرية لـ
30 من مرىض رسطانة  sCD40L وIL-10 التي تدور يف الدم باستخدام مقايسة املمتز املناعي املرتبط باإلنزيم )ELISA( لدى  فتمت مقايسة الركيز املصيل لـ 
اخلاليا الكبدية اإلجيابين لفريوس االلتهاب الكبدي C، و30 من مرىض تشمع الكبد اإلجيابين لفريوس االلتهاب الكبدي C، و30 من املتطوعن األصحاء 
من نفس الفئة العمرية سلبين لـ anti-HCV-Ab كفئة شاهدة. فأظهرت النتائج اخلاصة باملستوى املصيل sCD40L مستويات عالية ذات داللة إحصائية عند 
مرىض رسطانة اخلاليا الكبدية اإلجيابين لفريوس االلتهاب الكبدي C مقارنة مع مرىض التشمع اإلجيابين لفريوس االلتهاب الكبدي C والشواهد األسوياء 
)P<0.001(. وكان للمستوى املصيل sCD40L قيمة تشخيصية أعى من AFP عند مرىض رسطانة اخلاليا الكبدية. ولوحظ أن حساسية ونوعية sCD40L عالية 

 ،)r=0.85 P<0.001( IL-10و sCD40L واكُتشف وجود عالقة طردية معترة بن املستويات املصلية لـ .)90%، 86.7% و83%، 80% عى التوايل( AFP مقارنة مع
وr=0.62 P<0.05( AFP( ومراحل تطور )r=0.5 P<0.05(. ويف اخلتام، يعتر sCD40L أداة تشخيصية قيمة للتشخيص املبكر والتحري عن فريوس االلتهاب 
الكبدي C ورسطانة اخلاليا الكبدية، وكذلك للمتابعة الروتينية ملرىض التشمع اإلجيابين لفريوس االلتهاب الكبدي C. كام أن تقييم مستويات IL-10 يف املصل 

عند مرىض االلتهاب الكبدي C قد يعتر عالمة تنبؤية حمتملة لتقدم املرض.

Évaluation des concentrations sériques et du rôle du ligand de CD40 soluble dans le dépistage des patients atteints d’un 
carcinome hépatocellulaire lié au virus de l’hépatite C

RÉSUMÉ L'objectif de l'étude était d'évaler l’importance clinique du ligand de CD40 soluble (sCD40L) chez des patients atteints 
d’un carcinome hépatocellulaire (CHC) associé au virus de l’hépatite C  (VHC). Les concentrations sériques de sCD40L circulant et 
d’interleukine 10 circulante ont été analysées à l’aide de la méthode immuno-enzymatique chez 30 patients positifs pour le VHC 
avec un CHC, chez 30 patients patients positifs pour le VHC avec une cirrhose du foie, et chez 30 volontaires d’âge correspondant 
en bonne santé avec des anticorps anti-VHC négatifs servant de groupe témoin. Les concentrations sériques de sCD40L ont 
montré des niveaux statistiquement élevés chez les patients atteints d’un CHC associé au VHC par rapport aux concentrations 
sériques d’AFP. Les concentrations sériques de sCD40L avaient une valeur diagnostique plus élevée chez les patients atteints d’un 
CHC que les concentrations sériques d’AFP. Une sensibilité élevée et la spécificité du sCD40L ont été observées par rapport à 
l’AFP (90 %, 86,7 % et 83 % et 80 % respectivement). Une corrélation positive significative a été détectée entre les concentrations 
sériques de sCD40L et d’IL-10 (r = 0,85 p < 0,001), l’AFP (r = 0,62 P < 0,05) et le stade de la tumeur (r = 0,5 p < 0,05). L'étude a conclu 
que le sCD40L est un outil précieux pour le diagnostic et le dépistage précoces de l’infection à VHC et du CHC, ainsi que pour le 
suivi de routine des patients cirrhotiques positifs pour le VHC. L’évaluation des concentrations sériques d’IL-10 chez les patients 
positifs pour le VHC pourrait fournir un possible marqueur prédictif pour l’évolution de la maladie.
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Introduction

Primary liver cancer is the third leading 
cause of cancer-related  mortality and the 
sixth most common  cancer worldwide 
with  ~750 000 new cases every year 
(1). Hepatocellular  carcinoma (HCC) 
accounts for ~90% of primary liver can-
cers  and remains the leading cause of 
death among patients with cirrhosis   (2). 
Three-quarters of all the cases world-
wide are attributed to chronic  infection 
by hepatitis B virus (HBV) and hepatitis 
C virus   (HCV) (3).  The aetiology of 
HCC in Egypt indicates a higher preva-
lence of HCV than HBV (3). The risk 
of developing HCC in HCV-positive 
patients increases dramatically with 
severity of inflammation. This is most 
probably due to the influence of the 
inflammation, predominantly mediated 
by cytokines, on supporting the tumour 
microenvironment (4).

The poor prognosis of HCC is 
mostly linked to late diagnosis because 
few treatment strategies can be im-
plemented in patients with advanced 
disease (4). Surgical resection is the 
only effective treatment; however, only 
a few patients are candidates for surgery. 
The ability to detect early HCC would 
increase the availability of surgery and 
improve patient survival (4).  

Although many candidate mo-
lecular markers of HCC have been 
identified,  such as α-fetoprotein 
(AFP), glypican-3 and squamous cell 
carcinoma antigen-1, markers with the 
necessary sensitivity and specificity for 
early detection are still lacking. The most 
widely utilized blood-based biomarker 
is AFP, which is markedly elevated in 
patients with cirrhosis and/or exacer-
bated non-HCC chronic hepatitis (5). 
Moreover, there is a high false-negative 
rate of AFP in HCC patients with small 
or early-stage tumours (6,7). Thus, 
AFP still lacks adequate sensitivity and 
specificity for effective surveillance of 
HCC (5–7). Glypican-3 and squamous 
cell carcinoma antigen-1 are elevated in 

many other tumours, so their role is still 
controversial.

The most sensitive diagnosis of 
HCC currently requires invasive im-
aging procedures such as endoscopic 
ultrasonography, which can lead to 
hepatic injury, and the accuracy of these 
procedures is highly operator depend-
ent. Therefore, identification of reliable 
new markers with better performance 
for early detection of HCC would have 
a major impact on treatment outcome 
(4).

In the current study, we investi-
gated the utility of soluble CD40 li-
gand (sCD40L) as a reliable marker 
for early detection of HCC and other 
neoplastic lesions in the liver. CD40L 
(also known as gp39 or CD154)    is a 
trimeric, transmembrane protein  of the 
tumour necrosis  factor  family that was 
originally identified on  cells of the imt-
mune system (8).  It was  first identified 
in  activated CD4+ T cells, mast cells,   
polymorphonuclear granulocytes,  and 
 natural killer  cells (8). Subsequent  studu-
ies revealed functional CD40L  expresv-
sion in a wide variety of  cells,  including 
 endothelial cells,  smooth muscle cells, 
macrophages and activated platelets 
(9,10). Membrane-bound CD40L is 
potentially cleaved into sCD40L, which 
has  cytokine-like activity and is released 
into the circulation (11,12). Both mem-
brane-bound CD40L and circulating 
sCD40L interact with CD40 protein 
that is expressed on vascular cells, result-
ing in several inflammatory and pro-
thrombotic responses    (13). 

The significant platelet activation 
and inadequate T-cell reactivity in can-
cer patients indicates the greater likeli-
hood of releasing or cleaving sCD40L 
from the platelets rather than T cells 
(14). Therefore, sCD40L can affect 
 cancer development and progression 
by inducing thrombotic reactions  and 
releasing angiogenesis-associated cy-
tokines  (14,15).    

Widespread expression of CD40 
in humans implies that its ligand has an 

important role in cancer pathogenesis 
(16): inhibiting apoptosis; facilitating 
metastases (17); increasing epithelial 
cell proliferation, motility and invasion 
(18); and producing cytokines, such as 
interleukin (IL)-10, that modulate the 
anti-tumour response of T lymphocytes 
(13). Increased levels of IL-10 have 
been found in  the plasma of patients 
with different histotypes of solid and 
 haematopoietic tumours (19,20). IL-
10 has been evaluated as a marker for 
HCC, however, it has not yet been vali-
dated for clinical use (21).

In the current study, we evaluated 
the clinical significance of sCD40L in 
patients with HCV-associated HCC 
compared with patients with liver cir-
rhosis as well as normal healthy con-
trols. We also explored serum level of 
sCD40L as a novel potential marker 
for diagnosis and screening of HCC 
and validated it against the traditional 
marker AFP.

Methods

Patients
Sixty HCV-positive patients either 
attended or were admitted to the De-
partment of Hepatology and Gastro-
enterology or Internal Medicine, Benha 
University Hospital, Egypt from Octo-
ber 2014 to March 2015. All procedures 
were performed in accordance with 
institutional guidelines using protocols 
approved by Benha Faculty of Medicine 
Patient Care and Ethics Committee. 
Written informed consent was obtained 
from patients and controls.

The study population was divided 
as follows: Group I, 30 HCV-positive 
patients with HCC aged 32–64 years; 
Group II, 30 HCV-positive patients 
with liver cirrhosis aged 34–58 years; 
and Group III, 30 healthy volunteers, 
negative for HCV antibody, aged 
19–48 years old as a control group. 
Consideration of the socioeconom-
ics of the patient groups was beyond 
the scope of this study. HCV-positive 
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patients received supportive treatment 
alone without any anti-HCV medica-
tion before or during the study.

We used triphasic computed to-
mography, and/or magnetic resonance 
imaging to detect characteristic focal 
lesions of HCC, with or without el-
evated AFP. Biopsied tumours were 
staged using the Okuda staging system 
for HCC (22).

Serum samples
All patients and controls were sub-
jected to thorough clinical examina-
tions before 5-mL blood samples were 
collected by sterile venipuncture and 
allowed to clot. Serum samples were 
separated, aliquoted and stored at −20 
°C. Comprehensive laboratory inves-
tigations were conducted including: 
serum alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), al-
kaline phosphatase (ALP), bilirubin, 
albumin, hepatitis B surface antigen and 

HCV antibody. AFP levels (0.3–1000 
ng/mL) were assessed by Axsym using 
microparticle enzyme immunoassay 
(MEIA) technology.

Serum sCD40L and IL-10 
assays

Circulating sCD40L and IL-10 were 
assessed using a commercial ELISA 
(Quantikine, R&D Systems, Minne-
apolis, MN, USA). A quantitative sand-
wich enzyme immunoassay technique 
using a polyclonal antibody specific for 
CD40L or IL-10 was utilized with a 
minimum detection limit of 4.2 pg/mL 
for CD40L and 3.9 pg/mL for IL-10.

Statistical analysis

The data were tabulated, coded and 
analysed using SPSS version 20.  Qualis-
tative data were presented as numbers 
and percentages, and quantitative 
 data as mean and standard deviation. 
Analysis of variance (ANOVA) was 

used to compare   more than two groups 
of numerical data; post hoc analysis 
was done using Dunnett’s test; inter-
group  comparison of categorical data 
was performed using the χ2 test; and 
Pearson and Spearman rank correlation 
coefficients (r) were used to correlate 
 different parameters. Receiver operatt-
ing characteristic curves were used to 
evaluate the diagnostic  power of the 
different diagnostic tests. P < 0.05 was 
considered  statistically significant. 

Results

Clinical and demographic data

Clinical and demographic data are 
presented in Table 1. There was no 
significant difference in gender between 
patients and controls (P > 0.05). Age 
was significantly higher in Groups I and 
II compared to Group III (P < 0.001). 
There was no significant difference 

Table 1 Demographic, clinical and laboratory characteristics of patients and controls

Variable Group I
(n = 30)

Group II
(n = 30)

Group III
(n = 30)

P

Age (years) a 59 (8.4) 53 (7.5) 30 (7.9) <0.001

Gender (female/male) 18/12 15/15 10/20 >0.05

Clinical picture

Hepatomegaly 6 (20%) 2 (6.7%) – >0.05

Splenomegaly 30 (100%) 25 (83.3%) – >0.05

Ascites 20 (66.7%) 18 (60%) – >0.05

Serum levels a   

Albumin (mg/dL) 2.73 (0.42) 2.807 (0.36) 7.23 (0.06) <0.001

ALT (U/L) 55.7 (19.9) 45.4 (11.7) 24.8 (3.6) <0.001

AST (U/L) 60 (18.3) 48.2 (13.2) 20.4 (3.4) <0.001

ALP (U/L) 246.8 (86).4 213.6 (56.2) 67 (20.8) <0.001

Total bilirubin (mg/dL) 3.68 (0.72) 1.71 (0.94) 0.9 (0.3) <0.001

Tumour number

Single/multiple 16/14 – – –

Tumour stage

Stage I 10 (33.3%) – – –

Stage II 14 (46.7%) – – –

Stage III 6 (20%) – – –

Tumour size

<3 cm/>3 cm 22/8 – – –
aData expressed as mean (standard deviation). 
ALT = alanine aminotransferase; ALP = alkaline phosphatase; AST = aspartate aminotransferase.

Book 22-08.indb   605 10/26/2016   2:43:32 PM



EMHJ • Vol. 22 No. 8 • 2016 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

606

between Groups I and II for hepato-
megaly, splenomegaly and ascites (all P 
> 0.05). Among patients with HCC, 16 
(53.3%) had a single mass with defined 
borders. Tumour stage I, II and III was 
found in 10 (33.3%), 14 (46.7%) and 6 
(20%) patients with HCC, respectively. 
Tumour size was < 3 cm in 22 (73.3%) 
and > 3 cm in 8 (26.7%) patients.

Laboratory results

ALT, AST, ALP and total bilirubin were 
significantly higher in Group I than in 
Groups II and III (all P < 0.001) (Table 
1). Serum albumin was significantly 
higher in Group III than Groups I and 
II (P < 0.001).

Serum sCD40L, IL-10 and AFP 
levels

Serum sCD40L, IL-10 and AFP lev-
els are presented in Table 2. Serum 
sCD40L level was significantly higher in 

Group I than Groups II and III (one-way 
ANOVA, P < 0.001). Serum sCD40L 
level was also significantly higher in 
Group II than Group III (post hoc test, 
P < 0.001). Similarly, serum IL-10 level 
was significantly higher in Group I than 
Groups II and III (one-way ANOVA, P 
< 0.001). Also, it was higher in Group 
II than Group III (post hoc test, P < 
0.001). Similar findings were observed 
for serum level of AFP.

To compare the diagnostic accu-
racy of serum sCD40L and AFP for 
HCC, receiver operating characteristic 
curves were generated and area under 
the curve (AUC) was calculated. Serum 
sCD40L exhibited superior diagnostic 
potential for HCC in comparison with 
serum AFP. AFP level had an AUC 
value of 0.860 with 83% sensitivity and 
80% specificity at a cut-off of 273 ng/
mL (Figure 1). In contrast, sCD40L 
level had a significantly higher AUC 

value of 0.930 with 90% sensitivity and 
86.7% specificity at a cut-off of 7305.5 
pg/mL. Markedly high specificity and 
sensitivity, ~96.7% for both, were only 
possible when the two markers were 
combined, with an AUC value as high 
as 0.960.

Correlation between sCD40L 
level and different parameters

sCD40L showed a significantly positive 
correlation with IL-10 (r = 0.85; P < 
0.001), AFP (r = 0.62; P < 0.05) and tu-
mour stage (r = 0.5; P < 0.05) (Table 3). 
No significant positive correlation was 
established between serum sCD40L 
level and tumour size, age, albumin, bili-
rubin, AST and ALT (Table 3, Figure 
2). The correlations were calculated 
among all the groups for all variables, 
except for tumour size and stage, which 
were calculated for Group I only.

Figure 1 Diagnostic accuracy of sCD40L and AFP for hepatitis-C-virus-associated hepatocellular carcinoma. AUC was 0.860 
and 0.930 for AFP and sCD40L, respectively. For the two combined markers AUC was 0.960. AFP = α-fetoprotein; AUC = area 
under the curve; sCD40L = soluble CD40 ligand.

Book 22-08.indb   606 10/26/2016   2:43:32 PM



 املجلد الثاين و العرشوناملجلة الصحية لرشق املتوسط
العدد الثامن

607

Discussion

Several studies have suggested the 
essential role of binding sCD40L to 
CD40 protein in tumour develop-
ment, propagation, tumour microen-
vironmental and metastasis (23,24). 
However, little is known about the 
behaviour of platelet-derived sCD40L 
after becoming detached from the cell 
surface and its downstream effects in 
cancer patients.

