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Working together, including all, Egypt 
International Day of Persons with Disabilities is held annually 
on 3 December. The theme this year is “Removing barriers 
to create an inclusive and accessible society for all”. It aims 
to  raise  awareness of the many difficulties people with 
disabilities face on a daily basis, the importance of supporting 
their rights and how society as a whole benefits when persons 
with disabilities are included in all aspects of life.
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم 
الوبائية  واملعطيات  واملفاهيم  اآلراء  ولتبادل  هلا،  والرتويج  الصحية  اخلدمات  اجلديدة ىف  واملبادرات  السياسات 
املتوسط. وهى موجهة إىل كل  بإقليم رشق  يتعلق منها  ما  املعلومات، وخاصة  ونتائج األبحاث وغري ذلك من 
واملراكز  املعنية،  احلكومية  املنظامت غري  التعليمية، وكذا  املعاهد  الطبية وسائر  والكليات  الصحية،  املهن  أعضاء 

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

Letter from the Editor

يعيش ما يقرب البليون نسمة يف العامل وهم حيملون أحد أنامط اإلعاقة املختلفة. وإذا كان بعض تلك األنامط معروفًا عىل نطاٍق واسع، مثل العمى أو الصمم، 
فإن اإلعاقة ذات نطاٍق أوسع من ذلك بكثري، فعىل سبيل املثال، فإن من لدهيم حاالت خلقية مثل الشلل الدماغي أو فقدان أحد األطراف بسبب حادٍث 
عارض أو بسبب احلروب، أو التهاب املفاصل الوخيم يف منتصف العمر، واخلرف يف املسنني، يعيشون وهم حيملون إعاقتهم. ويواجه املعايشون لإلعاقة 
يف غالب األحيان عوائق تقف بينهم وبني وصوهلم للرعاية الصحية، كام قد يواجهون التمييز واإلقصاء من التعليم ومن التوظيف ومن املسامهة يف النشاط 
السيايس، وبعبارة أخرى فإهنم حمرومون من حقوقهم اإلنسانية البسيطة. ولو أنه قد ثبت اآلن أهنم عندما ُيْسَمح هلم باملسامهة الكاملة يف املجتمع، وعندما 

يشجعون عىل ذلك، فإن املجتمع نفسه جيني املنافع من ذلك أيضًا.

وحُيتفى باليوم الدويل لألشخاص ذوي اإلعاقة كل عام يف الثالث من كانون األول/ديسمرب، والشعار هلذا العام هو “إزالة احلواجز من أجل خلق جمتمع متاح 
للجميع ويشمل اجلميع”، وهيدف االحتفاء هبذا اليوم إىل زيادة فهم الناس للقضايا ذات الصلة باإلعاقة، وتوليد الدعم حلقوق األشخاص ذوي اإلعاقة، 
واالرتقاء بمستوى الوعي للمنافع التي جينيها املجتمع من إدماج األشخاص ذوي اإلعاقة يف مجيع جوانب احلياة. كذلك حُيتفى باليوم العاملي حلقوق اإلنسان 
يف العارش من شهر كانون األول/ديسمرب ختليدًا ملثل هذا اليوم من عام 1949، عندما أقرت اجلمعية العامة لألمم املتحدة اإلعالن العاملي حلقوق اإلنسان، 
ويضمن دستور منظمة الصحة العاملية احلق يف الصحة باعتباره حقًا أساسيًا من حقوق اإلنسان، وال يقترص هذا احلق عىل جمّرد الوصول للرعاية الصحية 

دات األساسية للصحة، مثل إتاحة املعلومات الصحية، وإتاحة الطعام واملياه، واإلسكان، والتعليم. الكافية، بل يتجاوز ذلك إىل املحدِّ

بكل  1.6 إىل  وصل  البرت  معدل  أن  يّتضح  لبنان  يف  الساقني  برت  حول  دراسة  ففي  اإلنسان.  وبحقوق  باإلعاقة  تتعلق  عدة  مقاالت  العدد  هذا  ن   ويتضمَّ
ح أمهية الوقاية  ح االرتباط بني األمراض غري السارية وبني اإلعاقة، وبالتايل يوضِّ 000 10 نسمة عام 2007؛ وأن السبب الرئييس كان هو السّكري، مما يوضِّ

تلك  إحدى  قدمت  إذ  املنرصمة،  الثالثة  العقود  يف  العربية  البلدان  يف  الصحية  اخلدمات  إيتاء  مراجعات  ثالث  تناولت  وقد  السارية،  غري  األمراض  من 
املراجعات تقيياًم للخدمات الصحية للمسنني )والسيام من كان يعاين منهم من حتديٍد يف حركة جسمه(، وللمصابني باألمراض النفسية، واستنتجت أن النظم 
الصحية التزال تعاين من قلة الوعي باالحتياجات النوعية لدى هؤالء الناس؛ وتناولت الدراسة الثانية تطور نظم إيتاء الرعاية الصحية يف البلدان العربية، 
ك نحو اقتصاد السوق واالقتطاعات املحتملة من اإلنفاقات العامة قد تقلِّل  ففي حني يقدم معظمها العنارص الرئيسية، فإن ورقة املراجعة الحظت أن التحرُّ
م يف الرعاية الصحية، أما الدراسة الثالثة فقد قدمت تقيياًم إلتاحة الرعاية الصحية والعوائق التي تقف يف وجه هذه اإلتاحة. ففي حني حتّسن  من جوانب التقدُّ
ن مل يكن عىل درجة متساوية بني املجموعات االقتصادية واالجتامعية املختلفة، األمر الذي يستدعي  الوضع الصحي لدى سكان البلدان العربية، فإن التحسُّ

التعاطي مع السياسات االجتامعية بام يضمن اإلقالل من جوانب انعدام املساواة.

Approximately one billion people in the world today live with disabilities of varying types. Some disabilities are well known such as 
blindness or deafness, but disability is far more wide-ranging. For example, people with a congenital condition like cerebral palsy, loss 
of a limb through accident or warfare, severe arthritis in middle age, or dementia in older age are all living with a disability. People with 
disabilities often encounter barriers to accessing health care and may also face discrimination and exclusion in education, employ-
ment, political involvement; in other words, they are deprived of their basic human rights. However, it has been shown that when 
people with disabilities are permitted and supported to participate fully in society, the community itself also benefits.

The International Day of Persons with Disabilities is held annually on 3 December and the theme for 2012 is “Removing barriers 
to create an inclusive and accessible society for all”. It aims to increase understanding of the issues related to disability, generate sup-
port for the rights of people with disabilities and raise awareness of the benefits to society in including persons with disabilities in all 
aspects of life. Human Rights Day is also celebrated in December (10 December) to mark the date in 1949 when the United Nations 
General Assembly adopted the Universal Declaration of Human Rights. Enshrined in the WHO Constitution is the fundamental 
right to health of all human beings. This right goes beyond simply access to adequate health care to the underlying determinants of 
health, such as access to health information, and access to water and food, housing and education.

Included in this issue are several papers related to disability and human rights. A paper on leg amputation in Lebanon reports an incidence 
of 1.6 amputations per 10 000 persons in 2007. The main reason was diabetes, which highlights the association between noncommuni-
cable diseases (NCDs) and disability and hence the importance of prevention of NCDs. Health services delivery in Arab countries over 
the past 30 years is examined in 3 reviews. One appraised health services to the elderly (especially those with physical limitations) and 
people with mental illnesses and concluded that health systems still lacked awareness of the specific needs of such people. Another review 
considered the development of health care delivery systems in Arab countries. Most do now provide the essential components, but the 
review observed that the move towards market economies and potential cuts in public spending may undermine the advances in health 
care. The third review evaluated access and barriers to health care delivery. While the health status of Arab populations has improved, this 
has not been equal across different socioeconomic groups and governments need to address social policies to reduce these inequalities. 
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Diabetes or war? Incidence of and indications for 
limb amputation in Lebanon, 2007
K. Yaghi,1 Y. Yaghi,2 A.A McDonald,3,4 Gh. Yadegarfar,3 E. Cecil,3 J. Seidl,3 E. Dubois3, S. Rawaf 3 and A. Majeed 3

ABSTRACT Chronic diseases such as diabetes and vascular disease are a major public health problem in Lebanon, 
where primary care is not well developed. This study aimed to describe the incidence and indications for limb 
amputation in Lebanon and identify associated factors (age, sex, level of surgery, length of hospital stay). There 
were 1.6 amputations per 10 000 persons. The rate of amputation was highest in southern Lebanon at 3.8 per 
10 000. The most important indication for surgery was diabetes (59%). Diabetic patients were older (mean age 73 
years versus 30 years), more likely to have major surgery (OR = 7.87; 95% CI: 2.83–21.9) and stay in hospital longer 
(RR = 4.56, 95% CI: 2.41–8.64) than patients with trauma-related amputation. Diabetes prevention, detection and 
management should be prioritized in any attempt to reduce the current incidence of amputation in Lebanon.