To explore the potential role of se-
rum sCD40L as a diagnostic and prog-
nostic marker for HCC, we evaluated 
sCD40L levels in patients with HCV-
positive HCC. To validate its role, we 

compared HCV-positive patients with 
liver cirrhosis and a control group of 
HCV-negative healthy volunteers with 
intact liver margins and no evidence 
of any cirrhotic cells. To the best of 
our knowledge, this is the first study to 
validate serum sCD40L as a potential 
diagnostic and prognostic marker for 
HCC.

The markedly elevated level of 
sCD40L in HCV-HCC patients com-
pared to healthy individuals indicates 
the potential of using serum sCD40L as 
a marker for early detection of HCC. In 
addition, it underlines the presumed role 
of sCD40L in many molecular events 
including carcinogenesis, angiogenesis 

and immunosuppression (25). Simi-
larly, the increase in serum sCD40L in 
HCV-associated HCC relative to its 
level in HCV-positive patients with liver 
cirrhosis reflects the direct correlation 
between elevated serum sCD40L and 
progression of HCC. The increase in 
serum sCD40L in HCV-positive pa-
tients with liver cirrhosis compared with 
the HCV-negative control group indi-
cates the potential of serum sCD40L 
as a molecular marker for minimally 
invasive, early detection of HCC. The 
main advantage of this technique is the 
ability to detect early changes in sCD40 
in contrast to the traditional late mor-
phological remodelling.

Table 2 Serum levels of sCD40L, AFP and IL-10

Variable Group I
(n = 30)

Group II
(n = 30)

Group III
(n = 30)

P

Serum sCD40L (pg/mL) 9462 (2385)b 6956 (1754)a 3280 (938)a,b <0.001

Serum AFP (ng/mL) 459.6 (54.9)b 7.8 (2.2)a 3.47 (1.58)a,b <0.001

Serum IL-10 (pg/mL) 13.86 (3.58)b 8.63 (2.57)a 4.37 (1.53)a,b <0.001
a Significantly different from Group I (HCV-related HCC). 
b Significantly different Group II (HCV-related cirrhosis). 
AFP = α-fetoprotein; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; IL-10 = interleukin-10; sCD40L = soluble CD40 ligand.
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Figure 2 Correlation between sCD40L and IL-10. There was a positive correlation between serum sCD40L and IL-10 among 
the study groups. IL-10 = interleukin-10; sCD40L = soluble CD40 ligand.
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As in previous studies, serum AFP 
showed a less significant increase in 
patients with HCV-associated HCC 
compared with HCV-positive patients 
with cirrhosis and the HCV-negative 
control group (26,27).

The superior selectivity of sCD40L 
as a marker was demonstrated by the 
AUC value of 0.930, compared to 0.860 
for AFP. This not only reflects the supe-
riority of sCD40L in detecting HCC, 
but more importantly, in differentiat-
ing HCV-positive cancer patients from 
HCV-positive cancer-free patients. This 
attribute makes sCD40L a marker of 
choice in cases in which traditionally 
used serum AFP cannot distinguish be-
tween cancer patients and cancer-free 
individuals. For instance, it has been 
reported that some patients with HCC 
present without any elevation of serum 
AFP level (28). In contrast, cancer-free 
patients with liver cirrhosis show el-
evated serum AFP level regardless of the 
absence of any clinical and molecular 
evidence of cancer cells. This allows 
serum sCD40L to overcome the limita-
tions of AFP as a selective biomarker in 
individuals in whom it is not possible to 
discern adequately HCC.

Our results suggest that sCD40L 
and AFP should be measured simulta-
neously to improve diagnostic accuracy, 
especially in the early stage of HCC or 

in cases with small tumour size, and with 
a significant increase in AUC of 0.960.

The positive correlation between 
serum sCD40L and tumour staging 
in patients with HCV-positive HCC 
reflects the potential of using serum 
sCD40L as a noninvasive tool for deter-
mining HCC prognosis and curability. 
However, its reliability as marker that 
stands alone without the need for liver 
biopsy needs to be further investigated.

For some individuals, it can take up 
to 40 years for chronic hepatitis C to 
develop into cirrhosis (29). This may 
depend on the underlying cause and 
other factors, including patient response 
rate to disease progression and decline 
in immune function with ageing. This 
long-term development of cirrhosis 
may explain the older age of patients in 
Groups I and II relative to individuals in 
the control Group III.

The ALT and AST levels differed 
greatly among all three groups and it 
was not possible to establish any corre-
lation with sCD40L level. The observed 
results might have been due to the 
modest elevation in the enzyme levels, 
usually less than 2–3 times the normal 
range, observed in patients with acute-
over-chronic cirrhosis. Some patients 
even showed a dramatic decrease in 
aminotransferase level, with laboratory 
evidence of hepatic failure.

Table 3 Correlation between sCD40L and different variables

Variable r P

IL-10a 0.85 <0.001

AFPa 0.62 <0.05

Tumour stageb 0.5 <0.05

Tumour sizeb −0.1 >0.05

Agea 0.09 >0.05

Albumina 0.13 >0.05

Bilirubina 0.16 >0.05

ASTa 0.14 >0.05

ALTa 0.13 >0.05
a Pearson correlation. 
b Spearman rank correlation. 
AFP = α-fetoprotein; ALT = alanine aminotransferase; AST = aspartate aminotransferase; IL-10 = interleukin-10; 
sCD40L = soluble CD40 ligand.

It is evident that the metabolic func-
tions of the liver decline dramatically 
and directly with cirrhosis development. 
Albumin is extensively synthesized in 
the liver, therefore, major decreases in 
its levels are predictable in patients with 
liver disease, especially with acute-over 
chronic cirrhosis. This could explain the 
lack of a significant correlation between 
serum sCD40L and albumin, mainly in 
patients in Groups I and II.

The lack of correlation between 
serum sCD40L and bilirubin resulted 
from variation in its levels from normal 
in cases of compensated cirrhosis and 
some cases of HCC to elevated levels as 
cirrhosis progressed.

Significantly elevated levels of serum 
IL-10 were observed in patients with 
HCV-positive HCC and HCV-positive 
cirrhosis compared with cancer-free 
individuals. Similar significant eleva-
tion of serum IL-10 has also been re-
ported in patients with different types of 
chronic hepatitis C and various stages 
of cirrhosis (30,31). Level of IL-10 was 
mostly prominent in patients with se-
vere hepatic lesions and development 
of HCC, which contributed to immu-
nosuppression by inhibiting antigen 
presentation, cytokine production, 
macrophage activation and antigen-
specific T-cell proliferation. All these 
factors help tumour cells to escape host 
immune surveillance and potentiate 
them to metastasize.

In this study, significant elevation 
of serum IL-10 level in patients with 
HCV-positive HCC compared to 
HCV-positive cirrhosis supports the 
direct correlation between IL-10 serum 
level and clinical outcome. Therefore, 
serum IL-10 may serve as a predictive 
marker for HCC progression in HCV-
positive patients. It has been suggested 
that IL-10 level serves as complemen-
tary tumour marker and contributes 
to differential diagnosis of HCC (31). 
In addition, it is reported that IL-10 is 
produced vigorously by some tumour 
cells (32,33). High circulating and local 
levels of IL-10 might allow tumour cells 
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Associations between single-nucleotide polymorphisms 
of ADIPOQ, serum adiponectin and increased type 2 
diabetes mellitus risk in Bahraini individuals
F.A. Al Hannan 1, P.A. O’Farrell 1, M.P. Morgan 2, O. Tighe 2 and K.G. Culligan 1

ABSTRACT This study aimed to estimate the frequency of the SNPs (+45T>G and +276G>T) genotypes and 
investigate the association between the two SNPs and adiponectin concentration, metabolic parameters and 
risk of T2DM in the Bahraini population. We genotyped the two ADIPOQ SNPs in 140 unrelated T2DM patients 
and 66 nondiabetic controls using the polymerase chain reaction-restriction fragment length polymorphism 
assay. Lipid profile was measured by enzymatic methods. Total serum adiponectin levels were measured by 
immunoassay. T2DM patients had reduced adiponectin levels compared with controls. +45T>G was more 
prevalent in patients than controls. The rare G allele of +45T>G occurred more frequently than the common T 
allele in T2DM patients compared with controls, and was associated with lower serum adiponectin levels. There 
was no significant difference in allele and genotype frequencies of +276G>T between type T2DM patients and 
controls. There was no association between both SNPs and metabolic parameters.

االرتباط بني تعدد أشكال النيوكلوتيد املفرد جلني أديبونكتني ومعدالت مصل أديبونيكتني وزيادة خطر اإلصابة بالسكري من 
النمط 2 لدى جمموعة من األشخاص البحرينيني

فاطمة اهلنان، بول أوفاريل، ماريا مورغن، أورنا تاي، كيفن كوليجن

ـ G<+45T( SNPs وT<+276G( وتقيص العالقة بن هذين النوعن من SNPs وبن تركيز  اخلالصة: لقد هدفت هذه الدراسة إىل تقدير تواتر النمطن اجلينين ل
األديبونيكتن واملحددات األيضية وخطر اإلصابة بالسكري من النمط 2 لدى السكان البحرينين.أجرينا تنميطًا جينيًا لنوَعي ADIPOQ SNPs عند 140 
مريضًا من مرىض السكري من النمط 2 ليس بينهم قرابة و 66 شاهداً غري مصابن بالسكر باستخدام مقايسة تعدد أشكال طول ُشْدفة االقتطاع بتفاعل البلمرة 
املتسلسل. وتم قياس بروفيل الشحوم بالطرق األنزيمية، وقياس املجموع الكيل للمستويات املصلية ألديبونيكتن بواسطة املقايسة املناعية. فكان لدى مرىض 
السكري من النمط 2 مستويات منخفضة من األديبونيكتن مقارنة مع الشواهد. وكان G<+45T أكثر انتشاراً عند املرىض منه عند الشواهد. وكان حدوث أليل 
G النادر لـ G<+45T أكثر تواتراً من حدوث أليل T الشائع لدى مرىض السكري من النمط 2 مقارنة مع الشواهد، وكان مرتبطًا بوجود مستويات مصلية أدنى 
لألديبونيكتن. ومل يكن هناك اختالف كبري يف تواتـــرات األليــل والنمـط اجلينـي لـ T<+276G بن مرىض السكري من النمط 2 وبن الشواهد. ومل يكن 

هناك ارتباط بن كال SNPs وبن املحددات األيضية.

Associations entre les polymorphismes mononucléotidiques du gène ADIPOQ, l’adiponectine sérique et le 
risque accru de diabète de type 2 dans la population bahreïnienne

RÉSUMÉ La présente étude avait pour objectif de mesurer la fréquence des polymorphismes mononucléotidiques  (+45T>G 
et +276G>T) des génotypes et d’évaluer l’association entre ces deux polymorphismes et la concentration d’adiponectine, 
les paramètres métaboliques et le risque de diabète non insulino-dépendant (DNID) dans la population bahreïnienne. 
Nous avons génotypé les deux polymorphismes mononucléotidiques du gène ADIPOQ chez 140 patients atteints de 
DNID sans lien de parenté et 66 témoins non diabétiques en recourant à l’analyse du polymorphisme de longueur des 
fragments de restriction par réaction en chaîne de polymérase. Le profil lipidique a été mesuré au moyen de méthodes 
enzymatiques. Les concentrations d’adiponectine totale sérique ont été mesurées par immunodosage. Les patients atteints 
de DNDI affichaient des concentrations d’adiponectine réduites par rapport aux témoins. Le polymorphisme +45T>G avait 
une prévalence plus élevée chez les patients que chez les témoins. L’allèle rare G du polymorphisme +45T>G apparaissait 
plus fréquemment que l’allèle commun T chez les patients atteints de DNID que chez les témoins, et était associé à des 
concentrations d’adiponectine sérique plus faibles. Il n’existait pas de différence significative entre les fréquences des 
allèles et des génotypes du polymorphisme +276G>T entre les patients atteints de DNID et les témoins. Aucune association 
entre les deux polymorphismes et les paramètres métaboliques n’a été notée.
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Introduction

T2DM is a major public health problem 
worldwide. Five GCC countries are 
among the world’s top 10 highest for 
diabetes prevalence: Kuwait, Oman, 
Saudi Arabia, United Arab Emirates 
and Bahrain, which is ranked third (1,2). 
The International Diabetes Federation 
estimated that the prevalence of diabe-
tes in the Bahraini population aged 20 
years was 20% in 2011 (3). Statistics 
from the World Health Organization 
predict that the number of patients with 
diabetes in Bahrain will triple by the year 
2025.

Recently, adipose tissue has become 
increasingly seen as a metabolically ac-
tive endocrine and paracrine organ. 
It secretes several mediators, known 
as adipokines, which participate in di-
verse metabolic processes (4). There 
is great interest in clarifying the role of 
adipokines as possible mediators be-
tween obesity, insulin sensitivity and 
diabetes. Adiponectin is a protein se-
creted mainly from adipocytes, which 
plays an important role in regulation 
of lipid and glucose metabolism (5). 
Several studies have demonstrated that 
serum adiponectin concentrations are 
decreased in individuals with obesity 
(2), insulin resistance, dyslipidaemia 
(6) and T2DM (7). Thus, adiponectin 
may have a causal role in the pathogen-
esis of T2DM and insulin resistance. 
The ADIPOQ gene has been identified 
and located on human chromosome 
3q27 (8). Saito et al. determined that 
ADIPOQ spans 16kb and contains 3 
exons and 2 introns (8). Genome-wide 
scans in humans have suggested that 
this chromosomal region is a suscepti-
bility locus for T2DM and metabolic 
syndrome (9).

Two SNPs at the ADIPOQ locus 
have been extensively studied: a silent T 
to G substitution in exon 2 (+45T>G, 
rs2241766) and a G to T substitution 
in intron 2 (+276G>T, rs1501299). 
However, association studies of these 
two SNPs, either independently or as 

a haplotype, with T2DM, adiponectin 
levels and insulin sensitivity have given 
conflicting results in different popula-
tions and sample types (10,11,12,13, 
14). It has been seen that the associa-
tion between these SNPs and T2DM 
differs among populations suggesting 
that a genetic factor might be involved. 
Further studies are needed to elucidate 
the effect of genetic background on the 
role of adiponectin.

In the present study, we estimated 
the frequency of SNPs (+45T>G and 
+276G>T) genotypes and investigated 
the association between these two 
SNPs with adiponectin concentration 
and metabolic syndrome parameters, in 
a representative sample from Bahrain. 
To the best of our knowledge, this is 
the first study to investigate the associa-
tion between variants of ADIPOQ and 
serum adiponectin level and its relation 
to T2DM and metabolic syndrome in a 
Bahraini population. 

Methods

Study participants
We enrolled using convenience 
sampling 140 unrelated patients with 
T2DM (age 47 years; 74 women and 
66 men) attending the Diabetic Clinic 
at the Bahrain Defence Force (BDF) 
Hospital for routine follow-up, and 66 
unrelated healthy control individuals 
without diabetes (age 46 years; 6 wom-
en and 60 men) during August 2009 to 
April 2011. The presence or absence of 
T2DM was established according to 
the American Diabetes Association cri-
teria (15), in which diabetes is defined 
as fasting blood glucose (FBG) ≥126 
mg/dL (7 mmol/L). Patients with 
T1DM and women with gestational 
diabetes were excluded. The controls 
were from the same geographic areas as 
the patients and were individuals who 
visited the blood bank of the BDF hos-
pital for blood donations. The following 
exclusion criteria were applied to the 
controls: fever (temperature ≥38 °C), 

hospitalization in the previous 2 weeks, 
known diabetes, arterial hypertension 
[systolic blood pressure (SBP) ≥130 
mmHg or diastolic blood pressure 
(DBP) ≥85 mmHg], dyslipidemia [to-
tal cholesterol (TC) ≥6.21 mmol/L 
(240 mg/dL), triglyceride 1.7 mmol/L 
(150 mg/dL), high-density lipoprotein-
cholesterol (HDL-C)  ≤1.03 mmol/L 
(40 mg/dL)], coronary heart disease, 
congestive heart failure, stroke, chronic 
renal disease, active hepatic disease. 
Individuals were also excluded if they 
were taking any medication known to 
affect metabolic profile.

The study protocol was approved by 
the ethics committees of the Royal Col-
lege of Surgeons in Ireland – Medical 
University of Bahrain (RCSI-Bahrain) 
and the BDF Hospital. Written or verbal 
informed consent was obtained from 
the study participants in accordance 
with the Helsinki Declaration.

Anthropometric and blood 
pressure measurements
The study participants were asked to 
complete a self-administered question-
naire on general health. Where patients 
were unable to complete the question-
naire by themselves, because of illit-
eracy, assistance was offered. Obesity 
was defined as body mass index (BMI) 
≥30 kg/m2. For all participants, SBP, 
DBP, body weight and height were 
measured, and BMI was calculated as 
weight divided by height squared. 

Blood collection
Venous blood samples (3 mL) were 
drawn from all participants after an 
overnight fast for at least 12 hours. 
The serum and red blood cells were 
separated immediately by centrifuga-
tion at 3,000 g for 10 minutes at room 
temperature and serum was stored at 
–80 °C until biochemical analysis. Sepa-
rate 3 mL venous blood samples were 
collected in EDTA-coated tubes and 
stored at –80 °C until DNA extraction 
for SNP analysis.
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Biochemical measurements
Blood samples were analysed for bio-
chemical variables. Haemoglobin A1c 
was assayed using the latex agglutina-
tion reaction on a Roche Cobas c111 
automatic analyser (Roche Diagnostics, 
Indianapolis, IN, USA). FBG, TC, tri-
glyceride, HDL-C and LDL-C were 
assayed using the Roche Cobas 6000 
automatic analyser. FBG was measured 
using the hexokinase/glucose-6-phos-
phate dehydrogenase method (16), 
and serum levels of triglyceride, TC and 
HDL-C and LDL-C were measured by 
enzymatic colorimetric test (17).

Total adiponectin levels were meas-
ured by quantitative sandwich enzyme 
immunoassay technique (Quantikine 
Human Adiponectin ELISA kit; R&D 
Systems, UK). Adiponectin and bio-
chemical measurements were not per-
formed in 29 samples (11 diabetic and 
18 controls) because the participants 
presented in a nonfasting state.

Genetic analysis
Genomic DNA was isolated from 
whole blood samples using the phenol–
chloroform DNA extraction method 
(18). Polymerase chain reaction (PCR) 
amplification was carried out using spe-
cific primers for human ADIPOQ, as 
previously reported by Mackevics et al. 
(19). For the SNP +45T>G, a 305-bp 
DNA fragment containing the poly-
morphic site was amplified by PCR in 
a DNA Engine Peltier Thermal Cycler 
(PTC-0200; Bio-Rad, Hercules, CA, 
USA) using forward primer 5′-TGT-
GTGTGTGGGGTCTGTCT-3′ and 
reverse primer 5′-TGTGATGAAA-
GAGGCCAGAA-3′. For the SNP 
+276G>T, A 110-bp DNA fragment 
was amplified by PCR using forward 
primer 5′-CTACACTGATATAAAC-
T A T A T G G A G - 3 ′  a n d  r e v e r s e 
primer 5′-CCCCAAATCACTTCAG-
GTTG-3′. PCR was carried using 100 
ng DNA in 50 μL containing 5 μL 10× 
Biotherm PCR buffer (Genecraft, Ger-
many) with a final concentration of 
1.5 mM magnesium chloride, 0.2 μM 

each primer, 200 μM dNTPs and 2.5 U 
Biotherm Taq Polymerase (Genecraft). 
Thirty-five cycles of amplification were 
performed and each cycle consisted of 
denaturation at 95 °C for 30 seconds, 
annealing at 55 °C for 30 seconds, and 
extension at 72°C for 30 seconds, with 
additional steps of initial denaturation 
at 95 °C for 5 minutes and final exten-
sion at 72 °C for 7 minutes (19).

The PCR product (10 L) of SNP 
+45T>G (305 bp) was digested with 10 
U Eco88I (AvaI) in the recommended 
10× Tang Buffer (ER0381; MBI Fer-
mentas, Thermo Fisher Scientific, USA) 
at 37 °C overnight. The PCR product 
(10 L) of SNP +276G>T (110 bp) 
was digested with 10 U HinfI in the 
recommended 10× Buffer R (ER0801; 
MBI Fermentas, Thermo Fisher Scien-
tific) at 37 °C overnight. The fragments 
were separated on 12% native po-
lyacrylamide gel. The DNA fragments 
were stained with ethidium bromide 
and visualized by UV illumination.

Statistical analysis
Statistical analysis was performed using 
SPSS for Windows version 12.0 (SPSS 
Inc., Chicago, IL, USA). Genotype 
and allele frequency distributions were 
compared using the χ2 test. Hardy–
Weinberg equilibrium (HWE) was 
calculated to the expected genotype dis-
tribution. Comparisons between means 
were performed using Student’s inde-
pendent t test (two-tailed) for normally 
distributed data or the Mann–Whitney 
U test for parameters presenting with 
non-normal distribution. Categorical 
variables were analysed by the chi-
squared test. Univariate general linear 
model analysis was carried out to inves-
tigate the effect of SNPs+45T>G and 
+276G>T on serum adiponectin con-
centrations and the various metabolic 
parameters. All analyses were adjusted 
for gender, age and BMI. P < 0.05 was 
considered significant. Analyses were 
performed for the whole sample, as well 
as for men and women separately, to 

verify the homogeneity of the genetic 
effect among men and women.

Results

Association between SNP 
+45T>G of ADIPOQ and T2DM
To assess whether SNPs +45T>G and 
+276G>T of ADIPOQ contribute to 
T2DM, we genotyped 140 T2DM 
patients and 66 control individuals by 
PCR-restriction fragment length poly-
morphism (RFLP). After polyacryla-
mide gel electrophoresis, genotypes 
were determined by examining the 
length of the restriction fragments for 
SNP +45T>G (Figure 1). For SNP 
+45T>G, fragments of 305 bp for the TT 
wild-type homozygote (absence of AvaI 
cutting site) and 105 and 200 bp for the 
GG mutant homozygote (presence of 
AvaI cutting site) were produced. The 
heterozygote TG included 3 fragments 
of 105, 200 and 305 bp.

Genotype frequencies were found 
to be in agreement with HWE, which 
is described by the binominal distri-
bution: p2+2pq+q2=1.0, thus fulfilling 
this requirement for the present study 
population. Testing for HWE was done 
using the χ2 test (χ2 = 5.36, P = 0.02 
in T2DM patients and χ2 = 0.07, P = 
0.50 in controls). In the T2DM group, 
100 (71.4%) patients were homozy-
gous for the wild-type allele (TT), 32 
(22.9%) were heterozygous (TG) and 
only 8 (5.7%) were homozygous for 
the mutation (GG) (Table 1). In the 
non-diabetic control group, 56 (84.8%) 
individuals were homozygous for the 
wild-type allele (TT), 10 (15.2%) were 
heterozygous (TG) and none was ho-
mozygous for the mutation (GG). The 
frequencies of TG and GG genotypes 
were significantly higher in the T2DM 
group than the control group. In con-
trast, the frequency of the TT genotype 
was significantly higher in the control 
group. Individuals with the GG geno-
type were at increased risk for T2DM 
compared with those having the TT 
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genotype (relative risk = 2.3, confidence 
interval = 95%, P = 0.0137).

The T allele frequency was sig-
nificantly higher in the control group 
(92.4%) than the T2DM group (83%) 
(P = 0.009) (Table 1). In contrast, the G 
allele frequency was significantly higher 
in the T2DM group (17%) than the 
control group (7.6%) (P = 0.009).

Association between SNP 
+276G>T of ADIPOQ and 
T2DM

After polyacrylamide gel electropho-
resis, genotypes were determined by 
analysing the length of the restric-
tion fragments for SNP +276G>T 
(Figure 2). For SNP +276G>T, frag-
ments of 110 bp for the GG wild-type 

homozygote (absence of HinfI cutting 
site) and 26 and 84 bp for the TT mutant 
homozygote (presence of HinfI cutting 
site) were produced. The heterozygote 
GT included 3 fragments of 26, 84 and 
110 bp.

Genotype frequencies were found 
to be in agreement with the HWE. Test-
ing for HWE was done using the χ2 test 
(χ2 = 12.7, P = 0.0003 in T2DM patients 
and χ2 = 8.1, P = 0.004 in controls). In 
the T2DM group, 130 (92.9%) patients 
were homozygous for the wild-type al-
lele (GG), 8 (5.7%) were heterozygous 
(TG) and only 2 (1.4%) were homozy-
gous for the mutation (TT) (Table 2). 
In the nondiabetic control group, 58 
(87.9%) individuals were homozygous 
for the wild-type allele (GG), 6 (9.1%) 
were heterozygous (TG) and only 2 
(3%) were homozygous for the muta-
tion (TT). There were no significant 
differences in genotype distribution be-
tween the T2DM and control groups.

The G allele frequency was 95.7% 
in the T2DM group and 92.4% in the 
control group (Table 2). The T allele 
frequency was 4.3% in the T2DM group 
and 7.6% in the control group. Neither 
of these differences was significant.

Relationship between SNPs 
+45T>G and +276G>T and 
serum adiponectin levels
Table 3 shows the mean serum adi-
ponectin concentrations according to 
SNP +45T>G and +276G>T geno-
types in the T2DM and control groups. 
The mean values were divided via a 
general linear model adjusting for age, 
gender and BMI. Twenty-nine samples 
(11 T2DM and 18 controls) without 
measurement of adiponectin were 
excluded from the analysis. Serum adi-
ponectin levels were significantly lower 
in the T2DM than in the control group 
(P < 0.05). In the T2DM group, the 
mean serum adiponectin levels differed 
significantly among the three genotype 
subgroups of SNP +45T>G. There was 
a clear multiplicative trend of decreasing 
adiponectin levels per copy of the rare 

Figure 1 A 12% polyacrylamide gel electrophoresis pattern of polymerase chain 
reaction-restriction fragment length polymorphism product for single nucleotide 
polymorphism +45T>G of adiponectin gene. Lane A (M5) represents marker 5 
[pBR322 DNA/BsuRI (HaeIII) Marker, SM0271; Fermentas]; Lane B (-ve) shows 
negative control product with no DNA template; Lane C (sample 1) represents 
undigested sample (305 bp); Lane D (sample 2) shows wild-type TT (305 bp); Lane 
E (sample 3) shows heterozygous TG (restriction fragments 305, 200 and 105 bp) 
digested with 10 U Eco88I (AvaI) in the recommended 10× Tango Buffer (ER 0381; 
MBI Fermentas); Lane F (sample 4) shows homozygous mutant GG (restriction 
fragments 200 and 105 bp) digested with 10 U Eco88I (AvaI) in the recommended 
10× Tango Buffer.

Table 1 Differences in genotype and allele frequencies of adiponectin gene SNP 
+45T>G between T2DM patients and controls

T2DM Control P a

No. % No. %
Genotype frequency T/T 100 71.4 56 84.8

0.046T/G 32 22.9 10 15.2

G/G 8 5.7 0 0
Allele frequency T 232 83 122 92.4

0.009
G 48 17 10 7.6

a 2 test. Significant at P < 0.05. 
SNP = single nucleotide polymorphism; T2DM = type 2 diabetes mellitus.
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G allele. The G allele was associated 
with lower serum adiponectin levels 
compared with the T allele carriers (6.5 
± 4.1 µg/mL for T/T genotype, 3.7 ± 
3.4 µg/mL for the T/G genotype and 
2.1 ± 2.2 µg/mL for the G/G genotype, 
P < 0.001). In the control group, none 
of the individuals was homozygous for 
the mutant allele G/G; therefore, the 
comparison was made between the 
T/G and T/T genotypes only. Plasma 
levels of adiponectin in individuals with 
the T/G genotype were significantly 
lower than those of individuals with the 
T/T genotype.

For SNP +276G>T, there was no 
significant difference in the mean serum 
adiponectin levels between the three 
genotype subgroups of SNP +276G>T 
(Table 3).

Effects of serum adiponectin 
levels and SNPs+45T>G and 
+276G>T on features of 
metabolic syndrome
To assess whether serum adiponec-
tin levels and SNPs+45T>G and 
+276G>T had any effect on metabolic 
syndrome, we compared anthropo-
metric and metabolic characteristics 
among genotype subgroups. A series 
of metabolic and clinical parameters 
(age, BMI, SBP and DBP, HbA1c, TC, 
HDL-C, LDL-C, triglyceride, FBG and 
insulin resistance estimated by triglyc-
eride/HDL-C index) were analysed 
with respect to their association with 
serum adiponectin levels and SNP 
+45T>G and +276G>T genotypes 
in T2DM patients. As a result of in-
complete clinical data for the control 
sample, the correlation was only evalu-
ated for T2DM patients. Considering 
all T2DM patients, serum adiponectin 
level showed significant inverse correla-
tions with HbA1c and triglycerides (P = 
0.039 and P = 0.020 respectively), and a 
positive correlation with HDL-C (P = 
0.036). No association was found with 
the remaining metabolic parameters 
(P > 0.05). No significant difference in 
the metabolic parameters among G/G, 

T/G and T/T carriers of SNPs+45T>G 
and +276G>T was observed in both 
genders (P > 0.5).

Discussion

In the present study, we observed that 
adiponectin SNP +45T>G was associ-
ated with risk of T2DM and adiponec-
tin levels in a Bahraini population, but 
no significant association was seen with 
SNP +276G>T. We also observed that 
the G allele of SNP +45T>G occurred 
more frequently than the T allele in 
Bahraini T2DM patients compared to 
controls. Moreover, the G allele were as-
sociated with lower serum adiponectin 
levels and increased risk for T2DM. 
However, the data did not show an as-
sociation of either of these two SNPs 
with features of metabolic resistance.

Several susceptibility loci for T2DM 
have been identified by genome-wide 
linkage scans (20). Two common 
SNPs in ADIPOQ, 45+ T>G in exon 
2, and +276G>T in intron 2, have 
been widely studied in several popula-
tions including Europeans, Asians and 
Americans (21,22). Although there 
is a lack of consistency among stud-
ies, the results indicate that variation 
in ADIPOQ is associated with insulin 
resistance and T2DM (23,24). Ramya 
et al. found that SNP +276G>T of ADI-
POQ was strongly associated with in-
creased risk of development of T2DM, 
obesity and hypoadiponectinaemia in 
1100 unrelated Indian patients with 
T2DM (23). Also, in a Spanish popula-
tion, Gonzalez-Sanchez et al. found that 
both SNPs +45T>G and +276G>T 
were associated with decreased serum 
adiponectin levels and risk of impaired 

Figure 2 A 12% polyacrylamide gel electrophoresis pattern of polymerase chain 
reaction-restriction fragment length polymorphism product for single nucleotide 
polymorphism +276G>T of adiponectin gene. Lane A (M5) represents marker 5 
(pBR322 DNA/BsuRI (HaeIII) Marker, SM0271; Fermentas); Lane B (-ve) shows 
negative control product with no DNA template; Lane C (sample 1) represents 
undigested sample (110 bp); Lane D (sample 2) shows wild-type GG (110 bp); 
Lane E (sample 3) shows heterozygous GT (restriction fragments 100, 84 and 26 
bp) digested with 10 U HinfI in the recommended 10× Buffer R (ER 0801; MBI 
Fermentas); Lane F (sample 4) shows homozygous mutant TT (restriction fragments 
84 and 26 bp) digested with 10 U HinfI in the recommended 10× Buffer R. To 
obtain clear separation between the larger bands of marker 5 and the digested 
samples, the 26 bp runs off the gel and it was not visualized.
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glucose tolerance in 747 unrelated 
Spanish individuals (12).

However, similar associations were 
not revealed in a Korean (13) or Chi-
nese (25) population. In the Korean 
study, plasma levels of adiponectin did 
not differ significantly according to 
SNPs+45T>G and +276G>T in either 
control individuals or T2DM patients. 
The genotype distribution of these 
SNPs had no association with the risk 
of T2DM or metabolic syndrome. In 
the Chinese study however, only vari-
ation at SNP +45T>G was associated 
with T2DM.