1Bone and Joint Decade, Beirut, Lebanon.
2Department of Orthopaedic Surgery, Hammoud Hospital University Medical Center, Beirut, Lebanon.
3Department of Primary Care and Public Health, Imperial College London, London, United Kingdom (Correspondence to S. Rawaf: s.rawaf@
imperial.ac.uk).
4Department of Biostatistics, Kermanshah University of Medical Sciences, Kermanshah, Islamic Republic of Iran. 

Received: 28/08/11; accepted: 12/12/11

السكري أم احلرب؟ معدل حدوث برت األطراف وحمدداته يف لبنان، 2007
كنده ياغي، يارس ياغي، أندريا ماك دونالد، قسام يادرغرفار، إيلزابيث سيسل، جوهانيس سيدل، إيليزابيث دوبوا، سلامن رواف، عظيم جميد

الرئيسية يف الصحة العامة يف لبنان، حيث مل حتظ الرعاية األولية  اخلالصـة: إن األمراض املزمنة مثل السكري واألمراض الوعائية من املشكالت 
)العمر،  به  املرتبطة  العوامل  عىل  والتعرف  لبنان،  يف  األطراف  لبرت  واالستطبابات  احلدوث  معدل  لوصف  الدراسة  هذه  وهتدف  اجليد.  بالتطوير 
واجلنس، ومستوى اجلراحة، ومدة املكث يف املستشفى(. وأوضحت الدراسة أن هناك 1.6 برتًا بكل 000 10 َنَسمة، وأن معدالت البرت كانت األعىل 
يف جنوب لبنان، إذ وصلت إىل 3.8 بكــل 000 10 َنَسمة، أما االستطباب األكثر أمهية للجراحة فكان السّكري )59%(. وكان املرىض السكريون أكرب 
ضًا جلراحات كربى )معدل األرجحية 4.56، وفاصلة الثقة 95%، املجال 2.41 – 8.64( مما  سنًا )العمر الوسطي 73 عامًا مقابل 30 عامًا(، واألكثر تعرُّ
تعرض له املصابون بالرضوض املسببة للبرت. ولذلك فإن الوقاية من السّكري وكشفه ومعاجلته جيب أن حتظى باألولوية يف أي حماولة تبذل لإلنقاص 

من معّدل حدوث برت األطراف يف لبنان.

Diabète ou guerre ? Incidence et indications des amputations au Liban en 2007

RÉSUMÉ Des maladies chroniques telles que le diabète et les maladies vasculaires sont un problème de 
santé publique majeur au Liban, où les soins de santé primaires ne sont pas bien développés. L'étude visait à 
décrire l'incidence et les indications des amputations au Liban et à déterminer les facteurs associés (âge, sexe, 
niveau de chirurgie, durée de l'hospitalisation). L'étude a comptabilisé 1,6 amputation pour 10 000 personnes.  
Le sud du Liban présentait le taux d'amputation le plus élevé avec 3,8 amputations pour 10 000. Le diabète était 
l'indication la plus importante pour une chirurgie (59 %). Les patients diabétiques étaient plus âgés (âge moyen 
73 ans par rapport à 30 ans), étaient plus susceptibles de subir une intervention chirurgicale importante (OR = 
7,87 ; IC à 95 % : 2,83–21,9) et de séjourner plus longtemps à l'hôpital (RR = 4,56 ; IC à 95 % : 2,41–8,64) que les 
patients ayant eu une amputation suite à un traumatisme. La prévention du diabète, son dépistage et sa prise en 
charge doivent devenir prioritaires afin de tenter de réduire l'incidence actuelle des amputations au Liban.
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Introduction

Historically, the major causes for limb 
amputation have been injuries resulting 
from accidents or war. Yet the rising 
incidence of diabetes and vascular dis-
ease worldwide is being reflected in the 
greater incidence of type 2 diabetes-re-
lated amputations; for example, the rate 
increased from 2.0 to 2.7 per 100 000 
population in England between 1996 
and 2005 [1]. In Lebanon, the preva-
lence of type 2 diabetes was 13.1% for 
those aged 30+ years in 1994–95 [2] 
and this is likely to have increased. It is 
estimated that the prevalence of diabe-
tes in Lebanon will increase from 13.7% 
in 1995 to 18.0% in 2025 for those aged 
20+ years [3].

Diabetes leads to complications 
such as angiopathy and neuropathy, 
which themselves lead to ischaemia, ul-
ceration and poorly healing infections. 
Other factors leading to micro- and 
macro-angiopathy include smoking, 
obesity, hypercholesterolaemia, hyper-
lipidaemia, vasculitis and high blood 
pressure and these risk factors appear 
to be an increasing problem in the East-
ern Mediterranean region [4]. Two or 
more of these risk factors exponentially 
increases the possibility of arterial occlu-
sion and amputation. Sedentary lifestyle 
and excess calorie intake of energy-rich 
foods are well-known risk factors for 
both diabetes and cardiovascular dis-
ease.

According to the Rights and Access 
Programme at the Ministry of Social 
Affairs, amputation is responsible for 
around one-tenth of impairments in 
Lebanon. Immediately after the 1975 
civil war in Lebanon, disability due to 
war injuries became a key public health 
concern. Lebanon is considered one of 
the most heavily land-mined countries 
in the world. Data obtainable from the 
disability programme at the Ministry 
of Social Affairs confirms that there 
are a total of 56 391 disabled persons 
that have been registered since the de-
velopment of the national de-mining 

programme in the late 1990s [5]. The 
Bone and Joint Decade held the first 
Lebanese National Forum on Amputa-
tion on 29 April 2006 [6]. Its main aim 
was to highlight the major burden of 
amputation and to set standards for 
data collection. A target of the Forum 
was to gather data on all amputation 
cases in Lebanon including the surgi-
cal indications so that a better under-
standing of the scope of the problem 
could be achieved in order to support 
the development of programmes for 
amputation prevention and care. The 
analysis presented here draws on the 
data collected as a result of the Forum.

The aims of this study were to use 
the Lebanon national database to as-
sess the incidence of limb amputations 
in 2007, nationally and by region; to 
describe the indications for amputation; 
to describe the demographic charac-
teristics of amputation patients; and to 
investigate how amputation was associ-
ated with age, sex, level of surgery and 
length of hospital stay.

Methods

Data sources
After the first Forum on Amputation 
in Lebanon, the Minister of Health 
circulated an alert asking hospitals in 
Lebanon to report every case of am-
putation during 2007 to the office of 
the Lebanese National Programme for 
Prevention of Accidents and Injuries. 
Permission was granted by the Minis-
try of Public Health (MoPH) and the 
Lebanon Bone and Joint Decade, Na-
tional Action Network for the release of 
this data to be analysed in this research 
project.

Data collection
From January 2007 to December 2007, 
all admissions to 92 hospitals that re-
sulted in amputation were included in 
the data. Each patient’s hospital records 
were examined and data was extracted 
on to a standardized form including age, 

sex, name of the hospital, admission and 
discharge dates, indication for surgery 
and the level of amputation. Indica-
tion was defined as the cause (clinical 
reason) for surgery according to the 
patient’s hospital record. Level was as-
signed by standardized hospital codes 
and categorized as femur, tibia, foot or 
upper limb and whether it was major 
(above the ankle or above the wrist) or 
minor (hand, foot or part thereof). One 
main indication was recorded for each 
patient from either trauma, diabetes, 
vascular or other. The accreditation of 
each hospital was added to the data 
[7]. Where any aspect of a data record 
was missing, contact was made with the 
hospital to verify the missing details.

Both the national and regional rates 
of amputation were calculated from the 
2007 national population (4.16 mil-
lion) from the United Nations Food 
and Agriculture Organization website 
[8] and the 2004–05 regional popula-
tions from the Central Administration 
for Statistics of the Ministry of Social Af-
fairs for Lebanon and United National 
Development Programme (UNDP) 
[9]. Incidence rates were unadjusted 
and 95% confidence intervals (CI) were 
calculated (with direct standardization) 
to compare estimates of amputation 
rate across the regions.

Statistical analysis
The analysis was carried out using Stata 
SE, version 11.0 software. Results were 
tabulated and associations with indica-
tion and other variables were initially 
examined using the chi-squared test. 
Both medians and geometric means 
were used to describe length of hospital 
stay, in order to take into account the 
skewed nature of the data.

Logistic regression was applied to 
investigate the association between 
indication and the level of surgery. 
Age- and sex-adjusted odds ratios 
(OR) were estimated with 95% con-
fidence intervals (CI). In adjusting for 
confounders, age was categorized into 
< 30, 30–49, 50–64, 65–79 and 80+ 
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years, to maintain adequate numbers 
in each strata. Diabetes, vascular and 
other indications were compared with 
trauma-related amputation.

Poisson regression with scaled de-
viance to correct inadequate fit from 
over dispersion was used to investigate 
the association between indication and 
the length of hospital stay, adjusting for 
age and sex. Similarly, level of surgery 
was examined for its association with 
hospital length of stay, adjusting for 
indication, age and sex.

Results

Incidence
During 2007, there were 661 limb 
amputations identified. Of these 267 
(40%) were major level amputations 
and 394 (60%) were minor amputa-
tions, while 574 (87%) were lower limb 
amputations (Table 1). The rate for 
all types of amputation was 1.76 per 
10 000 persons, and the rate of lower 
extremity amputation was 1.40 per 
10 000. The rate for major amputations 
was 0.64 per 10 000 persons and the 
rate for minor amputations was 0.95 
per 10 000. There was variation across 
the regions, with southern Lebanon 
recording the highest amputation rate 
at 3.82 per 10 000 persons (Table 2).

Diabetes was the indication for 59% 
of the amputations, vascular disease for 
18% and trauma for 12% (Table 3). 
Indications for surgery were similar 
across all regions, including southern 
Lebanon where trauma, diabetes and 
vascular disease amputations all oc-
curred at more than twice the national 
rate (Table 2).

Age and sex
The mean age of amputation patients 
was 63 (SD 21) years and 66% were 
male (Table 3). There was strong evi-
dence (χ2-test, P < 0.001) that patients 
with different indications for surgery 
had different age distributions (Fig-
ure 1). For example 70% of diabetic 

patients were aged 70+ years, compared 
with 4% of trauma patients. The mean 
age was 73 (SD 10) years for diabetic 
amputations, 63 (SD 12) years for 
vasculopathy and 30 (SD 18) years 
for trauma. Males comprised a higher 
proportion of trauma-related amputa-
tion patients than in other indication 
groups (86% versus 61%–64%) (χ2-test, 
P < 0.001).

Major level surgery
Over two-thirds of trauma patients 
(69%) had upper limb amputations, 
whereas this was rare for vascular and 
diabetic patients (1% and 3% respec-
tively) (χ2-test, P < 0.001). Although 
40% of all amputations were major 
level, this differed significantly across 
different indications; 20% of trauma-
related amputations were major, 37% 
of diabetes-related and 76% of vascular-
related (χ2-test, P < 0.001) (Table 1). 
Thus, compared with patients with 
trauma-related amputations, those with 
diabetes had higher odds of major level 
surgery (OR = 2.37; 95% CI: 1.32–4.26) 
and those with vascular indications had 
even higher risk of major surgery (OR = 
12.7; 95% CI: 6.36–25.4). When these 
figures were adjusted for age and sex, 
the estimated odds ratios increased sub-
stantially (OR = 7.87; 95% CI: 2.8–21.9 
and OR = 46.3, 95% CI: 15.9– 134 
respectively).

Length of hospital stay
The geometric mean length of hospital 
stay for all patients was 5.2 days. Ampu-
tations following diabetes and vascular 
disease were associated with the longest 
length of hospital stay (geometric mean 
4.7 and 4.9 days respectively) compared 
with trauma cases (1.8 days). Patients 
with minor level amputations had 
shorter mean hospital stays (3.9 days) 
than those with major level amputa-
tions (5.8 days). Patients with diabetes 
and vascular indications for surgery 
had 4.56 and 6.33 times respectively 
longer hospital stays compared with 
patients with trauma. Independent of Ta
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the indication for surgery, age and sex, 
patients with major surgery still had a 
small but statistically significant 26% 
increase in length of hospital stay [ad-
justed relative risk (RR) = 1.26; 95% CI: 
1.01–1.57] (Table 4).

Missing data
Our nationwide study included 92 of 
126 accredited hospitals, 55 of them 
had available amputation data and 37 
did not perform amputations, but still 
responded to the MoPH order, contrib-
uting to a response rate of 73%. Half of 
the amputations (51%) were performed 
in top accredited hospitals (rated level 1, 
reflecting the highest standards) and 
36% were in level 2 (out of a possible 
4 levels).

Discussion

Strengths and limitations
The data collected by the MoPH pro-
vided an excellent overall picture of 
amputation in Lebanon. The results 
came from a wide range of regions and 
there was a good response, from almost 
three-quarters of hospitals. Those 
hospitals which did not submit data 
were evenly spread across the country 
and were expected to mainly comprise 
smaller hospitals that did not perform 
major amputation surgery. Missing 
responses highlight that not all hospitals 
had thus far fully computerized their 
data. Manual data entry leads to organi-
zational challenges and multiple errors. 

Table 2 Limb amputation rates by region, Lebanon, 2007

Region No. of cases Populationa Amputation rate per 
10 000

95% CI

Mount Lebanon 164 1 501 570 1.09 0.97–1.21

South Lebanon 238 622 683 3.82 3.48–4.17

Beirut 50 390 503 1.28 1.03–1.53

Bekaa 76 471 209 1.61 1.36–1.87

North Lebanon 133 768 709 1.73 1.52–1.94

Total 661 3 755 034 1.76 1.63–1.89
aSource: [9]. 
CI = confidence interval.

Table 3 Age, sex, indication for surgery, level and length of hospital stay of patients 
undergoing limb amputation, Lebanon, 2007

Variable % of cases
(n = 661)

Indication for surgery

Diabetes 59

Vasculopathy 18

Trauma 12

Uncontrollable infection 7

Tumour 2

Congenital deformity 1

Other (scleroderma, Buerger disease, rheumatic diseases) 1

Age (years)

0–19 6

20–39 8

40–59 17

60–79 50

80+ 18

Sex

Male 66

Female 34

Limb level

Upper limb 13

Foot and toes 47

Tibia 22

Femur 18

Level of surgery 

Minor 60

Major 40

Length of hospital stay (days)

0–1 14

2–4 29

5–7 24

8–14 19

15+ 14
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However, all the large main hospitals 
and university hospitals did contribute 
to our data. The files received from 
participating hospitals included very 
little missing data. For any patient that 
had missing codes or age data the hos-
pital was contacted to elucidate miss-
ing values. A small number of patients 
with incomplete data were omitted 
from the analysis. Our incidence of 
amputation is therefore likely to be an 
underestimate of the true rate. Not only 
were there some hospitals that did not 
provide data, but the hospitals that did 

may not have included all the eligible 
minor amputations [5]. Thus it is pos-
sible that trauma was underestimated 
as an indication, especially for minor 
amputations.

Our figures were also limited 
in that we were unable to allow for 
multiple indications for an individual 
patient. Ideally, multiple comorbidi-
ties would be recorded so that a pa-
tient undergoing amputation can be 
registered as having both diabetes 
and vascular disease. In our data, it 
is uncertain whether one indication 

was recorded in preference to another. 
Diabetes may have been considered 
the preferred indication if it were di-
agnosed; however it is possible that 
some hospitals may have taken a dif-
ferent approach. The presence of any 
bias from overlap of indications is only 
likely to underestimate the impact of 
diabetes on amputation and will not 
impact on our conclusions.

A more in-depth analysis would 
have been possible if data were available 
on socioeconomic status and education 
for individual patients. Confounders 
could have been adjusted for and any 
distinguishing disparities could be iden-
tified and better understood, especially 
between regions. It was not the main 
focus of this cross-sectional analysis, 
however, to answer questions about 
inequality.

Amputation incidence from a 
cross-sectional survey does not give 
a meaningful picture of the ongoing 
burden of disease from amputation, i.e. 
the prevalence of patients living with 
previous amputation. To document the 
prevalence of amputation a communi-
ty-based survey would be more appro-
priate and this might include questions 
that address the ongoing functional, 
social and economic impact of amputa-
tion. Variables such as mortality and 
quality of life would enable a better un-
derstanding of the ongoing impact of 
amputation.