Our results are in agreement with 
the study of Zacharova et al. who found 
that the G allele of SNP +45T>G was 
associated with lower serum adiponec-
tin levels and increased risk for T2DM 
in the STOP-NIDDM trial (which 
was conducted in Canada, Germany, 
Austria, Norway, Denmark, Sweden, 
Finland, Israel and Spain) (11). Simi-
lar results were observed by Moham-
madzadeh and Zarghami in an Iranian 
population (26).

Cross-sectional studies have yielded 
inconsistent findings concerning the as-
sociation of SNP +45T>G with T2DM. 
These conflicting findings could be due 
to true differences in allelic association 

Table 2 Differences in genotype and allele frequencies of adiponectin gene SNP 
+276G>T between T2DM patients and controls

T2DM Control P a

n % n %
Genotype frequency G/G 130 92.9 58 87.9

0.480T/G 8 5.7 6 9.1

T/T 2 1.4 2 3.0
Allele frequency G 268 95.7 122 92.4

0.166
T 12 4.3 10 7.6

 
aP value adjusted for age, body mass index and gender. Calculated from univariate general linear model. 
Significant at P < 0.05. 
SD = standard deviation; SNP = single nucleotide polymorphism; T2DM = type 2 diabetes mellitus.

Table 3 Serum adiponectin levels in patients with T2DM and controls with 
different genotypes for SNPs +45T>G and +276G>T

Adiponectin Conc (µg/mL) P a

No. Mean (SD)

SNP +45T>G T2DM T/T 92 6.5 ± 4.1 0.0005

T/G 30 3.7 ±3.4

G/G 7 2.1 ± 2.2

Controls T/T 42 7.8 ± 4.3 0.048

T/G 6 3.8 ± 1.1

G/G 0

SNP +276G>T T2DM G/G 119 5.3 ± 3.9 0.101

T/G 8 9.1 ± 5.8

T/T 2 5.8 ± 1.7

Controls G/G 41 7.15 ± 4.9 0.239

T/G 5 7.1 ± 3.6

T/T 2 10.1 ± 0.23
aP value adjusted for age, body mass index and gender. Calculated from univariate general linear model. 
Significant at P < 0.05. 
SD = standard deviation; SNP = single nucleotide polymorphism; T2DM = type 2 diabetes mellitus.

with the disease phenotype in various 
ethnic populations, which may be the 
result of different environmental and 
genetic influences in those populations 
(27). Our data suggest that this SNP 
may play a direct role in altering ADI-
POQ expression in Bahraini popula-
tion. 

Our observations that the G allele of 
SNP +45T>G is associated with T2DM 
and with serum adiponectin levels 
might be explained by several mecha-
nisms that have yet to be demonstrated 
conclusively. T2DM is characterized 
by lower levels of serum adiponectin 
compared to those in individuals with-
out diabetes. Therefore, the role of the 
G/G genotype of SNP +45T>G in 
increasing the risk of T2DM in some 
populations is consistent with its role 
in decreasing serum adiponectin levels. 
This could also be due to the effect of 
adiponectin on both glucose and lipid 
metabolism (5). Therefore, deficiencies 
in adiponectin could presumably trigger 
development of T2DM.

The mechanism by which these AD-
IPOQ variants affect adiponectin levels 
and diabetes in different populations re-
mains unclear. Although SNP +45T>G 
does not cause an amino acid change 
(GGT to GGG, Gly15Gly), Yang et 
al. suggested that the silent +45T>G 
mutation alters RNA splicing or stabil-
ity, resulting in allele-specific differential 
expression of adiponectin (27).

It is also reported that SNP +45T>G 
is in strong linkage disequilibrium with 
other SNPs of ADIPOQ or other nearby 
genes that may affect adiponectin ex-
pression, secretion, structure or action, 
such as SNPs –11377 and –11391 in 
the 5′ promoter region (28).

Although we observed an asso-
ciation between variations in ADIPOQ 
and adiponectin levels, we did not detect 
an association between either SNP and 
the anthropometric and metabolic pa-
rameters related to insulin resistance. 
It is reasonable to infer that the genetic 
effects of SNP +45T>G on T2DM are 
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Benchmarking the health of health sciences students 
at Kuwait University: towards a culture of health
N. Al-Sayegh,1 N. Al-Shuwai,1 S. Ramadan,1 T. Al-Qurba,2 S.M. Al-Obaidi,1 and E. Dean 1,3

ABSTRACT Health professional entry-to-practice programmes are intense, competitive and prolonged. The 
aims of this study were to benchmark the health of health sciences students at Kuwait University, thereby 
informing student health services, and to establish a base for individual student’s health assessments throughout 
the programmes. We used a convenience sample of 176 students. Assessment included a health/wellness 
questionnaire (smoking, nutrition, physical activity, sleep and stress) and objective measures (resting heart rate, 
blood pressure, waist-to-hip ratio and random blood glucose). Students had suboptimal activity, diet, stress and 
sleep. Health was suboptimal based on significant proportions of students in unhealthy categories for resting heart 
rate, blood pressure and body composition. Health status of health sciences students at Kuwait University is not 
consistent with healthy health professionals in training, who should serve as role models for the public. A culture 
of health on campus is recommended to maximize the health of students and their capacity as health role models.  

مقارنة صحة طلبة العلوم الصحية يف جامعة الكويت: نحو ثقافة صحية
نوال الصايغ، نادية الشويع، سهام رمضان،هتاين القربه، سعود العبيدي، اليزابيت دين

لة. وكان اهلدف من هذه الدراسة مقارنة صحة الطالب يف الكليات  اخلالصة: إن برامج دخول املهنين الصحين إىل املامرسة مكثفة وتنافسية ومطوَّ
التابعة ملركز العلوم الصحية يف جامعة الكويت، ومن ثم إطالع اخلدمات الصحية للطالب، وإنشاء خط األساس لتقييم صحة الطالب، وذلك بتقييم 
عينة مقطعية )ع = 176( باستخدام استبيان عن الصحة/العافية )التدخن والتغذية والنشاط البدين والنوم واإلجهاد( ومقاييس موضوعية )رسعة 
القلب أثناء الراحة وضغط الدم ونسبة اخلرص إىل الورك وجلوكوز الدم العشوائي(. فأظهرت النتائج أن النشاط والنظم الغذائية واإلجهاد والنوم 
لدى الطالب دون املستوى األمثل. وكانت الصحة دون املستوى األمثل، باالستناد إىل كون نسب كبرية من الطالب ضمن الفئات غري الصحية من 
حيث تركيب اجلسم ورسعة القلب وضغط الدم. إن الوضع الصحي لطالب العلوم الصحية يف جامعة الكويت ال يتامشى مع ما هو متوقع لدى 
مهنين صحين يف مرحلة التدريب، ينبغي أن يكونوا قدوة مثالية للجمهور. يوىص بنرش »الثقافة الصحية« يف احلرم اجلامعي لتحقيق أقىص قدر من 

صحة الطالب وقدراهتم، حتى يكونوا مثااًل حيتذى به يف جمال املعيشة الصحية.

Mesurer la santé des étudiants en sciences médicales à l’Université du Koweït : vers une culture de la santé

Les programmes de formation des professionnels de la santé sont intenses, compétitifs et longs. La présente 
étude visait à mesurer la santé des étudiants dans les facultés du Centre de Sciences médicales de l’Université 
du Koweït, permettant ainsi d’orienter les services de santé étudiante et d’établir des données de référence pour 
l’évaluation de la santé des étudiants dans l'ensemble des programmes. Nous avons recouru à un échantillon 
de commodité de 176 étudiants. L'évaluation incluait un questionnaire sur la santé/le bien-être (tabagisme, 
nutrition, activité physique, sommeil et stress) et des mesures objectives (rythme cardiaque au repos, tension 
artérielle, rapport taille-hanche, et glycémie aléatoire). Les résultats ont montré que les étudiants avaient des 
niveaux d’activité, des régimes alimentaires, un niveau de stress et un sommeil suboptimaux. L’état de santé 
n’était pas optimal pour une proportion importante des étudiants ayant des mauvais résultats pour la composition 
corporelle, la fréquence cardiaque et la pression artérielle. L’état de santé des étudiants en sciences médicales 
de l’Université du Koweït ne correspond pas à ce que l’on attend de professionnels de la santé en formation, qui 
devraient servir de modèle pour le grand public. Une « culture de la santé » sur le campus est recommandée pour 
améliorer la santé des étudiants et leur capacité à servir de modèle pour les modes de vie sain.
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Introduction

The World Health Organization 
(WHO) has published several reports 
regarding the global pandemic of 
lifestyle-related non-communicable dis-
eases (NCDs) (1,2), which are priorities 
for the State of Kuwait (3,4). The role of 
health professionals in future decades 
will focus largely on preventing, revers-
ing and managing these diseases and 
their risk factors in adults and children. 
Generally, university students do not 
have lifestyles consistent with healthy 
living (5,6), thus, health professionals 
in training are not being credible health 
advocates, given academic pressures, 
stress, scarce resources and limited 
time to devote to healthy pursuits. One 
recent study of 787 Kuwaiti university 
students reported overweight and in-
activity as health priorities, consistent 
with findings across universities in the 
Middle East (7,8).

The Health Sciences Campus at 
Kuwait University consists of four facul-
ties (Allied Health Sciences, Dentistry, 
Medicine and Pharmacy) and one pre-
paratory program (Health Sciences) for 
students entering Dentistry, Medicine 
or Pharmacy. These academic units are 
committed to educating health profes-
sionals who are competitive globally 
(9,10) and serve as leaders in entry-to-
practice education in the Middle East.

Systematic development of a cul-
ture of health on the Health Sciences 
Campus of Kuwait University is timely 
for several reasons. First, this initiative is 
consistent with a recent seminal report 
on lifestyle-related NCDs in Kuwait 
(11). Second, students emerging from 
these health professional programmes 
need to support the overall health of 
their patients and their communities; 
one way is to serve as credible role mod-
els for health promotion (12,13). This 
is especially true in the current health 
climate where NCDs that are largely 
lifestyle related are the leading causes 
of premature death and disability in the 

Middle East including Kuwait (4,14–
16).

An underexploited but powerful 
means of addressing Kuwait’s lead-
ing healthcare priorities is through 
health professionals serving as health 
role models for their patients (12,13). 
Health professionals who adopt healthy 
lifestyles tend to promote healthy liv-
ing practices and are viewed as being 
more credible health professionals by 
their patients (17). Consistent with its 
goals for being a regional leader, Kuwait 
University could serve as a role model 
for promoting health on its campuses 
and to other universities throughout the 
Middle East.

Establishing a culture of health 
within the Health Sciences Campus 
at Kuwait University is timely and has 
been endorsed by the University. Data 
are needed to inform the building of 
such a culture. Therefore, the aims of our 
study were twofold: (1) to benchmark 
students’ health across academic units, 
thereby informing student health ser-
vices; and (2) to establish a base for stu-
dents’ serial health assessments across 
successive years of their programmes. 
This work provides the foundation for 
an ongoing longitudinal database at 
Kuwait University.

Methods

Research design
We used a cross-sectional design. The 
study was ethically approved by the 
Institutional Review Board. Participants 
provided informed consent and were 
assured of information confidentiality. 
Only the primary investigator had ac-
cess to the participants’ names and code 
numbers.

Study sample
We used a convenience sample of stu-
dents enrolled in the health sciences 
at Kuwait University. They were in-
vited to participate in the study through 

word-of-mouth and recruitment notic-
es. There were 104 women and 72 men 
[mean (standard deviation; SD) age of 
21 (2.4) years], which was consistent 
with the 3: 2 sex ratio of students in the 
health sciences. The sample comprised  
~10% of the eligible students, given that 
a high proportion were off campus for 
clinical fieldwork. Of 12 self-reported 
comorbidities, anaemia (16.8%) and 
obesity (11.2%) were the most com-
mon. The data were collected in term 
1 of the 2014–2015 academic year in 
preparation for the longitudinal cam-
pus initiative and study of participants’ 
health status throughout their academic 
programmes.

Procedures
Two weeks before data collection, the 
campus health initiative and initial study 
were publicized across campus, includ-
ing to faculty deans. Students were of-
fered personalized health promotion 
plans in exchange for volunteering. Data 
collection comprised a health question-
naire and objective measures and was 
conducted in a central campus location 
with separate areas for assessment of 
men and women. Seven researchers 
were trained in the testing procedures 
to minimize intra- and inter-tester vari-
ability. Participants self-completed the 
health questionnaire within 25 minutes. 
The objective testing required 10 min-
utes.

Health-related questionnaire 
and objective measures
The health questionnaire included 
several components in a closed-end 
question format (61 questions): (1) 
personal demographic information; 
(2) a checklist of common health 
conditions; (3) self-reported health 
behaviour profiles related to smoking, 
nutrition, physical activity, stress and 
sleep (composite of existing question-
naires from 18–20); and (4) rating of 
quality of life over the past month [visual 
analogue scale (VAS) ranging from 0 to 
10 or extremely low to extremely high], 

Book 22-08.indb   620 10/26/2016   2:43:34 PM



 املجلد الثاين و العرشوناملجلة الصحية لرشق املتوسط
العدد الثامن

621

and a self-efficacy rating of confidence 
to effect change in health behaviour 
(5-point Likert scale ranging from 1 or 
not at all confident to 5 or extremely 
confident). The reliability of these 
composite scales was established based 
on test–retest analysis described below 
(18).

Questionnaire reliability was estab-
lished using test–retest methodology. 
Twenty-five individuals comparable to 
the study cohort completed the ques-
tionnaire on two successive occasions. 
Cronbach’s α was calculated to estimate 
the internal consistency of each sub-
scale and strong internal consistency 
was observed (0 .76). Cohen’s κ was cal-
culated for each question to determine 
agreement between the 1st and 2nd 
test for reliability. Moderate to strong 
agreement was identified (0.53–0.78).

Objective health status was assessed 
with established measures. Blood pres-
sure was measured with a digital sphyg-
momanometer (Gima, Milan, Italy) 
and heart rate was measured with a fin-
ger pulse oximeter (AG Industries, St. 
Louis, MO, USA). After a 20-min rest, 
we measured blood pressure 3 times 
and recorded the average. Correspond-
ing heart rates were recorded and aver-
aged. For body mass and composition 
measures, participants emptied their 
pockets and removed outer clothing, 
belts, jewellery, glasses and shoes. A 
standard calibrated conventional scale 
was used for weight and height meas-
urements and body mass index (BMI) 
(kg/m2) was calculated. Standard pro-
cedures were used to measure waist and 
hip girth, and waist-to-hip and waist-to-
height ratios were calculated. We used a 
flexible nonstretch tape to measure the 
waist at the smallest girth and the hips 
at the largest girth, after tidal expiration. 
Random blood sugar level was recorded 
based on an established finger prick pro-
cedure (Accu-Check Performa; Roche, 
Basel, Switzerland).

Statistical analysis
We used SPSS version 21 (IBM, 
Chicago, IL, USA) for all analyses. 
Data were analysed using descriptive 
statistics [mean (SD) and confidence 
intervals (CIs)]. With respect to nutri-
tion, food servings and serving sizes, we 
used Canadian guidelines, which are 
similar to the health-protective Medi-
terranean diet recommended for Mid-
dle Easterners (18,19). Fisher’s exact 
tests were used to compare the findings 
across academic units. With respect 
to the objective measures, frequencies 
were calculated for participant data that 
were within and outside established 
healthy limits for the variables of interest 
(Appendix). The χ2 and Fisher’s exact 
tests were conducted with respect to 
the proportions of participants whose 
values fell within and outside healthy 
ranges of health behaviours, attributes 
and objective measures. Alpha was set 
at 0.05.

Results

Lifestyle behaviour
Lifestyle variables are shown in Table 1. 
Among the men, 80.6% did not smoke 
compared with 98.1% of the women. 
The highest numbers of smokers were 
in the Faculties of Allied Health Sci-
ences (n = 8; 17.4%) and Medicine (n 
= 8; 18.6%).  Students in the Faculties 
of Allied Health and Medicine were the 
highest in reporting no physical activ-
ity, with 11 (23.9%) and 10 (23.3%), 
respectively. Overall, 43 (57.3%) male 
participants met physical activity guide-
lines, whereas only 45 (43.3%) female 
participants did. Fifteen (20.3%) male 
participants reported manageable stress 
compared with 9 (8.8%) female partici-
pants. Greatest stress was reported by 
participants in the Faculty of Dentistry 
(n = 13; 72.2%). Less than half of male 
participants (n = 22; 44.9%) slept for ≥ 
8 h nightly, whereas over half of female 
participants (n = 27; 55.1%) did so. 
Those reporting the least sleep (< 6 h) 

were students in the Health Sciences 
programme (n = 12; 27.9%).