Incidence
Taking into account that our amputa-
tion incidence of 1.76 per 10 000 was 
likely to be an underestimate and may 
have been higher if all hospitals re-
sponded; this rate is not especially high 
compared with developed countries. 
Our incidence for lower extremity am-
putation of 1.4 per 10 000 population 
falls in the middle range of a 10-centre 
study [10]. Our diabetes-related ampu-
tation rate of 0.9 per 10 000 population 
is much less that the rates if 2.8–43.9 
per 10 000 population in one review 
from the 1990s [11] and less than 
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diabetes-related rates found in Scotland 
(1.5 per 10 000 in 2006, in a population 
with diabetes prevalence of 3.8%) [12], 
even though the prevalence of diabetes 
is likely to be higher in Lebanon (13.7% 
in 1995) [13]. In a previous study, dif-
ferences in the known prevalence of 
diabetes did not account for the differ-
ences in overall amputation rates be-
tween centres [10]. Amputation rates 
were thought to be more significantly 
related to the availability of health care 
and the incidence of vascular disease. 
A wide variation in the incidence of 
amputation exists between popula-
tions owing to the medical, cultural 
and social factors involved, along with 
the structure of health care services and 
attitudes of health professionals [11]. 
Due to the multitude of contextual 
factors involved there are few recom-
mendations for an appropriate ampu-
tation rate.

There is some suggestion that the 
incidence of amputation in Lebanon 
may have increased from 0.46 in 
2001–05 to 1.59 per 10 000 popula-
tion in this study in 2007 (Table 5) 
[5]. However, differences in sample 
selection, measurement and response 
rates may also explain these results. 
Reflecting this, the apparent increase 
in amputation surgery occurred across 
all indications. Changes in health ser-
vice provision or in the practice of 

health professionals may also have 
contributed.

The rate of amputation may be up 
to 3-fold higher in southern Lebanon 
than in Beirut or Mount Lebanon ar-
eas and the higher rate was evident 
for all indications. Political instability, 
challenges to health service provision 
and poor socioeconomic conditions 
in the south of Lebanon [14], or a 
rebound from these factors, may con-
tribute. In 2006, thousands of cluster 
bombs were dropped in the area, and 
there are an estimated 0.5 to 1 million 
unexploded submunitions. In addition 
to the destruction of infrastructure, 
residential buildings and health care 
centres, the impact of unexploded clus-
ter bombs is thought to be felt for years 
to come, obstructing economic and 
social development [15]. During an 
assessment of affected health facilities 
carried out by the Lebanese MoPH 
and the World Health Organization 
in 2006, 26% of all health facilities in 
the area were not operating due to 
destruction, inaccessibility or deficient 
staff numbers, and electricity short-
ages, medical supplies and water sup-
ply were major problems preventing 
health service delivery [16]. Valuable 
education and screening for diabetics 
at risk of foot ulcers may have been 
relegated in priority, especially with 
the shortage in medical services and 

supplies. Further research should aim 
to clarify the etiology of higher ampu-
tation rates in the south and the distri-
bution of other diabetic complications. 
There are little data available on the 
distribution of neuropathy, retinopa-
thy and nephropathy in Lebanon.

Indications
Diabetes was the main indication 
for amputation (59%), followed by 
vascular disease (18%). Our results 
show that the diabetes-related am-
putation rate may have increased 
from 0.28 per 10 000 persons in 
2001–05 [5] to 0.94 per 10 000 in 
2007 (Table 5). This may reflect an 
increasing prevalence and severity of 
diabetes in Lebanon or a difference 
in study methodology. Furthermore, 
poor control and high prevalence 
of vascular complications has been 
demonstrated in adult patients with 
type 2 diabetes in Lebanon and in 
neighbouring regions [17,18].

Management of diabetes in neigh-
bouring Arab states of the Gulf Region 
has been described as suboptimal 
[4,18] and similarly in Lebanon pri-
mary care is not well developed. Many 
of those who provide such services are 
not fully trained as family physicians. 
The diagnosis and the management 
of the diabetic foot are sometimes in-
sufficient. Yet foot problems can be 

Table 4 Number of cases and relative risks for the length of hospital stay in days by indication for surgery and level of limb 
amputation, Lebanon, 2007

Variable No. of 
cases

Length of stay Length of stay
(adjusted for age, sex)

Length of stay (adjusted for 
indication, age, sex)

RR (95% CI) aRR (95% CI) aRR (95% CI)

Indication for surgery

Trauma 80 1 1 –

Diabetes 387 2.74 (1.67–4.50) 4.56 (2.41–8.64) –

Vascular 117 3.84 (2.29–6.45) 6.33 (3.35–12.0) –

Other 77 1.78 (0.98–3.25) 2.08 (1.13–3.84) –

Level of surgerya

Minor 394 1 1 1

Major 267 1.55 (1.26–1.91) 1.54 (1.25–1.90) 1.26 (1.01–1.57)
aMajor = above the ankle or above the wrist; minor = hand, foot or part thereof. 
RR = relative risk; aRR = adjusted relative risk; CI = confidence interval. 
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largely preventable through simple foot care, and diabetic patients 
should have regular foot checks. The large majority of type 2 dia-
betes should be possible to prevent [19] and a multidisciplinary 
approach to foot care has been shown to play an important role 
in reducing rates of major amputation in diabetic patients [20].

The risk factors for both diabetes and vascular disease closely 
overlap. Obesity rates and cigarette smoking are increasing 
among the Lebanese population [21]. The prevalence of obesity 
in 2003 was about 19% for women and 14% for men, and the 
prevalence of overweight was 49.4% and 57.7% respectively, 
similar to rates observed in developed countries. The most obese 
were those less educated, just as higher rates of type 2 diabetes 
have been demonstrated in low socioeconomic groups in 
Lebanon [2]. Addressing risk factors such as body mass index, 
smoking, nutrition and physical activity will reduce cardiovas-
cular disease and slow the progression to vasculopathy. This is 
especially important for the diabetic patient. A comprehensive 
approach to preventing, detecting and managing diabetes is 
urgently required.

Our figures for trauma, which accounted for 6% of major 
amputation surgeries, are consistent with a multi centre study 
in 2000, where trauma accounted for less than 10% of major 
amputations in 9/10 centres [10]. In the Islamic Republic of Iran, 
87% of trauma-related amputation patients in 2000–04 were 
men and the mean age was 29 years [22], virtually equivalent to 
our results (86% males and mean age 30 years). Trauma-related 
amputations included war, mines, road traffic and occupational 
accidents. Road traffic accidents are an important public health 
issue in Lebanon as they may be in countries such as the Islamic 
Republic of Iran. More than 350 individuals die every year in 
Lebanon from car accidents and people aged 15–40 years are the 
most affected [23].

The Lebanese–Israeli conflict in July 2006 was expected to 
push the main indication for amputation further towards trauma. 
Although this was not the case, it is still possible that the conse-
quences of war may not appear in the amputation statistics until 
later years. Landmines are known to be a major cause of trauma 
indicating amputation and many 10 000s to 100 000s of cluster 
bomb submunitions are reported to have been dropped over 
southern Lebanon [5].

Major level surgery
Lower extremity amputations constituted 87% of all amputations 
and occurred mostly in the foot and lower leg, reflecting the 
pathology of diabetes. These findings are consistent with previous 
studies of amputation in Lebanon (Table 5). Also the 37% rate 
of major amputation for diabetes patients was similar to the 41% 
found in England [1]. The importance of diabetes and vascular-
related amputations was demonstrated with evidence that these 
patients had significantly greater rates of major surgery (adjusted 
OR = 7.87 and OR = 46.3 respectively).Ta
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Length of hospital stay

Patients with diabetes and vascular 
indications had much longer hospital 
stays compared with patients with 
trauma-related amputation (adjusted 
RR = 4.56 and 6.33 respectively). 
Independent of indication, age and 
sex, patients with major surgery had a 
statistically significant estimated 26% 
longer hospital stay. Our results are 
consistent with the longer hospital 
stay among diabetes-related lower 
extremity amputations in England 
compared with patients without dia-
betes [1].

The mean length of hospital stay 
in Lebanon after amputation (10.1 
days) was much less than the mean 
61.7 days found in Australia [24]. This 
may indicate varying approaches of 
different health systems to rehabilita-
tion.

Conclusions

Diabetes and vascular indications were 
not only more common than trauma-re-
lated amputation, but both were associ-
ated with more major surgery and longer 
hospital stays. These factors must be con-
sidered when assessing the burden of 
disease for amputation, especially when 
looking for the best ways to alleviate this 
burden and improve health services. The 
development of health policies for diabe-
tes prevention and education should tar-
get those most at risk, including the less 
educated and those living in challenging 
political and sociocultural environments 
such as southern Lebanon.
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Prevention and control of noncommunicable diseases: guidelines for primary health care in low resource 
settings

The primary goal of Prevention and control of noncommunicable diseases: guidelines for primary health care in low resource 
settings is to improve the quality of care and the outcome in people with type 2 diabetes in low-resource settings. 
The guideline provides a basis for development of simple algorithms for management of diabetes with essential 
medicines and technology available in first-contact health services in low-resource settings. It recommends a set of 
basic interventions to integrate management of diabetes into primary health care. The recommendations are limited to 
patients with type 2 diabetes, as the more complex management of type 1 diabetes requires more specialized care.