Nutritional practices are shown in 
Table 2. Only 9 (5.1%) participants 
met the recommended daily servings 
of fruit and 4 (2.3%) reported meet-
ing these for vegetables. More female 
participants (n = 58; 55.7%) met the 
limited requirements of red meat con-
sumption compared with male partici-
pants (n = 16; 22.2%), and likewise for 
egg consumption (93; 60.8% vs 60; 
39.2%, respectively). Male participants 
(n = 27; 57.4%) fared better than female 
participants (n = 20; 42.6%) in terms 
of recommended weekly fish con-
sumption. Only 13 (7.4%) participants 
avoided fast food entirely (food associ-
ated with poor nutritional quality, and 
with high fat, sugar and salt content). 
Female participants (n = 72; 70.6%) 
ate breakfast more regularly than male 
participants (n = 42; 58.3%).

Quality of life and health 
behaviour change self-efficacy
Overall, participants rated their quality 
of life on average as 6.99 (1.79) (range 
3–10) on a VAS. They reported having 
multiple unhealthy lifestyle behaviours/
attributes (Tables 1 and 2). When they 
rated themselves as having unhealthy 
lifestyle behaviours/attributes, partici-
pants rated their confidence to change a 
given behaviour mostly as moderate or 
3 on the 5-point Likert scale (Table 3). 
Of the 5 lifestyle behaviours/attributes, 
managing stress and improving sleep 
were those that participants reported 
most often as having no confidence 
at all to change. With respect to stress 
management, female participants 
appeared more confident than male 
participants to institute strategies to 
manage stress.

Objective measures
Objective measures are shown in Table 
4. Overall, 58 (56.3%) female partici-
pants had BMI within the healthy range, 
compared with 27 (36%) male partici-
pants. BMI in male participants tended 
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to exceed 25 kg/m2 more than in female 
participants across the academic units, 
with 27.7 (5.3) in Medicine and 27.8 
(7.6) in Pharmacy being the highest. 
Seventy (39.3%) male and 102 (99%) 
female participants were within healthy 
sex-specific ranges for waist-to-hip ra-
tios. With respect to waist-to-height 
ratios, only 47 (62.7%) male and 86 
(83.5%) female participants were 
within the healthy range. Resting heart 
rates were within the healthy range 
for only 33 (44%) male and 36 (35%) 
female participants. Healthy resting 
systolic blood pressure was recorded 
for 13 (17.6%) male and 71(69.6%) 
female participants. Healthy resting di-
astolic blood pressure was recorded in 
54 (73%) male and 88 (86.3%) female 
participants. 

Discussion

This study collected data for students 
participating in the longitudinal health 
initiative at Kuwait University. Partici-
pation in this ongoing health initiative 
is voluntary. We hope that the health 
sciences community will volunteer to 
participate or be positively influenced 
by studying in a social and physical 
environment that supports a culture 
of health, which needs to be promoted 
among health professionals in training.

The prevalence of smoking was 
34.4% (95% CI=32.2–36.6) among 
men, which is consistent with the gen-
eral male population in Kuwait, and 
1.9% (95% CI=1.3–2.5) among women 
(20). No amount of smoking is advis-
able for good health and it is a leading 
contributor to morbidity and prema-
ture death (21). In progressive societies, 

clean-air, smoke-free campuses are the 
goal.

Kuwait is within the Eastern Medi-
terranean Region of the WHO and 
consequently, plant-based Mediterra-
nean-type diets have been advocated 
(19). Such diets have been consistently 
shown to have multiple health benefits 
and are superior to the standard western 
diet. They are high in recommended 
servings of fruit, vegetables, multi-grains 
and fish. They are low in added sugar 
and salt, and favour unsaturated veg-
etable oil over saturated animal fats. 
Our student cohort fell short of the rec-
ommended daily servings of fruit and 
vegetables, which is consistent with the 
general Kuwaiti adult population (22). 
Despite being emerging health profes-
sionals, participants do not appear to 
make healthier food choices than the 
general public. Red meat consumption 

Table 1 Participants within established healthy ranges according to sex for lifestyle variables across academic units in Health 
Sciences Campus at Kuwait University

All Allied Health 
Sciences

Dentistry Health 
Sciences

Medicine Pharmacy

Male, n (%) 72 (40.4) 22 (47.8) 3 (16.7) 19 (42.2) 22 (51.2) 9 (33.3)

Female, n (%) 104 (59.6) 24 (52.2) 15 (66.7) 26 (57.8) 21 (48.8) 18 (66.7)

Health questionnaire variables

Smoking (No)

Male 58 (80.6) 15 (71.4) 3 (100) 16 (84.2) 15 (75.0) 9 (100)

Female 102 (98.1) 23 (95.8) 15 (100) 26 (100) 20 (95.2) 18 (100)

P value <0.001a 0.039b – 0.068b 0.093b

Moderately physically active
(≥2.5 h/wk)

Male 43 (57.3) 12 (54.5) 2 (66.7) 14 (73.7) 11 (50.0) 4 (44.4)

Female 45 (43.3) 7 (29.2) 6 (40.0) 11 (42.3) 12 (57.1) 9 (50.0)

P value 0.063a 0.081a 0.559b 0.036a 0.639a 0.999b

Stress (Low)

Male 15 (20.3) 7 (31.8) 0 (0) 2 (10.5) 5 (22.7) 1 (12.5)

Female 9 (8.8) 3 (12.5) 1 (6.7) 1 (4.0) 2 (10.0) 2 (11.1)

P value 0.029a 0.159b 0999b 0.570b 0.414b 0.999b

Sleep (≥ 8 h)

Male 22 (44.9) 9 (47.4) 1 (33.3) 5 (26.3) 6 (31.6) 1 (12.5)

Female 27 (55.1) 6 (26.1) 3 (23.1) (8.3) 7 (35) 9 (50)

P value 0.505a 0.152a 0.999b 0.221b 0.099b 0.281b

Results presented as frequencies and percentages. Numbers may not add up to the totals because of missing values. 
aP values based on χ2 test. 
bP values based on Fisher’s exact test.
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Table 2 Participants within established healthy ranges according to sex for nutrition variables across academic units in Health 
Sciences Campus at Kuwait University

All Allied Health 
Sciences

Dentistry Health 
Sciences

Medicine Pharmacy

Male, n (%) 72 (40.4) 22 (47.8) 3 (16.7) 19 (42.2) 22 (51.2) 9 (33.3)

Female, n (%) 104 (59.6) 24 (52.2) 15 (66.7) 26 (57.8) 21 (48.8) 18 (66.7)

Health questionnaire variables

Daily servings of fresh fruit (≥ 5)

Male 4 (5.5) 0 (0.0) 1 (33.3) 1 (5.6) 1 (4.5) 1 (11.1)

Female 5 (4.9) 2 (8.3) 0 (0.0) 2 (7.7) 0 (0.0) 1 (5.6)

P value 0.999b 0.491 0.188b 0.999b 0.999b 0.999b

Daily servings of vegetables (≥ 5)

Male 1 (1.4) 0 (0.0) 1 (33.3) 0 (0.0) 0 (0.0) 0 (0.0)

Female 3 (3.0) 1 (4.5) 0 (0.0) 1 (4.0) 0 (0.0) 1 (5.6)

P value 0.643b 0.999b 0.188b 0.999b – 0.999b

Daily servings of red meat (0 or 1)

Male 16 (22.2) 6 (27.3) 0 (0.0) 1 (5.3) 5 (22.7) 4 (44.4)

Female 58 (55.7) 10 (43.5) 3 (20) 4 (15.4) 8 (38.1) 6 (33.3)

P value 0.038a 0.256a 0.999b 0.378b 0.273a 0.683b

Weekly servings of fish (≥ 2)

Male 27 (57.4) 5 (50) 2 (40) 11 (78.6) 8 (57.1) 1 (25)

Female 20 (42.6) 5 (50) 3 (60) 3 (21.4) 6 (42.9) 3 (75)

P value 0.011a 0.999b 0.172b 0.001a 0.513a 0.999b

Weekly servings of eggs (<4)

Male 60 (39.2) 18 (48.6) 1 (6.7) 13 (34.2) 19 (51.4) 9 (34.6)

Female 93 (60.8) 19 (51.4) 14 (93.3) 25 (65.8) 18 (48.6) 17 (65.4)

P value 0.050a 0.999b 0.056b 0.031b 0.999b 0.999b

Fast food consumption (none)

Male 4 (5.4) 1 (4.8) 0 (0) 0 (0) 2 (9.1) 1 (11.1)

Female 9 (8.7) 2 (8.3) 0 (0) 1 (3.8) 5 (23.8) 1 (5.6)

P value 0.412a 0.999b – 0.999b 0.240b 0.999b

Weekly sweet consumption 
(≤ 3 times)

Male 11 (64.7) 7 (87.5) 1 (100) 2 (50) 1 (25) –

Female 6 (35.6) 1 (35.6) 0 (0) 2 (50) 3 (75) –

P value 0.046a 0.200b 0.176b 0.999b 0.606b –

Soft drink consumption (none)

Male 17 (22.7) 3 (13.6) 1 (33.3) 6 (31.6) 6 (27.3) 1 (11.1)

Female 42 (40.4) 8 (33.3) 8 (53.3) 10 (38.5) 13 (61.9) 3 (16.7)

P value 0.013a 0.118a 0.999b 0.634a 0.022a 0.999b

Daily added salt (“pinch”)

Male 33 (44.6) 13 (59.1) 1 (33.3) 9 (50.0) 9 (40.9) 1 (11.1)

Female 40 (39.6) 9 (40.9) 6 (40) 4 (16.0) 12 (57.1) 9 (50.0)

P value 0.508a 0.228a 0.998a 0.017a 0.287b 0.091b

Daily breakfast (yes)

Male 42 (58.3) 12 (60.0) 1 (33.3) 12 (66.7) 12 (54.5) 5 (55.6)

Female 72 (70.6) 12 (52.2) 14 (93.3) 21 (80.8) 14 (70.0) 11 (61.1)

P value 0.094a 0.760a 0.056b 0.314b 0.303a 0.999b

Results presented as frequencies and percentages. Numbers may not add up to the totals because of missing values. 
aP values based on χ2 test. 
bP values based on Fisher’s exact test.
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was higher than that recommended 
and fish consumption was lower; both 
of which are health risk factors. When 
Mediterranean-type diets are studied, 
people who consume fish twice a week 
have a 47% reduced risk of cardiac mor-
tality compared with those who eat fish 
less than once a month (23). In addi-
tion, cereal fibre (two whole-grain slices 
of bread daily) is associated with a 14% 
reduced risk of myocardial infarction or 
stroke. Cereal fibre consumption even 
later in life is associated with reduced in-
cidence of cardiovascular disease (24).

Fast food, soft drinks, sweets and 
added sugar and salt are not consistent 
with healthy nutrition, and should only 
be consumed sparingly. Like univer-
sity students in other countries, Kuwaiti 
students likely eat sporadically given 
time constraints and the potential for 
emotional eating to offset stress (25). 

The tendency for Kuwaiti students to 
be overweight/obese probably reflects 
poor nutritional choices and inactivity 
(6).

Eighty-eight (49.2%) participants 
reported being generally physically 
active for 2.5 h/week and 42 (23.5%) 
reported moderately intense physical 
activity for 2.5 h/week. The latter is the 
established guideline for the American 
population and has been adopted by 
other countries (26).

Another consideration is pro-
longed sitting, which is an unfortunate 
consequence of student life and the 
dominance of sedentary screen-based 
activities. Sedentary behaviour is viewed 
as the “new smoking” in terms of major 
health risk, with tools emerging to assess 
it systematically (27). Prolonged sitting 
is an independent cardiometabolic risk 

factor (28) and warrants priority atten-
tion in this at-risk cohort. In addition 
to tracking physical activity patterns 
in students, our future data collection 
will incorporate a sedentary behaviour 
questionnaire (29).

Individuals vary considerably re-
garding their resilience to life stressors. 
Compared with non-university young 
adults, university students have dispro-
portionately high levels of unrelenting 
stress (30). These data mostly relate to 
the experience of western students and 
less is known about the stress of Middle 
Eastern students. The additional stress 
of studying health sciences in a non-
native language, as Kuwaiti students do, 
warrants study.

People are sleeping 1.5–2 hours 
less each night than 100 years ago, and 
reduced sleep has been associated with 

Table 3 Participants who reported unhealthy lifestyle behaviors/attributes and their self-confidence to improve them

Health behaviour target Respondents 
(n)c

1d 2 3 4 5

Not smoking

Male 16 3 (18.8)e 3 (18.8) 7 (43.8) – 3 (18.8)

Female 2 1 (50.0) – – – 1 (50.0)

P = 0.359a

Healthy eating

Male 58 3 (5.2) 4 (6.9) 23 (39.7) 17 (29.3) 11 (19.0)

Female 72 3 (4.2) 16 (22.2) 29 (40.3) 13 (18.1) 11 (15.3)

P = 0.120b

Being physically active

Male 50 3 (6.0) 5 (10.0) 20 (40.0) 10 (20.0) 12 (24.0)

Female 86 3 (3.5) 19 (22.1) 37 (43.0) 16 (18.6) 11 (12.8)

P = 0.228b

Manageable stress

Male 62 5 (8.1) 6 (9.7) 36 (58.1) 11 (17.7) 4 (6.5)

Female 100 9 (9.0) 29 (29.0) 42 (42.0) 16 (16.0) 4 (4.0)

P = 0.040b

Optimal sleep

Male 45 4 (8.9) 11 (24.4) 18 (40.0) 6 (13.3) 6 (13.3)

Female 76 5 (6.6) 17 (22.4) 37 (48.7) 15 (19.7) 2 (2.6)

P = 0.140a

Results presented as frequencies and percentages. 
aP value based on Fisher’s exact test. 
bP value based on χ2 test. 
cDoes not add up to sample size, as some respondents had unhealthy behaviors in more than one category. 
d5-point Likert scale ranging from not at all confident to extremely confident. 
ePercentage of male or female recipients who identified a given unhealthy behaviour/attribute.
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NCDs (31). The average young adult 
sleeps 7–7.5 hours, with individual dif-
ferences in sleep need, and this amounts 
to sleep debt and related physical and 
mental health consequences.

Few studies have examined univer-
sity students’ quality of life and none in 
Kuwait. Our students’ quality of life was 
rated on average as 6.99 (1.79) (range 

3–10). Contributors to poor quality of 
life in this cohort warrant evaluation.

We posed several questions to 
students in the health questionnaire 
about their confidence to effect lifestyle 
behaviour changes. They reported their 
confidence as moderate. This is encour-
aging given confidence is an index of be-
haviour change self-efficacy (32). This 

knowledge is important in designing 
targeted health programmes. Whether 
students’ perceptions about their self-
efficacy to change lifestyle behaviour 
can be generalized to their views about 
their patients’ self-efficacy is an impor-
tant research question.

This study had several limita-
tions. Compared to random samples, 

Table 4 Participants within established healthy ranges according to sex for objectively measured variables across academic 
units in Health Sciences Campus at Kuwait University

All Allied Health 
Sciences

Dentistry Health 
Sciences

Medicine Pharmacy

Male, n (%) 72 (40.4) 22 (47.8) 3 (16.7) 19 (42.2) 22 (51.2) 9 (33.3)

Female, n (%) 104 (59.6) 24 (52.2) 15 (66.7) 26 (57.8) 21 (48.8) 18 (66.7)

Objective measures

BMI (18.5–24.9 kg/m2)

Male 27 (36.0) 7 (31.8) 1 (33.3) 8 (42.1) 6 (27.3) 5 (55.6)

Female 58 (56.3) 9 (37.5) 11 (73.3) 17 (68.0) 13 (61.9) 8 (44.4)

P value 0.007a 0.686a 0.245b 0.086a 0.022a 0.695b

Waist-to-hip ratio 
(< 0.9 for men; < 0.85 for women)

Male 70 (93.3) 21 (95.5) 3 (100) 19 (100) 20 (90.9) 7 (77.8)

Female 102 (99.0) 24 (100) 15 (100) 25 (100) 20 (95.2) 18 (100)

P value 0.084b 0.478b – – 0.999b 0.103b

Waist-to-height ratio (< 0.5)

Male 47 (62.7) 13 (59.1) 3 (100) 15 (78.9) 10 (45.5) 6 (66.7)

Female 86 (83.5) 19 (79.2) 14 (93.3) 24 (96.0) 17 (81.0) 12 (66.7)

P value 0.002a 0.202b 0.999b 0.149b 0.027b 0.999b

Heart rate (60–80 bpm)

Male 33 (44.0) 10 (45.5) 1 (33.3) 9 (47.4) 10 (45.5) 3 (33.3)

Female 36 (35.0) 7 (29.2) 5 (33.3) 10 (40.0) 10 (47.6) 4 (22.2)

P value 0.221a 0.253a 0.999b 0.625a 0.887a 0.653b

Resting SBP (≤ 120 mm Hg)

Male 13 (17.6) 3 (13.6) 1 (33.3) 4 (22.2) 3 (13.6) 2 (22.2)

Female 71 (69.6) 16 (66.7) 11 (73.3) 17 (68.0) 13 (65.0) 14 (77.8)

P value <0.001a <0.001a 0.245b 0.003a 0.001a 0.011b

Resting DBP (≤ 80 mm Hg)

Male 54 (73.0) 18 (81.8) 2 (66.7) 14 (73.7) 14 (66.7) 6 (66.7)

Female 88 (86.3) 21 (87.5) 14 (93.3) 21 (84.0) 17 (81.0) 15 (80.8)

P value 0.027a 0.694b 0.314b 0.467b 0.292a 0.302b

Random blood glucose (≤11.1 mmol/L)

Male 74 (98.7) 21 (95.5) 3 (100) 19 (100) 22 (100) 9 (100)

Female 104 (100) 24 (100) 15 (100) 26 (100) 21 (100) 18 (100)

P value 0.421b 0.478b – – – –

Results presented as frequencies and percentages. Numbers may not add up to the totals because of missing values. 
aP values based on 2 test. 
b P values based on Fisher’s exact test. 
BMI = body mass index; DBP = diastolic blood pressure; SBP = systolic blood pressure.
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ABSTRACT The EMHJ was established in 1995 to provide a peer-reviewed platform for health professionals to share 
their research with the scientific community. The objective of this review was to examine EMR public health research 
trends, as reflected by EMHJ publications in 20 years (1995-2014), through secondary data analysis. Published 
articles were categorized according to EMR strategic priority areas (93%), i.e. health systems strengthening (25%); 
reproductive and child health (22%); communicable diseases (26%); noncommunicable diseases (25%); emergency 
preparedness (1.5%). Most papers were original research articles (85 %), published in English (94 %), but just over half 
(52 %) mentioned obtaining a form of ethical clearance in the text. Six countries had each over 100 papers published 
during the study period, i.e. Iran, Egypt, Saudi Arabia, Jordan, Iraq, Pakistan. Half EMHJ publications during this period 
came from 4 countries only (Iran, Egypt, Saudi Arabia, Jordan), which calls for further study to evaluate why other 
EMR nations are less well represented and how to encourage greater contribution from them over the coming years.

املجلة الصحية لرشق املتوسط: ملحة عامة عن املجلة خالل عرشين عاًما )1995 – 2014(
أمحد منديل، فيونا كريليت، حاتم نور الدين، نادية أبوصالح، حممد سليامن

ــل النظــراء، للمهنّيــن الصحّيــن كــي يشــاركوا  ــة لــرشق املتوســط يف عــام 1995 لتكــون منــرًا مراجعــًا مــن ِقَب ســت املجلــة الصحّي اخلالصــة: تأسَّ
أبحاثهــم مــع األوســاط العلمّيــة. ولقــد هدفــت هــذه الدراســة فحــص اجتاهــات الصحــة العامــة يف إقليــم رشق املتوســط، والتــي أبرزهتــا األعــداد 
الصــادرة عــن املجلــة طيلــة عقَدْيــن كامَلــْن )1995-2014(، مــن خــالل التحليــل الثانــوي للبيانــات. وقــد بلغــت نســبة األبحــاث املنشــورة وفقــًا 
للمجــاالت االســراتيجية ذات األولويــة يف إقليــم رشق املتوســط )%93(، واشــتملت عــى: تقويــة النُُّظــم الصحّيــة )%25(؛ والصحــة اإلنجابية وصحة 
ــب للطــوارئ )%1.5(. وكانــت معظــم األبحــاث املنشــورة عبارة  الطفــل )%22(؛ واألمــراض الســارية )%26(؛ واألمــراض غــري الســارية )%25(؛ والتأهُّ
عــن مــواد بحــوث أصلّيــة )%85( ُنــرَشت باللغــة اإلنجليزيــة )%94(. وقــد ُنــرش لســتة بلــدان أكثــر مــن 100 ورقــة بحثّيــة، كٌل عــى حــدة، أثنــاء فــرة 
ــَد  ــة الســعودية. وخــالل تلــك الفــرة، ُوِج ــران اإلســالمية، والعــراق، ومــرص، واململكــة العربي ــة إي الدراســة، وهــي األردن، وباكســتان، ومجهوري
أن نصــف منشــورات املجلــة الصحيــة لــرشق املتوســط مــن 4 بلــدان فقــط )هــي: األردن، ومجهوريــة إيــران اإلســالمية، ومــرص، واململكــة العربيــة 
الســعودية(، مــا يدعــو إىل إجــراء مزيــد مــن الدراســة ُبْغَيــة تقييــم الّســَبب وراء انخفــاض مشــاركة بقيــة بلــدان إقليــم رشق املتوســط يف املجلــة، وبيــان 

الســبيل لتشــجيعها عــى زيــادة مســامهاهتا عــى مــدى الســنوات املقبلــة.

La Revue de la Santé dans la Méditerranée orientale : survol de 20 années (1995–2014)

RÉSUMÉ La Revue de Santé de la Méditerranée orientale a été créée en 1995 afin de servir de plateforme avec 
examen collégial où les professionnels de la santé peuvent partager leurs travaux de recherche avec la communauté 
scientifique. L’objectif de la présente étude était d’examiner les tendances de recherche en santé publique dans la 
Région de la Méditerranée orientale, telles que reflétées par les publications de la Revue sur 20  ans (1995-2014), 
au moyen d’une analyse des données secondaires. Les articles publiés ont été catégorisés selon les domaines de 
priorités stratégiques de la Région de la Méditerranée orientale (93 %), à savoir le renforcement des systèmes de 
santé (25 %), la santé génésique et infantile (22 %), les maladies transmissibles (26 %), les maladies non transmissibles 
(25 %), et la préparation aux situations d’urgence (1,5 %). La plupart des publications étaient des articles de recherche 
originaux (85 %) publiés en anglais (94 %), mais seulement un peu plus de la moitié (52  %) ont mentionné avoir 
obtenu une forme d’approbation éthique dans le texte. Six pays ont publié plus de 100 articles chacun au cours 
de la période étudiée (Arabie saoudite, Égypte, République islamique d’Iran, Jordanie, Iraq, Pakistan). La moitié 
des publications de la Revue durant cette période ont été produites par quatre pays (l’Arabie saoudite, l’Égypte, la 
République islamique d’Iran et la Jordanie). Il serait donc intéressant d’étudier les raisons pour lesquelles d’autres 
pays de la Région de la Méditerranée orientale sont moins représentés, ainsi que la façon de les encourager à 
contribuer davantage dans les années à venir.
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Introduction

The Eastern Mediterranean Health 
Journal (EMHJ) is the flagship peer 
reviewed health periodical of the World 
Health Organization Regional Office 
for the Eastern Mediterranean (WHO/
EMRO) (1). EMHJ was established 
in 1995 primarily to provide a peer-
reviewed venue for public health re-
searchers in the Eastern Mediterranean 
Region (EMR) to publish their research 
work at a time when there were only 70 
health/biomedical journals published 
in Region (2). At the same time the 
Journal aimed to provide up-to-date 
information on (public) health devel-
opments with special reference to the 
Region and to allow health profession-
als to remain informed of developments 
in public health.

EMHJ publishes various types of 
solicited and unsolicited articles. These 
include unsolicited original research 
papers, reviews, reports, short commu-
nications, case reports, letters to the 
Editor, as well as solicited editorials, 
reviews, commentaries and reports of 
important regional meetings (3). In 
order to reach and be of relevance to 
a wide audience of health researchers 
and readers in the Region, EMHJ is 
available in both printed and elec-
tronic formats, and in keeping with the 
strategic objectives of WHO to make 
health knowledge accessible, all issues 
of EMHJ are freely accessible online at 
the EMHJ web pages (1). In addition, 
some 750 printed copies of each issue 
of EMHJ are distributed free of charge 
to ministries of health and to health and 
medical faculty libraries in the EMR 
countries, and there are more than 250 
copies distributed worldwide through 
the WHO global subscriptions system. 
In addition, EMHJ publishes papers 
in Arabic, English and French (the 3 
official WHO languages commonly 
used in the Region) and publishes the 
abstract of each paper in all three lan-
guages.

EMHJ endeavours to ensure that 
the papers it publishes conform to ap-
propriate standards and best practices 
in research conduct and reporting. In 
that regard, EMHJ follows interna-
tional guidelines for scholarly journals 
including the Recommendations for the 
Conduct, Reporting, Editing and Publica-
tion of Scholarly Work in Medical Jour-
nals (ICMJE Recommendations) and 
the Committee on Publication Ethics 
(COPE) and encourages authors to 
adhere to reporting guidelines such 
as: CONSORT (guidelines for re-
porting randomized trials); STROBE 
(guidelines for reporting observational 
studies); and PRISMA (Preferred Re-
porting Items for Systematic Reviews 
and Meta-Analyses), which are avail-
able at the EQUATOR Network (4).

EMHJ is included in numerous in-
ternational and regional bibliographic 
databases and indexes, including MED-
LINE/PubMed (5), the WHO Index 
Medicus for the Eastern Mediterranean 
Region (IMEMR) (6). EMHJ is now 
covered in the Thomson Reuters Sci-
ence Citation Index Expanded and 
Social Sciences Citation Index and the 
Journal will start being assigned an im-
pact factor in 2016 (7).

Submissions to EMHJ have in-
creased steadily since 1995 up to 700 
and its periodicity has risen from 2 is-
sues in 1995 to 6 issues per year in 1999 
and to 12 per year in 2010. EMHJ also 
produces special/theme issues and sup-
plements, for example, on mental health, 
coronavirus and mass gatherings.

EMHJ has been in production now 
for over 20 years and has clearly grown 
in popularity and reputation. It serves 
all the countries of the Region and has 
published papers from every country 
of the Region, although some far more 
than others. Because of its regional 
reach, EMHJ can be considered a good 
resource for health research and heath 
researchers in the Region.

EMHJ’s stated focus has always 
been public health with emphasis on 
the Region. However, at the time of its 

establishment, there were few medi-
cal/biomedical research journals in the 
Region. Therefore, in seeking to encour-
age health research in general, EMHJ’s 
scope widened with papers being ac-
cepted and published of more clinical 
than public health relevance. However, 
since March 2013, guided by Dr Ala 
Alwan, EMHJ’s Editor-in-Chief, the 
Journal has refocused on public health 
while continuing to improve its quality, 
relevance and reach (8).

While the numbers of papers sub-
mitted and accepted for publication 
in EMHJ have been tracked since its 
inception (Figure 1), there has been 
no systematic assessment of the types 
and focus of the research papers pub-
lished in the Journal and whether these 
have changed over time, particularly in 
terms of the five WHO Strategic Health 
Priority Areas (SHPA): Strengthening 
of health systems; Maternal, reproduc-
tive and child health and nutrition; 
Noncommunicable diseases; Com-
municable diseases; and Emergency 
preparedness and response (8). Nor 
has there been an evaluation of the 
trends in submitting countries and the 
language of submissions. Such infor-
mation would provide reflections on 
the research landscape in the Region 
related to public health.

This study was therefore conducted 
to: estimate the number of research 
papers published in relation to the 
five SHPA and country and language 
over 20 years of EMHJ’s publication 
(1995–2014); determine the number 
of published papers that demonstrated 
adherence to the code of research eth-
ics and obtained ethical approval and 
informed consent before the research 
was conducted (2011–2014).

Methods

Study design and sample
This was a secondary data analysis of 
articles published in EMHJ. The study 
included all published articles over 20 
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years, i.e. between August 1995 and Au-
gust 2014. For the analysis of adherence 
to research ethics standards, only papers 
published in the four years 2011–2014 
were included. Although Cyprus was 
a Member State of the WHO Eastern 
Mediterranean Region until 2003 when 
it moved to the European Region, there 
were few papers from Cyprus published 
in EMHJ while it was an EMR Member 
State. It was decided therefore to in-
clude all published papers from Cyprus 
as non-EMR papers.

Data sources
The main data source for this review 
was the WHO Index Medicus for the 
Eastern Mediterranean (IMEMR), first 
launched in 1997 by the Regional Office 
(6, 9). The EMHJ publications indexed 
in IMEMR were used as a data source 
for this work. This sub-set was used for 
the data analyses outlined below.

Classification by SHPA
Although all EMHJ publications in-
dexed in IMEMR were already classified 

according to the international standard 
classification scheme Medical Subject 
Headings (MeSH), US National Li-
brary of Medicine (NLM) (10), for 
the purposes of this study, EMHJ pub-
lications were reclassified according to 
the five EMR SHPA (11). Therefore, 
a list of sub-headings (MeSH terms) 
relevant to the SHPA were developed 
to be used as a standard scheme for the 
reclassification process; the complete 
list is shown in Appendix 1.

Classification by ethical 
clearance
Articles from 2011 to 2014 were scru-
tinized to determine if they reported 
that ethical approval for the study had 
been obtained. Papers that reported 
ethical clearance had been obtained 
were sub-categorized according to 
whether they had obtained full ethical 
clearance (from an Institutional review 
board or ethics review committee) or 
partial approval through participants’ 
informed consent (verbal/written). 
Articles that did not mention any 

ethical clearance were sub-categorized 
into two categories: those that needed 
ethical clearance and those that did not 
need ethical approval. Articles that were 
not considered to need ethical clear-
ance were: reviews, editorials, clinical 
guidelines, commentaries, letters to the 
Editor, secondary data analyses, and 
case reports & series.

Results

Over 20 years of publication, 2704 
articles were published in EMHJ, the 
majority of which were from EMR 
countries (76%) (Table 1). The ma-
jority of the papers published were 
research articles (2287) followed by 
reviews (113) and case reports (89). In 
terms of the five SHPAs, over 90% of the 
articles were related to these for both 
EMR and non-EMR countries. With 
regards to language, Table 2 shows that 
the vast majority of papers published in 
EMHJ were in English (94%), with only 
4% in French and 2% in Arabic.

SHPA and country analysis
Figure 2 shows that all countries of the 
Region have had papers published in 
EMHJ. The leading 4 countries are the 
Islamic Republic of Iran (414, 20%), 
followed by Egypt (264, 13%), Saudi 
Arabia (221, 11%) and Jordan (134, 
6%). In addition, 180 (9%) papers were 
multi-centre studies from more than one 
EMR country. Figures 3 and 4 reflect 
publications from the Region indexed 
in the Index Medicus for the Eastern 
Mediterranean Region (IMEMR) and 
NLM PubMed, consecutively. It is to 
be noted that the leading 3 countries, i.e. 
Iran, Egypt and Pakistan, were the same 
in both search engines.