The target users are health care professionals responsible for developing diabetes treatment protocols which will be used 
by health care staff in primary care units in low-resource settings. A guideline development group was constituted, which 
included external experts and WHO staff.

Further information about this and other WHO publications is available at: http://www.who.int/publications/en/
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Obesity, overweight and underweight among adults 
in an urban community in Yemen
A.A. Gunaid 1

ABSTRACT High body mass index (BMI) is an important risk factor for morbidity and mortality, while low BMI is 
an indicator of undernutrition; both may be concerns in low-income countries. This cross-sectional, primary-
care based study aimed to measure the sex and age-specific mean BMI and estimate the prevalence of obesity, 
overweight and underweight among adults in an urban community in Sana’a, Yemen. A total of 2500 subjects 
(919 males and 1581 females) were recruited in 2006. The crude mean BMI for all ages was significantly higher in 
females [23.9 (SD 5.1) kg/m2] than males [21.8 (SD 8.9) kg/m2]. The mean BMI trend was associated with age, with 
a peak in the age group 35–44 years. Calculated prevalence showed 18.0% of males and 14.6% of females were 
overweight (BMI ≥ 25 kg/m2) and 2.5% of males and 12.4% of females were obese (BMI ≥ 30 kg/m2). In contrast a 
substantial number of subjects were underweight (BMI < 18.5 kg/m2): 20.1% of males and 14.6% of females. 

1Department of Medicine, University of Sana’a Medical School, Sana’a, Yemen (Correspondence to A.A. Gunaid: abdullahg@y.net.ye; agunaid@
gmail.com).

Received: 15/09/11; accepted: 01/11/12

البدانة وفرط الوزن ونقص الوزن بني البالغني يف جمتمع حرضي يف اليمن
عبد اهلل أمحد جنيد

التغذية،  BMI من عوامل االختطار اهلامة بالنسبة ملعّدالت املراضة والوفيات، فاملنَْسب املنخفض مؤرش عىل نقص  ُيَعدُّ َمنَْسب كتلة اجلسم  اخلالصـة: 
ويدعو ارتفاع وانخفاض هذا الـَمنَْسب للقلق يف البلدان املنخفضة الدخل. وهتدف هذه الدراسة املستعرضة املستندة عىل الرعاية األولية إىل قياس َمنَْسب 
اليمن.  البالغني يف جمتمع حرضي يف صنعاء يف  البدانة وفرط الوزن ونقص الوزن بني  انتشار  النوعي للجنس والعمر، مع تقدير معّدالت  كتلة اجلسم 
شملت الدراسة 2500 مشاركًا )منهم 919 من الذكور و1581 من اإلناث(، وذلك يف عام 2006. وقد كان املنسب الوسطي اخلام لكتلة اجلسم أعىل بمقدار 
ُيْعَتدُّ به إحصائيًا لدى اإلناث ]23.9 كغ/م2 بانحراف معياري 5.1[ مما لدى الذكور ]21.8 كغ/م2 بانحراف معياري 2.5[. وكان اجتاه َمنَْسب كتلة اجلسم 
الوسطي مرتبطًا بالعمر، ويبلغ ذروته يف املجموعة العمرية 35-44 عامًا. وقد أوضحت معدالت االنتشار املحسوبة أن 18.0% من الذكور و14.6% من 
اإلناث ُمفرطوا الوزن )َمنَْسب كتلة اجلسم ≤ 25 كغ/م2(. وأن 2.5% من الذكور و12.4% من اإلناث مصابون بالبدانة )َمنَْسب كتلة اجلسم ≤ 30 كغ/م2(. 
وباملقابل فإن عددًا كبريًا من عنارص الدراسة هم ناقصوا الوزن )َمنَْسب كتلة اجلسم أقل من 18.5 كيلوغرام/م2(، وكان 20.1% منهم ذكورًا، و14.6% إناثًا.

Obésité, surpoids et insuffisance pondérale chez des adultes d'une communauté urbaine au Yémen

RÉSUMÉ Un indice de masse corporelle élevé représente un facteur de risque important de morbidité et 
de mortalité, alors qu'il s'agit d'un indicateur de dénutrition lorsqu'il est faible ; les deux cas sont des motifs 
de préoccupation dans les pays à faible revenu.

 
La présente étude transversale sur les soins primaires visait 

à mesurer l'indice de masse corporelle moyen en fonction de l'âge et du sexe et à estimer la prévalence de 
l'obésité, du surpoids et de l'insuffisance pondérale chez des adultes dans une communauté urbaine à Sanaa 
(Yémen). Au total, 2500 sujets (919 hommes et 1581 femmes) ont été recrutés en 2006. La moyenne brute de 
l'indice de masse corporelle tous âges confondus était significativement plus élevée chez les femmes (23,9 kg/m2 
[ET 5,1]) que chez les hommes (21,8 kg/m2 [ET 8,9]). La tendance moyenne de l'indice de masse corporelle a été 
associée à l'âge, avec un pic dans le groupe des patients âgés de 35 à 44 ans. Le calcul de la prévalence a révélé 
que 18,0 % des hommes et 14,6 % des femmes étaient en surpoids (indice de masse corporelle ≥ 25 kg/m2) et 
2,5 % des hommes et 12,4 % des femmes étaient obèses (indice de masse corporelle ≥ 30 kg/m2). En revanche, un 
nombre important de sujets souffrait d'insuffisance pondérale (indice de masse corporelle < 18,5 kg/m2) : 20,1 % 
des hommes et 14,6 % des femmes.
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Introduction

Overweight and obesity are defined 
by the World Health Organization 
(WHO) as abnormal or excessive fat 
accumulation that may impair health 
[1]. WHO projects that by 2015, ap-
proximately 2.3 billion adults will be 
overweight and more than 700 million 
adults will be obese [1]. In low-income 
countries the problems of overweight 
and obesity have achieved global rec-
ognition only during the past decade, in 
contrast to underweight, malnutrition 
and infectious diseases which have al-
ways dominated as concerns [2] Excess 
body weight is the sixth most important 
risk factor contributing to the overall 
burden of disease worldwide [2]. There 
is an overall consensus that obesity 
poses a significant risk for the develop-
ment of cardiovascular disease, altera-
tions in glucose metabolism and certain 
cancers, and reduces life expectancy [3]. 
Body mass index (BMI) is a simple in-
dex of weight-for-height that correlates 
reasonably with body fat content. It is 
also a measure of underweight in adults, 
specifically in women, for whom a BMI 
< 18.5 kg/m2 is an indicator of maternal 
undernutrition [4].

The objective of this study was to 
measure mean BMI and to estimate the 
prevalence of obesity, overweight and 
underweight by BMI categories. It was 
hoped that this work would highlight 
the burden of obesity and underweight 
as risk factors for ill-health in Yemen 
among adults in an urban community. 
To the best of our knowledge, this is 
the first published data on BMI trends 
in Yemen.

Methods

Study setting and sample
This survey was conducted during the 
first half of 2006. The study protocol was 
approved by the ethics committee at our 
university. The study sample was derived 
from an urban community population 

attending an outpatient general medical 
practice clinic in Sana’a city, Yemen. 
Subjects from this urban community 
included in the study were adult males 
and females aged 20 years or over, who 
were registered for primary care services. 
Individuals aged < 20 years, and those 
with chronic debilitating diseases were 
excluded from the study.

A random sample was drawn from 
the general practitioners’ list first by 
numbering all the individual members 
in the target population, and then 
computer-generating random numbers 
from that list. The sample size was calcu-
lated using the WHO Epi-Info software, 
version 6.02. Taking into consideration 
the following criteria: target population 
(males and females aged ≥ 20 years) 
10 000 subjects; expected frequency 
of high BMI 3.5% (as no previous 
data were available in Yemen); worse 
expected value 4.0%; the sample size 
calculated at 90% confidence interval 
was 2677.

After obtaining written consent, 
each participant was invited to attend 
in the morning for clinical assessment 
using a standard protocol including his-
tory of a chronic disease, age and sex 
and height and weight measurements. 
BMI was calculated as recommended 
by WHO as: body weight (kg)/square 
height (m2) [4]. 

Mean BMI was estimated for each 
sex age groups for adults aged 20 years 
and older. BMI was also categorized 
according to the WHO criteria as: 
underweight (BMI < 18.5 kg/m2), 
normal weight (BMI 18.5–24.9 kg/
m2), overweight (BMI 25–29.9 kg/
m2) and obesity (BMI ≥ 30 kg/m2) 
[4]. Age groups were categorized at 10-
year interval from ≤ 24 to ≥ 65 years. 
The underweight (thin) subjects were 
further subclassified as recommended 
by the WHO into 3 grades [4] as: grade 
1 (mild thinness, BMI 17.0–18.49 kg/
m2), grade 2 (moderate thinness, BMI 
16.0–16.99 kg/m2) and grade 3 (severe 
thinness, BMI < 16.0 kg/m2). Calcu-
lated prevalence rates of underweight, 

overweight and obesity by age and sex 
were based on the BMI categories men-
tioned above.

Data analysis
Data were entered into a personal 
computer and statistical analysis was 
conducted using 3 statistical packages: 
SPSS, version 9.0 for Windows, Epi-
Info, version 6.02, and Confidence Inter-
val Analysis, version 1.0. Continuous 
variables were expressed as mean and 
standard deviation (SD) and a 2-tailed 
t-test was used for calculating statistical 
significance. Confidence intervals (95% 
CI) were calculated in order to indicate 
precision of sample estimate, variabil-
ity of the characteristics being studied 
and the degree of confidence required. 
Data were also expressed as median 
and interquartile range (IQR) in order 
to show the central tendency and its 
upper and lower quartiles as a preferred 
measure of range to use with skewed 
distributions. Categorical variables were 
expressed as numbers and percentages 
and the difference was measured by 
the chi-squared test. Significance was 
considered at P-value < 0.05.

Results

Basic characteristics
A total of 2677 subjects aged ≥ 20 years 
were invited to participate in the study 
The number of people responding was 
2500 [1581 females (63.2%) and 919 
males (36.8%)], representing an overall 
participation rate of 93.4%.

Data on the basic characteristics of 
study population showed that males 
and females were age matched. The 
median age of the study sample was 38 
(IQR 20) years for males and 40 (IQR 
20) years for females, and the mean age 
was 40.8 (SD 14.5) years for males and 
41.2 (SD 14) years for females.

Males were significantly taller than 
females [mean height 163.4 (SD 6.7) cm 
versus 151.8 (SD 6.1) cm] (P < 0.001). 
Males also had a higher mean weight 



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثاين عرش

1189

value than females [58.4 (SD 11.4) kg 
versus 55.0 (SD 12.4) kg] (P < 0.001).

Prevalence of overweight, 
obesity and underweight
A total of 808 out of 2500 adults (32.3%) 
were overweight and a quarter of these (n 
= 220) were obese, an overall prevalence 
of obesity of 8.8%. A higher proportion 
of females than males were overweight 
(26.8% versus 18.0% respectively) and 
obese (12.5% versus 2.5% respectively) 
(Table 1). In contrast, more males than 
females were underweight (20.1% ver-
sus 14.6% respectively).

Mean BMI values by age and 
sex
The mean BMI was significantly higher 
overall in females than in males BMI 
[23.9 (SD 5.1) kg/m2 versus 21.8 (SD 
3.9) kg/m2] (P < 0.001) (Table 2). Our 
estimates of mean BMI as a primary 
outcome show that the trend was associ-
ated with age, with the greatest associa-
tion between 35-44 years of age, and the 
lower or flattened association in younger 
and older ages. At age 35–44 years, mean 
BMI was significantly higher in females 
than in males [25.3 (SD 5.2) kg/m2 
versus 22.8 (SD 3.9) kg/m2] (t = 6.47, df 
= 646, P < 0.001). For other age groups, 
the mean BMI was also significantly 
higher in females than in males, except 
for the age group 20–24 years.

Prevalence of overweight, 
obesity and underweight by 
BMI categories
Table 3 shows that 18.0% of males 
and 26.8% of females were overweight 
(Yates corrected χ2 = 24.5, P < 0.001) 

and 2.5% of males and 12.4% of females 
were obese (Yates corrected χ2 = 70.6, P 
< 0.001). The prevalence of underweight 
was 20.1% in males and 14.6% in females 
Yates corrected (χ2 = 12.4, P < 0.001). 
Calculating the mean BMI for each 
body weight category showed that the 
overweight subjects had mean BMI of 
26.9 (SD 1.3) kg/m2 in males and 27.2 
(SD 1.4) kg/m2 in females, and that 
the obese subjects had mean BMI 32.5 
(SD 2.3) kg/m2 in males and 33.1 (SD 
3.0) kg/m2 in females. The underweight 
males and females had the same mean 
BMI of 16.9 (SD 1.2) kg/m2.

Analysis of underweight
Among the underweight subjects, mild 
thinness was noted among 60.5% and 
51.9% of thin males and females respec-
tively (Yates corrected χ2 = 2.7, P = 0.09), 
moderate thinness among 20.5% and 
29.9% of thin males and females respec-
tively (Yates corrected χ2 = 4.2, P = 0.04) 
and severe thinness among 19.0% and 
18.2% of thin males and females respec-
tively (Yates corrected χ2 = 0.0, P = 0.95) 
(Table 4). A subgroup analysis of data of 
underweight women showed that out of 
the 231 adult females with BMI < 18.5 
kg/m2, 141 (61.0%) were of reproduc-
tive age (20–40 years). The mean age of 
this subgroup was 28.8 (SD 6.2) years, 
their mean BMI was 17.0 (SD 1.1) kg/
m2 and their median BMI was 17.3 (IQR 
1.5) kg/m2. Their mean height was 153.5 
(SD 6.6) cm, and median height was 
153.0 (IQR 9.5) cm. It can be assumed 
that they had undernutrition by BMI 
criteria, yet only 7.0% of them had short 
stature (height < 145 cm).

Discussion

In this study we used both mean values 
and categories of BMI to describe the 
spectrum of body weight status in an ur-
ban community in Yemen. Using mean 
BMI as a primary outcome, we found 
age-specific and sex-specific differences 
in the population distribution of mean 
BMI values across different age groups 
in both sexes. In addition, using BMI 
categories as a secondary outcome, we 
found that about half of the study popu-
lation had normal BMI category, with 
both overweight and obesity almost 
2-fold more frequent than underweight.

BMI is an anthropometric meas-
ure that provides the most useful, al-
beit crude, population-level measure 
of obesity and underweight [4]. WHO 
therefore proposed the use of BMI to 
monitor both undernutrition and over-
weight. Interpretation of BMI values 
are considered as essentially independ-
ent of height except for the very tall 
(height above 1.90 m) and the very 
short (height below 1.50 m), as the val-
ues would then be height-biased [4,5]. 
Analysis of data from 2 large clinical 
trials has shown that all measures of 
adiposity correlated with each other 
and with incident cardiovascular events 
[6,7]. In clinical practice, BMI should 
be considered as a tool for the initial 
clinical assessment of total body fatness, 
and waist circumference as a tool for as-
sessing body fat distribution, especially 
in those with a BMI < 30 kg/m2 [8].

The global burden of disease attrib-
utable to high BMI include type 2 dia-
betes, hypertensive disease, ischaemic 

Table 1 Prevalence of underweight, overweight and obesity by sex for 2500 Yemeni adults

Sex BMI category

< 18.5 kg/m2 25–29.9 kg/m2 ≥ 30 kg/m2

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

Male 185 20.1 17.5–22.7 165 18.0 15.5–20.4 23 2.5 1.6–3.7

Female 231 14.6 12.9–16.4 423 26.8 24.6–28.9 197 12.5 10.8–14.1

Both sexes 416 16.6 15.2–18.1 588 23.5 22.0–25.2 220 8.8 7.7–10.0

BMI = body mass index; CI = confidence interval.
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heart disease, ischaemic stroke, colon 
cancer, postmenopausal breast cancer, 
endometrial cancer in women and os-
teoarthritis [9–11]. Data from the Pro-
spective Studies Collaboration, which 
analysed 900 000 adults, demonstrated 
a 30% increase in all-cause mortality for 
every increase of 5 units in BMI above 
a BMI of 25 kg/m2 [12]. Preliminary 
analysis of the global burden of disease 
associated with higher BMI, suggested 
that the population distribution of BMI 
values for men and women in each age 
group provided more valuable infor-
mation than simply the proportions of 
the population who were classified as 
overweight and obese [9]. Also in the 
majority of the available data world-
wide, the mean BMI increases with age 
and then starts to fall with rising age [9]. 

Our data provide the same information 
for Yemen. The highest mean BMI for 
both males and females in our study was 
in the age group 35–44 years, as com-
pared with the age group 45–59 years 
in some other countries in the Eastern 
Mediterranean region such as Saudi 
Arabia [13], Jordan [14] and Islamic 
Republic of Iran [15].