The EMR country data were broken 
down in 5-year intervals to show the 
trend over time of published articles 
for the countries (Figure 5). It shows 
that the number of papers from Iran 
increased considerably from 2000 to 
2004 and it became the leading country 
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Appendix (1)
WHO/EMRO Five Strategic Health Priority Area (SHPA) Classification 
Scheme (The list has been developed by the WHO/EMRO Library staff in order 
to categorize the major MeSH terms with the five WHO SHPA to be used for 
classification purpose)

01 - Communicable Diseases
• Acquired Immunodeficiency 

Syndrome - AIDS
• Blood Safety
• Cholera
• Communicable Disease Control
• Epidemic Diseases
• Epidemiology
• Health Regulations
• Human Immunodeficiency Virus - HIV
• Immunization
• Laboratories
• Leprosy
• Lymphatic Filariasis
• Malaria
• Measles
• Pandemic Diseases
• Poliomyelitis
• Rubella
• Sexually Transmitted Diseases - STD
• Tropical Diseases
• Tuberculosis
• Vaccines
• Zoonoses

02 - Emergency and Humanitarian 
Action

• Accident Prevention
• Disasters
• Emergency Preparedness
• Epidemiology
• Health Research
• Health Surveys
• Human Rights
• Road Safety
• Statistics

03 – Maternal and Child Health and 
Nutrition

• Adolescent Health
• Child Health
• Epidemiology
• Gender Issues
• Health Education
• Health Protection and Promotion
• Health Research
• Health Surveys
• Human Rights
• Maternal Health
• Nutrition
• Reproductive Health

with papers published in the EMHJ, and 
even more so from 2005 to 2009.

Figure 6 shows the distribution 
of EMHJ published papers in EMR 
countries by the five WHO SHPA (n 
= 1964) (72.6%). The proportions of 
published papers were similar for 4 of 
the SHPA: communicable diseases 
(26.2%), noncommunicable diseases 
(25.8%), health system strengthening 
(24.5%) and maternal, reproductive 
and child health and nutrition (22.0%). 
However, very few papers published 
related to emergency preparedness and 
response (1.5%). This was similar for 
both EMR and non-EMR countries, 
with almost equal numbers of papers 
published for all priority areas except 
emergency preparedness and response.

Figure 7 shows the trend in papers 
published in EMHJ by the five SHPA 
categorized in 5-year intervals. In the 
five years 2010–2014, there has been 
some increase in papers published on 
communicable diseases (n = 248), non-
communicable (n = 213) and health 
system development (n = 209). There 
was a decrease in papers on maternal, 
child health and nutrition (n = 173) 
in this period compared with the pe-
riod 2005–2009 (n = 197). There was a 
slight increase in papers on emergency 
and humanitarian during the period 
2010–2014 (n = 17) compared with 
2005–2009 (n = 10).

Looking at distribution of published 
papers related to each of the SHPA by 
EMR country during the 20 year period 
(1995–2014) shows that Iran ranked 
first for all SHPA with Saudi Arabia 
ranked second for noncommunicable 
diseases, health systems, and emergency 
preparedness and response; it ranked 
seventh for communicable diseases. 
Egypt ranked second for papers related 
to communicable diseases and mater-
nal, reproductive and child health and 
nutrition. Iraq (42, 8.2%) and Sudan 
(39, 7.6%) ranked third and fourth for 
communicable disease-related papers. 
Only 7 of the 22 member countries had 
published papers related to emergency 

• Social Determinants
• Statistics
• Violence
• Women's Health

04 - Health System Development
• Community Health
• Epidemiology
• Essential Medicines
• Health and Biomedical Devices
• Health Economics
• Health Financing
• Health Manpower
• Health Planning
• Health Policy
• Health Research
• Health Surveys
• Hospital Care
• Human Rights
• Midwifery
• Nursing
• Patient Safety
• Pharmaceutical Policies
• Professional Education
• Statistics

05 - Noncommunicable and Chronic 
Diseases

• Alzheimer Disease
• Blindness
• Cardiovascular Diseases
• Diabetes
• Disability and Rehabilitation
• Epidemiology
• Epilepsy
• Food Safety
• Health of the Elderly
• Health Research
• Health Surveys
• Hearing Loss
• Human Rights
• Hypertension
• Mental Health
• Neoplasms
• Oral Health
• Physical Activity
• Smoking
• Statistics
• Substance Abuse
• Tobacco
• Wounds and Injuries
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preparedness and response: Iran and 
Saudi Arabia with 7 papers each, fol-
lowed by Pakistan with 5 and Bahrain 
with 2; there were also 5 papers that 
emanated from multicentre collabora-
tions.

Ethical clearance analysis

Table 3 shows the ethical clearance 
status of articles published in EMHJ be-
tween 2011 and 2014. Just over half of 
the articles (52.0%) had obtained some 
form of ethical approval. Of these, 251 
papers (71.1%) were fully approved by 
an institutional review board or ethical 
review committee, while 100 (28.5%) 
had partial approval by informed 

consent (verbal or written) from the 
study participant. However 324 (48%) 
did not report any ethical approval, 
a situation which is no more existent 
by new measures in place by EMHJ 
which requires prior ethical clearance 
of carrying out the study, for the article 
to be considered by publication. Nev-
ertheless, reviewers were expected to 
look into ethical aspects of conducted 
research, even before this provision was 
enacted. Of these articles, 81 (25%) 
were research studies on human partici-
pants which require ethical clearance, 
while the majority (75%) were articles 
and research that did not involve any 

human participants or did not need 
ethical clearance.

Discussion

Trend of number of papers 
submitted and published over 
20 years

As reported in Figure 1, the number 
of articles submitted to EMHJ has in-
creased considerably in the 20 years 
of publication indicating the growing 
popularity of the Journal; this reached 
a high of 718 papers in 2012. In the past 
two years the number of papers submit-
ted has declined slightly, possibly due 

Table 1 Papers published in EMHJ (1995–2014) by EMR/non-EMR country and the 5 EMR Strategic Health Priority Areas 
(SHPA)

EMHJ papers Total no. of papers EMR countries Non-EMR countries

EMHJ papers by EMR/non-EMR country 2704 2097 607

EMHJ papers by the five SHPA 2521 (93%) 1964 (94%) 557 (92%)

Table 2: Papers published in EMHJ (1995–2014) by language of paper (n = 2704)

Language Total no. of EMHJ papers (n=2704)

Arabic 57 (2%)

English 2542 (94%)

French 105 (4%)

450

400

350

300

250

200

150

100

50

0

N
o.

 o
f a

rt
ic

le
s 

pu
bl

is
he

d

Isl
amic Republic

 of Ir
an

414

264

221

180

134
118 116

87
68 61 59 59 58 51 44 37 32 31 25 19 11 6 2

Egypt

Saudi A
rabia

Easte
rn

 M
edite

rra
nean

Jo
rd

an

Pakist
an

Ira
q

Sudan

Yemen

Unite
d Arab Emira

tes

Le
banon

M
oro

cco

Tu
nisi

a
Libya

Oman

Bahrain

Syria
n Arab Republic

Palesti
ne

Kuwait
Qatar

Afghanist
an

Somalia

Djib
outi

Figure 2 Articles published in EMHJ, by EMR country of research, 1995–2014 (n = 2097)
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to the more stringent criteria of quality 
and public health relevance being ap-
plied. The acceptance rate has varied 
having reached a high of 89% in 1996; 
in 2014 it was 17.9%, which reflects the 
more rigorous acceptance criteria now 
in place.

The clear predominance of English 
as the language of the papers published, 

with very few in Arabic and French, may 
reflect the perception of authors that 
their paper will reach a wider audience 
and have more impact if published in 
English or that EMHJ is biased to pub-
lishing in English. EMHJ does not pub-
lish in non-UN languages such as Farsi 
or Urdu, which are the languages of the 
Islamic Republic of Iran and Pakistan 

respectively, two of the countries with 
the most papers published; authors 
from these countries have no option 
therefore but to submit in English. At 
the same time, in a majority of countries 
of the Region, medicine and biomedi-
cal sciences are taught in English in 
university and authors may feel more 

3500

3000

2500

2000

1500

1000

500

0

Isl
amic Republic

 of Ir
an

3072

2190
2039

1551

479
317 310 281 257 257 209 156 127 126 83 63 58 58

46 32 13

Egypt

Saudi A
rabia

M
ulti-

Country

Jo
rd

an

Pakist
an

Ira
q

Sudan

Yemen

Unite
d Arab Emira

tes

Le
banon

M
oro

cco

Tu
nisi

a
Libya

Oman

Bahrain

Syria
n Arab Republic

Palesti
ne

Kuwait
Qatar

Afghanist
an

Figure 3 Articles indexed in IMEMR, by EMR country of research, 1995–2014 (n = 11724)

8000

7000

6000

5000

4000

3000

2000

1000

0

Isl
amic Republic

 of Ir
an

7462

5969

2753

1148 1115 1030 946 939 902 894

374 287 257 225 144 134 133 112 103 66 51

Egypt

Saudi A
rabia

M
ulti-

Country

Jo
rd

an

Pakist
an

Ira
q

Sudan

Yemen

Unite
d Arab Emira

tes

Le
banon

M
oro

cco

Djib
outi

Libya

Oman

Bahrain

Syria
n Arab Republic

Somalia

Kuwait
Qatar

Afghanist
an

Figure 4 Articles indexed in PubMed, by EMR country of research, 1995-2014 (n = 25044)

Book 22-08.indb   633 10/26/2016   2:43:36 PM



EMHJ • Vol. 22 No. 8 • 2016 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

634

comfortable therefore writing their pa-
per in English.

Comparison of published 
articles, by SHPA

Over the 20-year period of publication of 
EMHJ the vast majority of papers pub-
lished, whether from within or outside 

the Region, were related to the five 
EMR SPHA (93%). Communicable 
diseases, noncommunicable diseases 
and health systems strengthening were 
the focus of roughly the same number 
of papers. Maternal, reproductive and 
child health and nutrition fell slightly 
behind. However, most obviously, very 

few of the papers published were re-
lated to emergency preparedness and 
response. This is surprising given the 
fact that many countries of the Region 
have experienced emergencies, both 
natural and manmade, in the past 20 
years; for example in Palestine, Af-
ghanistan, Iraq, Syrian Arab Republic, 
Lebanon, Pakistan and the Islamic Re-
public of Iran, several of which continue 
to suffer from ongoing humanitarian 
emergencies. Within the 5-year period 
1995–1999, marginally fewer papers 
were concerned with communicable 
diseases than noncommunicable dis-
eases, maternal, reproductive and child 
health and nutrition and health systems 
strengthening but for 2010–2014, com-
municable diseases ranked first, pos-
sibly due to the emergence of H1N1, 
MERS-CoV and other new pathogens 
that have emerged in recent years ignit-
ing public health interest and concern 
in infectious diseases and their potential 
global spread.

Top 5 countries’ published
Six countries have each over 100 papers 
published in the 20-year period: the 
Islamic Republic of Iran, Egypt, Saudi 
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Arabia, Jordan, Iraq and Pakistan. With 
the exception of Pakistan, these coun-
tries have been in the top 6 within each 
5-year timespan, although the rankings 
have changed between them. The 
dominance of these six countries while 
others were rarely represented may be 
because the lower published countries 
tended to be smaller and/or less well 
resourced (output has to be always 
linked to input [institutions, research-
ers, funding, etc.] ) or those having ex-
perienced/ experiencing emergencies 
which would undermine their ability 
to conduct and publish research. In the 
period 1995–1999, Egypt and Saudi 
Arabia had the largest number of pa-
pers published but in 2000–2004 and 
then again in 2005–2009, there was 
a considerable increase in the papers 
published from Iran which became the 
leading country with papers published 
in EMHJ. While the number of papers 
published from Iran dropped for the 
period 2010–2014, it remains the top 
country for the number of papers pub-
lished. The significant increase in Iran’s 
research output has been attributed to a 
policy change in the country to increase 
the research budget for the health sector, 
an increase in health faculty members 
and an increase in biomedical research 
centres (12). Pakistan showed a clear 
increase in each time period and for 
2010–2014 overtook Jordan; this may 
indicate its overall increase in research 
output in medicine over time (13). 
Both countries have been known to 
provide excellent resources for health 
research, which is reflected in their re-
search output and publications.

Top 5 countries published for 
each SPHA
For all the SPHA, the Islamic Repub-
lic of Iran had the greatest number of 
published papers, due to their overall 
high number of published papers, 
although the highest number of pa-
pers overall from Iran were related to 
communicable diseases. Similarly for 

Egypt, communicable diseases were the 
focus of the largest number of papers 
although closely followed by noncom-
municable diseases, while for Jordan 
maternal, reproductive and child health 
and nutrition was the health topic most 
papers published and noncommunica-
ble diseases the least, after emergency 
preparedness and response. Noncom-
municable diseases were the focus of 
the largest number of the papers from 
Saudi Arabia with communicable dis-
eases having the lowest number after 
emergency preparedness and response 
(EPR); in fact Saudi Arabia fell to fifth 
and sixth place respectively for mater-
nal, reproductive and child health and 
nutrition and communicable diseases. 
This may reflect the epidemiological 
transition and the growing burden 
of noncommunicable diseases in the 
country. At the same time, Sudan and 
Yemen were among the top 5 coun-
tries publishing papers related to com-
municable diseases, perhaps reflecting 
the burden of these diseases in their 
countries. Interestingly, Saudi Arabia 
and Iran had the greatest number of 
published papers related to emergency 
preparedness and response (7 each).

With respect to published articles 
on EPR during the study period (1995-
2014), it was noted that such articles 
mainly came from Pakistan (8), Saudi 
Arabia (7), Iran (6) with some articles 
of EMR nature (6); two each from Bah-
rain, Egypt, UAE; and one each from: 
Jordan, Morocco, Tunisia, Qatar, and 
Yemen. Seven were published during 
1995–1999; four during 2000–2004; 
nine during 2005-2009 and 16 during 
2010-2014. More than half published 
EPR articles were on injuries (20) of 
which half (10) were related to road-
traffic injuries; followed by emergency 
health services (5); one each on water 
floods, earthquakes, cyclones and other 
emergency-related topics.

Article type
A very large majority of papers pub-
lished in EMHJ from 1995 to 2014 
were original articles, which is in line 
with the objectives of the journal to pub-
lish and publicise quality health research 
and information with emphasis on 
public health and to provide evidence 
to inform the development of public 
health policies and programmes. Few 
clinical trials were published, possibly 
reflecting the paucity of such studies 
being conducted in the Region, or that 
authors may seek to publish in more 
international than regional forums or 
that the quality/rigour was not found 
high enough for acceptance. EMHJ has 
for some time required clinical trials to 
be registered in a Primary Registry in 
the WHO Registry Network (14)as a 
condition for consideration for publica-
tion of the results and now requires ad-
herence to the CONSORT guidelines 
and checklist (4), and will be requiring 
papers reporting systematic reviews/
meta-analysis and observational studies 
to follow the relevant guidelines (4).

Ethical clearance
Of some concern is that around 25% of 
the papers published in EMHJ over the 
20 years did not specify whether ethical 
issues had been considered in terms 
of obtaining institutional review board 
clearance for the study or obtaining 
informed consent from participants. 
Efforts have been made in the Journal 
to be more rigorous in ensuring ethical 
issues are addressed and stated. EMHJ 
now clearly outlines in its Guidelines for 
Authors (15) and in its recently pub-
lished Guidelines on Ethical Conduct and 
Publication of Health Research (16), the 
ethical standards it requires authors to 
adhere to in the conduct of research 
on which they are submitting a paper. 
These are based on the many resources 
that address the ethical issues related to 
research involving humans. However 
the trend over time for compliance with 
ethical standards was not examined to 
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Table 3 Ethical clearance of papers published in EMHJ, 2011–2014 (n = 675)

Category Sub group Number % from the same group % from total
Obtained ethical clearance Full: approval from (IRB-ERC-REC) 251 71.5 38.3

Partial: informed consent (written/verbal) 100 28.5 15.2

Sub-total 351 - 52.0

Did not obtain clearance Needed 81 25.0 12.0

Not needed* 243 75.0 36.0

Sub-total 324 - 48.0

Total 675 - -

*Reviews, editorials, clinical guidelines, communications, letters to the Editor, secondary data analyses, case reports & series; IRB: institutional review board; ERC: 
ethical review committee; REC: research ethics committee.

know whether the situation has im-
proved.

Conclusion and 
recommendations

This review of EMHJ over 20 years 
examined only the papers published 
in EMHJ and not those that were not 
accepted for publication and so the 
country data, relevance to the health 
priority areas and ethical compliance 
for these submissions was not been as-
sessed. This latter group constitutes a 
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Figure 7 Distribution of papers published in EMHJ in 5-year intervals by EMR strategic health priority area, 1995-2014 (n = 2704)

greater number than those published 
and they may show a different picture; 
perhaps they were less ethically compli-
ant and less related to the health priority 
areas, which may partially explain why 
they were not considered for publica-
tion. Nonetheless, the paper reflects on 
health areas covered in EMHJ publica-
tions, which countries were the domi-
nant producers during the study period.
In view of this, the following are recom-
mended.