WHO now accepts a BMI of 25.0 
kg/m2 or higher as abnormal; the over-
weight category is classified as obese 
when BMI is 30.0 kg/m2 or more [9]. 
The International Obesity Task Force 
estimates that at present at least 1.1 bil-
lion adults are overweight, including 
312 million who are obese [2]. In the 
past 20 years, the rates of obesity have 
tripled in developing countries, where 
the population has been adopting 

modern lifestyles involving decreased 
physical activity and overconsumption 
of cheap, energy-dense food [16]. In 
this study, out of 2500 adults screened 
in an urban community in Yemen, a 
total of 808 had were overweight and 
220 of them were obese, with a female 
predominance in the prevalence of both 
overweight and obesity, i.e. more than 
one-third of our study population were 
either overweight or obese. In subjects 
aged 20–100 years in our study, the cal-
culated crude prevalence of overweight 
was 26.8% for females and 18.0% for 
males; and the prevalence of obesity was 
12.5% for females and 2.5% for males. 
The WHO Global Infobase reported 
that in 2010 in Yemen, the prevalence 
of overweight for subjects aged 15–100 
years was 32.2% for females and 24.6% 

Table 2  Mean body mass index (BMI) values by age and sex 

Age range (years) Males Females

No. Mean (SD) BMI 95% CI No. Mean (SD) BMI 95% CI

(kg/m2) (kg/m2)

20–24 94 20.4 (3.5) 19.7–21.0 165 20.7 (3.8) 20.0–21.2

25–34 262 21.4 (3.5) 21.0–21.9 390 23.2 (4.6) 22.7–23.7

35–44 242 22.8 (3.9) 22.3–23.3 406 25.3 (5.2) 24.8–25.8

45–54 135 22.5 (4.1) 21.8–23.2 293 25.1 (5.4) 24.4–25.7

55–64 103 21.8 (4.3) 21.0–22.7 205 23.9 (5.2) 23.0–24.6

65+ 83 20.8 (3.6) 20.0–21.6 122 23.0 (4.8) 22.2–23.9

Total 919 21.8 (3.9) 21.6–22.0 1581 `23.9 (5.1) 23.6–24.0

BMI = body mass index; SD = standard deviation; CI = confidence interval.

Table 3 Calculated prevalence rates/mean body mass index (BMI) of obesity, overweight and underweight by BMI categories 
and sex

Sex/BMI category No. % 95% CI Mean (SD) BMI Median (IQR) BMI

(kg/m2) (kg/m2)

Males (n = 919)

< 18.5 kg/m2 185 20.1 16.8–17.0 16.9 (1.2) 17.3 (1.5)

18.5–24.9 kg/m2 546 59.4 21.4–21.7 21.5 (1.8) 21.5 (2.8)

25–25.9 kg/m2 165 18.0 26.7–27.1 26.9 (1.3) 26.7 (1.9)

≥ 30 kg/m2 23 2.5 31.5–33.5 32.5 (2.3) 31.6 (3.5)

Females (n = 1581)

< 18.5 kg/m2 231 14.6 16.7–17.0 16.9 (1.2) 17.0 (1.6)

18.5–24.9 kg/m2 730 46.2 21.6–21.9 21.7 (1.9) 21.6 (3.3)

25–25.9 kg/m2 423 26.8 27.1–27.3 27.2 (1.4) 27.1 (2.3)

≥ 30 kg/m2 197 12.4 32.6–33.5 33.1 (3.0) 32.4 (3.3)

CI = confidence interval; SD = standard deviation; IQR = interquartile range (25%, 75%); 
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for males; and the prevalence of obesity 
was 6.2% for females and 2.0% for males 
[17]. Among a semirural population 
aged ≥ 35 years in Yemen we have previ-
ously found that the age-standardized 
prevalence (for age range 35–64 years) 
of overweight was 35.4% for females 
and 26.8% for males [18]. As compared 
with other countries in the EMR, Table 
5 shows that our prevalence rates for 
overweight and obesity among males 
and females were much lower than the 
corresponding rates for Saudi Arabia, 
Jordan, Egypt, Islamic Republic of Iran 
and Syrian Arab Republic; but compa-
rable to the rates in Sudan [17]. This 
finding might be explained by the fact 
that Yemen is still a low-income country 

compared with other countries in the 
region, and adoption of a Western life-
style has not yet been well established.

Analysis of the relationship between 
BMI and both morbidity and mortal-
ity has suggested that the association of 
BMI with most diseases is continuous. 
Therefore the use of mean BMI has 
replaced the usual categorical analysis 
based on rates of overweight and obe-
sity [9,10,12]. At all ages and through-
out the world, women generally have 
higher mean BMI and higher rates of 
obesity than men, for biological reasons 
[9]. The crude mean BMI of subjects 
aged 20–100 years in our study was 
significantly higher for females (23.9 

kg/m2) than for males (21.8 kg/m2), 
with the age-dependent mean differ-
ence between females and males being 
maintained across all age groups. The 
WHO Global Infobase reported that 
in 2010 in Yemen, the mean BMI for 
subjects aged 15–100 years was 23.1 
kg/m2 for females and 22.6 kg/m2 for 
males [17]. Among a semi-rural popu-
lation aged ≥ 35 years in Yemen we 
have previously found that the mean 
BMI was 23.3 kg/m2 for females and 
23 kg/m2 for males [18]. As compared 
with other countries in the EMR, Table 
5 shows that in our study the crude 
mean BMI values for males and females 
were clearly lower than the crude mean 
BMI for males and females in Saudi 

Table 4 Grades of severity of severe, moderate and mild underweight (thinness) among males and females with low body 
mass index (BMI)

Sex BMI category

< 16 kg/m2 16–16.9 kg/m2 17–18.5 kg/m2

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

Male 35 19.0 13.3–24.0 38 20.5 14.7–26.4 112 60.5 53.5–76.6

Female 42 18.2 13.2–23.2 69 29.9 24.0–35.8 120 51.9 45.5–58.4

CI = confidence interval.

Table 5 Mean body mass index (BMI) and prevalence of overweight (BMI ≥ 25 kg/m2) and obesity (BMI ≥ 30 kg/m2) in some 
Eastern Mediterranean Region countries in males and females aged 15–100 years

Country Year Sex Mean BMI % Overweight % Obesity

(kg/m2)

SaudiArabiaa 2005–2010 Male 26.6 63.1 23.0

Female 27.6 63.8 36.4

Jordana 2005–2010 Male 26.1 57.5 19.6

Female 27.9 63.4 37.9

Egypta 2005–2010 Male 26.7 64.5 22.0

Female 29.6 74.2 48.0

Islamic Republic of Irana 2005–2010 Male 24.9 48.5 10.0

Female 26.5 57.8 29.5

Syrian Arab Republica 2005–2010 Male 24.9 48.4 12.4

Female 26.1 57.2 24.6

Sudana 2005–2010 Male 21.6 17.2 1.5

Female 22.7 29.1 6.5

Yemena 2005–2010 Male 22.6 24.6 2.0

Female 23.1 32.2 6.2

Yemenb 2006 Male 21.8 18.0 2.5

Female 23.9 26.8 12.4
aGlobal Infobase. World Health Organization [17].  
bCurrent study; males and females aged 20–100 years.
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Arabia, Jordan, Egypt, Islamic Republic 
of Iran and Syrian Arab Republic; but 
comparable to those in Sudan [17]. This 
relatively lower mean BMI in our study 
might be attributed to a large number of 
individuals who belong to the normal 
and low BMI values.

Low BMI (underweight, BMI < 18.5 
kg/m2), on the other hand, has recently 
been defined as chronic energy defi-
ciency in adults who are underweight 
for their height due to inadequate food 
intake [4,10]. Low maternal BMI in 
particular is an indicator of maternal 
undernutrition and is a recognized 
risk factor for neonatal mortality [19]. 
Estimates of underweight prevalence 
among women of reproductive age 
(15–44 years) remain high in low- and 
middle-income countries, and have 
been used to calculate the global burden 
of disease attributable to undernutrition 
[11,19,20]. Maternal undernutrition 
ranges from 10% to 19% in most low-
income countries including Yemen, 
where more than 20% of women have a 
BMI less 18.5 kg/m2 [19]. In this study, 

although the prevalence of underweight 
was significantly higher in males than in 
females, the severity of underweight was 
greater in females. In addition, many of 
our underweight females were at repro-
ductive age, with some of them having 
short stature. In view of their low mater-
nal BMI, these females are at increased 
risk of intrauterine growth restriction 
[20] leading to worse neonatal out-
come; and those with maternal short 
stature are at an additional increased 
risk of worse pregnancy outcomes lead-
ing to increased frequency of caesarean 
delivery [21].