1. In line with EMHJ’s mission, con-
tinue to focus on publishing public 

health focused research related the 
SPHA, especially in the area of emer-
gency preparedness and response, 
ensuring policy implications are high-
lighted;

2. Encourage and motivate the coun-
tries with low numbers of scientific 
research publications, with special 
focus on capacity building in research 
methods, ethics and scientific writing.

3. Assess the implications of the domi-
nance of English as the language of 
papers published in EMHJ, particu-
larly in relation to disseminating pol-
icy implications.
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Adverse effects from the production and exposure to 
pesticides in the Eastern Mediterranean Region (EMR) is 
projected to increase, while a recent assessment (1) showed 
that the majority of EMR countries are still unprepared to deal 
with chemical or poisoning incidents. In addition, climate 
change will alter the distribution of vector species, as well as 
the use of pesticides to control them. In order to address these 
issues WHO/EMRO, in collaboration with the Government 
of Jordan, convened a technical consultation on implementa-
tion of the regional framework for sound management of 
public health pesticides (PHPs) in Amman, Jordan from 11 
to 12 April 2016. The objectives of the consultation were to 
review the progress made so far on the sound management 
of PHPs; identify challenges in the Region; and develop with 
stakeholders a joint action plan for the management of PHPs.  

Participants of the meeting included staff from ministries 
of health, agriculture and environment from seven countries 
in the Region: Egypt, Islamic Republic of Iran, Jordan, Mo-
rocco, Pakistan, Saudi Arabia and Sudan. Representatives 
from the Food and Agriculture Organization of the United 
Nations (FAO), United Nations Environment Programme 
(UNEP), vector control experts and WHO staff from the 
Centre for Environmental Health Action (CEHA) and 
EMRO also attended the meeting.

The consultation was opened by Dr Hoda Atta, then 
Acting Director, Communicable Disease Prevention and 
Control, WHO/EMRO, who emphasized the critical need 
for a regional action plan on pesticide management in order 
to make constructive improvements at the country level in 
the years ahead. She noted that investments need to be made 
to enhance capacity on management of pesticides through-
out their life-cycle. 

Dr Basil Al-Yousfi, Director, WHO CEHA, reiterated the 
critical importance of pesticide management in view of the 
Sustainable Development Goals (SDGs), namely target 3.9 
to achieve a reduction in deaths and illnesses from hazardous 
chemicals and air, water and soil pollution and contamina-
tion. WHO estimates that an estimated 19% of all cancers 
are attributable to the environment, and pesticide residues 
in food need urgent monitoring (2). Obsolete pesticides are 

often dumped in national border zones which, in this Region, 
are often the areas where conflict is ongoing – with potential 
hazardous consequences. Despite ratification of international 
conventions, a country such as Somalia has uncontrolled 
import and export of pesticides, resulting in hazardous waste 
being dumped in the country.

Summary of discussions
Since the onset of the first regional framework on PHPs 

(2012–2016) (1), WHO has facilitated a number of activi-
ties to improve pesticide management in the Region. These 
activities include situation analysis, training on pesticide 
management practices, development of insecticide resist-
ance management strategies, training and implementation 
of integrated vector management, and disposal of obsolete 
pesticides. Most of these actions have been implemented 
under the Global Environment Facility project on the dem-
onstration of sustainable alternatives to dichloro-diphenyl-
trichloroethane (DDT). 

Despite these achievements, the challenges and obsta-
cles to sound pesticide management in the Region remain 
diverse. Major constraints exist in legislation, registration, 
procurement procedures and post-registration monitoring of 
PHPs. National pesticide legislations sometimes conflict with 
the requirements of international pesticide conventions rati-
fied by EMR countries, which have inadequate legislation and 
control of PHPs, long registration procedures, inadequate 
procurement procedures, weak coordination on pesticides 
between implicated sectors, lack of standards and monitor-
ing for pesticide transport and storage, unsound pesticide 
disposal and lack of mechanisms for collection of empty 
pesticide containers. 

Morocco reported that comprehensive legislation is in 
place for agricultural pesticides, but that this is not the case for 
PHPs (2). Its Ministry of Health has tackled this constraint 
by drafting laws and decrees governing PHPs and is exploring 
the establishment of one central body covering all pesticides. 
A number of recent advances have been made, particularly in 
policy-making, training and implementation on integrated 
vector management, insecticide resistance monitoring and 

Implementation of the regional framework for sound 
management of public health pesticides1 

1 This report is extracted from the Summary report on the Technical consultation on the implementation of the regional framework 
for sound management of public health pesticides, 2020–2016, Amman, Jordan 14–12 April 2016 (http://apps.who.int/iris/
bitstream/1/246246/10665/IC_Meet_Rep_2016_EN_18924.pdf)

WHO events addressing public health priorities
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establishing a national database on insecticide resistance, 
training on pesticide management, and disposal of obsolete 
DDT. Sudan reported recent developments in integrated 
vector management, insecticide resistance monitoring and 
obsolete pesticide inventories, but noted that national policy, 
legislation and registration on PHP management needs 
updating. Jordan highlighted the problem of high pesticide 
use for house fly control, which is a major issue in poor rural 
areas that practice animal husbandry. 

To cope with the challenges in vector control, it is widely 
recognized that new vector control products are needed. 
Global reforms have been initiated in the value chain of vector 
control products, from innovation to evaluation, registration 
and use. WHO’s role in product evaluation and normative 
support of pesticide management will be upgraded in order 
to achieve a more direct impact on disease. These reforms 
will also have implications at the country level, due to the 
need to harmonize procedures and standards for registration, 
procurement and quality control.

There are several available strategies for strengthening 
pesticide management including: setting of global standards, 
regional policy development, establishing regional pesticide 
schemes and collaboration, thematic support across coun-
tries and in-depth support at the country level. These strate-
gies could provide a toolbox of options for countries and the 
Region, and should be harnessed in proposals for resource 
mobilization. The working groups reviewed the regional 
framework on sound management of PHPs 2012–2016 (1), 
particularly the recommended actions, to make revisions and 
additions for inclusion in the new framework document. The 
outcomes of the working group sessions are summarized 
below. 

Policy and legislation 
Policy and legislation is a prerequisite for initiating con-

structive improvements in pesticide management at the 
country level. However, lack of comprehensive policies (i.e. 
a government “vision”) and legislations on PHPs, including 
rules and responsibilities, is a major issue. Specifically, the 
inadequate participation of stakeholders in the critical review 
of PHP regulatory frameworks and lack of evidence on the 
negative consequences of poor PHP management limit the 
effectiveness of advocacy. As an important step towards effec-
tive advocacy, it was proposed that studies be conducted to 
generate reliable data on poor pesticide management and its 
negative consequences. A multi-stakeholder effort to assess 
policy requirements on pesticides was further proposed. 

Registration 
Suboptimal registration schemes in countries may limit 

timely availability of quality products for pest and vector con-
trol. Bottleneck issues include the fact that manufacturers and 
other stakeholders are rarely consulted during the pesticide 

registration process; capacity and guidelines for pesticide 
assessment are often inadequate, while human and financial 
resources are limited. To improve pesticide registration, a 
mechanism for increased consultation with manufacturers 
and other stakeholders was proposed to enable improved 
information exchange on pesticide products and local condi-
tions of use and application. A critical review of current capac-
ity and establishment of an expert committee to support the 
registration authority in evidence-based decision-making was 
also proposed.

Public awareness 
There is limited public awareness about pesticide risks 

and benefits, and limited public pressure on governments to 
address pesticide-related issues; these need to be addressed.

Enforcement
Problems with compliance to pesticide regulations are 

widely recognized. Activities to review capacity, training and 
penalty systems, and to establish coordination between regu-
latory and enforcement agencies, were therefore proposed.

Pesticide quality control
Substandard, counterfeit and adulterated pesticides are 

commonly encountered. There is insufficient laboratory 
capacity to process and analyse PHP samples, or capacity 
is available for agricultural pesticides only. In addition, pes-
ticides donated for use in emergencies are often imported 
without quality control. To strengthen pesticide quality 
control, it was proposed to increase intersectoral collabora-
tion on sharing of laboratory facilities, advocacy for resource 
mobilization and, specifically, establishing procedures to 
ensure that donated pesticides are routinely submitted to 
quality control (1). The importance of analytic capacity for 
relevant impurities in pesticide products was highlighted.

Exposure monitoring
There is concern that pesticide use causes occupational 

and non-occupational exposure and affects the environment. 
Pesticide exposure in spray workers and pesticide levels in 
the environment are often unknown, however, and poison-
ing data are not collected or managed. Capacity-building 
for pesticide monitoring, which includes procedures for 
occupational pesticide exposure monitoring, data collection 
and data sharing on poisoning cases (in addition to capacity-
building for health facilities to treat poisoning cases), and 
establishment of a scheme for environmental monitoring of 
pesticide levels, were proposed.

Procurement
Procurement of PHPs often lacks efficiency, which may 

limit timely availability of economical and quality products. 
This stems from poor coordination in procurement planning, 
outdated procedures and poor liaison between technical 
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to address this problem including mobilization of resources, 
development of an inventory system for obsolete pesticides, 
development of a system for managing empty containers, 
and establishing procedures for centralizing, safeguarding 
and disposal.

Despite the prioritization of key issues, the list of proposed 
activities remains long. Therefore, a distinction was made 
between activities requiring short-term attention (within the 
next 2 years) and those requiring medium-term attention 
(within the next 4 years). 
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and administrative authorities. In addition, it is difficult for 
countries to estimate the contingency stocks of pesticides 
needed for emergencies.

Transport and storage
In-country transportation of PHPs is often unsafe and 

unsound pesticide storage is common, which poses risks and 
allows accumulation of obsolete pesticides. These issues were 
traced back to weak procedures for pesticide transport and 
staff not having received appropriate training. Also, storage 
facilities are often poor and stock management practices 
inadequate. Priority activities to address these issues include a 
situational review, updating of standards and procedures, and 
training of staff on pesticide transport and storage.

Application
Poor pesticide application practices affect the efficacy of 

interventions, pose risks to human health and the environ-
ment, and can accelerate insecticide resistance development. 
The main issues related to application include the misuse of 
pesticides, poor use of personal protective equipment and 
use of poor quality PHP application equipment (3). In ad-
dition, insecticide resistance levels are not, or not routinely, 
measured. To tackle these issues at country level, a series of 
activities were proposed including the improvement of train-
ing curricula on vector control, review of national regulatory 
standards,  maintenance of spray equipment, training courses 
for spray workers and establishing routine monitoring of field 
operations. The group proposed steps to develop schemes for 
insecticide resistance monitoring, but noted that there are no 
specific guidelines for susceptibility testing in vector species 
(other than anopheline mosquitoes).

Disposal 
It is evident that existing stocks of obsolete pesticides 

and misuse of empty pesticide containers pose risks to hu-
man health and the environment. The root problem is that 
many countries lack a proper system for sound disposal and 
management of empty containers. Actions were proposed 

Recommendations

To Member States
1. Sensitizing decision-makers on the need to raise 

PHP management on the policy agenda. 
2. Reviewing and finalizing the updated regional 

framework document.
3. Implementing the regional action plan on man-

agement of PHPs.

To WHO and partners
4. Updating and disseminating the regional frame-

work 2016–2020, and translating it into Arabic, 
Farsi and French (WHO). 

5. Developing advocacy materials to promote the 
regional framework including posters, printed 
materials, etc. (WHO).

6. Preparing and disseminating an action plan for 
implementation of the framework recommenda-
tions, which focuses on achieving the short- and 
medium-term goals (WHO). 

7. Mobilizing financial and technical resources and 
providing technical assistance to support im-
plementation of the action plan at country level 
(WHO, FAO, UNEP).
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The WHO International Agency for Research on Cancer 
(IARC) coordinates and conducts research on  causes of 
human cancer,  mechanisms of carcinogenesis, and  develops 
scientific strategies for cancer control. A new evaluation 
carried out by the IARC Handbooks of Cancer Prevention 
programme has concluded that overweight/obesity is a 
risk factor for more cancer sites than previously established. 
A summary of the results has been published in The New 
England Journal of Medicine (1). 

A Working Group of 21 independent international ex-
perts, convened by  IARC, assessed more than 1000 studies, 
including intervention trials, cohort and case–control studies, 
studies in experimental animals, and studies on the mecha-
nisms linking excess body fatness and cancer. The Group 
confirmed the previous evaluation of the IARC Handbooks 
(Volume 6, 2002) that absence of excess body fatness re-
duces the risk of cancers of the colon and rectum, oesophagus 
(adenocarcinoma), kidney (renal cell carcinoma), breast in 
postmenopausal women, and endometrium of the uterus. 
In addition, the review of available literature for middle-aged 
adults showed that there is sufficient evidence in humans that 
the absence of excess body fatness reduces the risk of cancers 
of the gastric cardia, liver, gallbladder, pancreas, ovary, and 
thyroid, and meningioma, and multiple myeloma. There is 
also limited evidence that  absence of excess body fatness 
reduces the risk of fatal prostate cancer, breast cancer in men, 
and diffuse large B-cell lymphoma. 

The Working Group also reviewed data pertaining to 
body fatness in children, adolescents, and young adults (aged 
up to 25 years) to assess whether obesity at earlier periods of 
life is linked with cancer in adult life. For several cancer sites, 
including the colon and the liver, associations between excess 
body weight and cancers were observed, similar to those 
reported in adults. It is well established that overweight in 
experimental animals increases the incidence of several types 
of cancer. Studies in overweight animals showed that caloric 

or dietary restriction reduces the risk of cancers of the mam-
mary gland, colon, liver, pancreas, skin, and pituitary gland.

Global burden of overweight and obesity
Overweight and obesity are defined as abnormal or exces-

sive fat accumulation that may impair health. Body fatness is 
assessed primarily by body mass index (BMI), defined as a 
person’s weight in kilograms divided by the square of their 
height in metres (kg/m2). WHO defines overweight as a 
BMI greater than or equal to 25 kg/m2; and obese as a BMI 
greater than or equal to 30 kg/m2. BMI provides the most 
useful population-level measure of overweight and obesity 
since it can be used with the same cut-off points for adults 
of both sexes and all ages. However, it should be considered 
an approximate guide because it may not correspond to the 
same degree of fatness in different individuals. 

Worldwide, an estimated 640 million adults were obese 
in 2014 (a 6-fold increase since 1975) and 110 million chil-
dren and adolescents were obese in 2013 (a 2-fold increase 
since 1980). The estimated age-standardized prevalence of 
obesity in 2014 was 10.8% in men, 14.9% in women, and 
5.0% in children, and globally more people are overweight or 
obese than are underweight. In 2013, an estimated 4.5 million 
deaths worldwide were attributed to overweight and obesity 
(1). The identification of new obesity-related cancer sites will 
add to the number of deaths worldwide attributed to obesity.

The IARC Handbooks of Cancer Prevention were 
launched in 1995, and complement the IARC Monographs 
book series, which identify environmental causes of cancer in 
humans. The IARC Handbooks of Cancer Prevention evalu-
ate the strength of evidence that an intervention can have 
a cancer-preventive effect. The principles, procedures, and 
scientific criteria that guide the evaluations are described in 
the Working Procedures of the IARC Handbooks of Cancer 
Prevention.

IARC identifies eight additional cancer sites linked to overweight and obesity
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم السياسات 
واملبادرات اجلديدة ىف اخلدمات الصحية والرتويج هلا، ولتبادل اآلراء واملفاهيم واملعطيات الوبائية ونتائج األبحاث وغري 
ذلك من املعلومات، وخاصة ما يتعلق منها بإقليم رشق املتوسط. وهى موجهة إىل كل أعضاء املهن الصحية، والكليات 
العاملية واألفراد  الصحة  املتعاونة مع منظمة  املعنية، واملراكز  املنظامت غري احلكومية  التعليمية، وكذا  املعاهد  الطبية وسائر 

املهتمني بالصحة ىف اإلقليم وخارجه.
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The devastating Ebola outbreak in west Africa has 
finally come to an end, but the lessons learned mean 
high levels of vigilance, preparedness and response 
capacity are paramount for the Eastern Mediterranean 
Region to maintain its current Ebola-free status.
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