The limitation of this study was that 
it was a community study and not a 
subnational or national one. Although 
it presents the first data from Yemen on 
age-specific and sex-specific mean BMI 
values, and on the prevalence rates of 
both excess weight and underweight, 
further study on mean BMI trends in 
recent years in the country should be 
considered. In view of the epidemiologi-
cal nature of the study, waist circumfer-
ence measurement was not considered.

In conclusion, our findings confirm 
that in this community-based study in 
Yemen the spectrum of BMI values 
vary from high (excess body weight) 
to low (underweight). The crude mean 
BMI for all ages was significantly higher 
in females than in males. Mean BMI 
increased with age and then started fall-
ing with rising age. The prevalence rates 
of obesity and overweight had a female 
predominance and appeared to be 
relatively lower than in other countries 
in the region. A substantial number of 
subjects had low BMI with mild thin-
ness being more common among males 
and moderate thinness more frequent 
among females.
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Value systems and locus of control of people 
undergoing aesthetic surgery and their application in 
the work environment: a case study in Cyprus
L. Pantazi 1 and H. Zavrides 2

ABSTRACT With the growth in elective aesthetic plastic surgery in recent years researchers are becoming 
increasingly interested in the psychological aspects of the procedure. The aim of this research in Cyprus was to 
describe the value systems and the locus of control of employees who have undergone aesthetic plastic surgery. 
A questionnaire comprising the Schwartz human value scale, the Rotter scale for locus of control and questions 
about the reason for surgery was completed by 75 employees in a range of occupations. The values rated as very/
supremely important by > 80% of respondents were: preserving public image (power domain), being capable 
(achievement), pleasure and self-indulgence (hedonism), freedom and independence (self-direction) and being 
honest, helpful and responsible (benevolence). They also scored highly on politeness and honouring parents and 
elders (conformity domain) and family security and being clean (security). A small majority (54.7%) was classified 
as internal or extreme internal locus of control.
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 ُنُظم الِقَيم ومواقع التحكم لدى األشخاص الذين جيرون عمليات التجميل وتطبيقاهتا يف بيئة العمل: دراسة حالة من قربص
المربيني بانتازي، هاريس سافريدس

اخلالصـة: مع ازدهار اجلراحة االنتقائية التجميلية يف السنوات األخرية، يتزايد اهتامم الباحثني باجلوانب النفسية هلذه العمليات. وهتدف هذه الدراسة 
التي أجريت يف قربص إىل وصف ُنُظم الِقَيم وموقع التحكم لدى املوظفني الذين أجرَيْت هلم عمليات جتميلية ترميمية. وقد استكمل 75 موظفًا يعملون 
يف خمتلف املواقع استبيانًا يشتمل عىل سلم الِقَيم البرشية لشوارتز، وسلم روتر ملواقع التحكم، إىل جانب أسئلة حول سبب العملية. وقد أعطى أكثر من 
80% من املستجيبني لالستبيان أمهية قصوى/بالغة للِقَيم التالية: املحافظة عىل صورة حمبَّبة لدى الناس )جمال القوة(، امتالك القدرة )اإلنجاز(، املتعة 

ذ(، احلرية واالستقاللية )التوجيه للذات(، امتالك الصدق واملساعدة واملسؤولية )فعل اخلريات(، كام أعطى املستجيبون  والرتفيه عن النفس )التلذُّ
درجات عالية للتهذيب واحرتام الوالدين والكبار )جمال االمتثال(، ولألمن األرسي والنظافة )السالمة(. وصنف الباحثون أغلبية ُصغَرى من الِقَيم 

)54.7%( عىل أهنا مواقع حتكم داخلية أو بالغة الداخلية.

Systèmes de valeurs et locus de contrôle des personnes ayant bénéficié d'une chirurgie esthétique et leur 
application dans le milieu professionnel : étude de cas à Chypre

RÉSUMÉ Avec l'augmentation de la chirurgie plastique esthétique programmée au cours des dernières années, les 
chercheurs se sont de plus en plus intéressés aux aspects psychologiques de l'intervention. Le présent travail de 
recherche mené à Chypre visait à décrire le système de valeurs et le locus de contrôle d'employés ayant bénéficié 
d'une chirurgie plastique esthétique. Un questionnaire comprenant l'échelle des valeurs universelles de Schwartz, 
l'échelle de Rotter pour les locus de contrôle et des questions sur les motifs de la chirurgie a été rempli par  
75 employés exerçant des métiers variés. Les valeurs évaluées comme très/extrêmement importantes pour plus  
de 80 % des répondants étaient les suivantes : préserver son image publique (pouvoir), être capable (réussite), 
se faire plaisir et s'accorder une gratification personnelle (hédonisme), aimer la liberté et l'indépendance 
(autonomie) et être honnête, secourable et responsable (bienveillance). Leurs résultats étaient aussi élevés dans 
les domaines de la politesse, du respect des parents et des anciens (conformité), de la sécurité familiale et de 
la propreté (sécurité). Une petite majorité (54,7 %) avait un locus de contrôle interne ou un locus de contrôle 
interne extrême.
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Introduction

Value theory has been an important 
issue in cross-cultural psychology since 
Rokeach’s work [1]. Most social scien-
tists view values as deeply rooted, ab-
stract motivations that guide, justify or 
explain attitudes, norms, opinions and 
actions. Description of the value sys-
tems of a specific population can lead us 
to targeted decisions and applications 
in the work environment. Schwartz 
developed a theory of potentially uni-
versal aspects in the content of human 
values [2–5] and in 2000 identified 10 
distinct types of motivational values and 
explored the dynamic relations among 
them [6]. Another important theoreti-
cal concept affecting behaviour in the 
work environment is Rotter’s theory of 
locus of control (LOC) [7]. A LOC 
orientation is a belief about whether the 
outcomes of our actions are dependent 
on what we do (internal) or on events 
outside our personal control (external). 
People that are classified as internal tend 
to be more achievement oriented and 
get better paid jobs. Research studies in 
the last decade regarding value systems 
or LOC are important because they 
give us information about how people 
react and behave in the work environ-
ment [8–11].

With the growth in elective aes-
thetic plastic surgery in recent years 
researchers are becoming increasingly 
interested in the psychological aspects 
of the procedure [12–14]. We have 
previously conducted a study regard-
ing the self-esteem, self-image and 
self-confidence in the work environ-
ment of people who have undergone 
aesthetic plastic surgery [15]. The 
results showed that all these 3 vari-
ables scored higher after the operation. 
The purpose of this current research 
was to identify and describe the value 
systems and LOC of employees (in a 
range of occupations) who have un-
dergone aesthetic plastic surgery and 
to interpret these results in relation to 
the work environment.

Methods

Sample
Our sample included 75 individuals 
(60 women and 15 men) aged 18 years 
or above who had undergone aesthetic 
plastic surgery and at that point in time 
were active in work or were students. 
The survey was administered to partici-
pants during their postoperative visits 
with a designated plastic surgeon and 
30–40 days after the intervention. This 
period was judged sufficient for the 
individuals to be completely recovered 
from their operations so that they were 
able identify the results of the aesthetic 
plastic surgery and translate the new 
reality (perception of friends, colleagues 
and relatives of their new look).

Measures
In order to measure their variables, the 
authors developed a questionnaire that 
was a combination of the following: the 
Schwartz value survey [6]; the Rotter 
scale of locus of control [7]; and a series 
of questions that the authors developed 
regarding perceptions of the sample 
connected with the desire of the surgery, 
reasons for the surgery, work environ-
ment, etc. Essential information for the 
third part of the survey was determined 
through personal, pilot interviews. 
The questionnaire consisted of 92 ex-
ploratory questions and 7 demographic 
questions; 29 questions were the closed 
type (“a” or “b”), 61 questions had to be 
answered using a 9-point scale (Likert) 
ranging from –1  (opposed to my val-
ues) to 7 (supremely important), and 2 
questions were multiple choices regard-
ing the type of aesthetic procedure and 
the reason for the surgery.

Data collection
The questionnaire was completed by 
participants in the surgeon’s plastic 
surgery department during one of the 
postoperative visits and during the in-
terval already reported. Consent forms 
were distributed to all the participants 
and collected before their commitment. 

The individuals were informed about 
the anonymity of the survey data. The 
patients completed the questionnaire in 
about 30–45 min. They were not given 
detailed instructions, but only general 
information concerning the purpose 
and the objectives of the research. The 
patients were encouraged to read care-
fully the first page of the questionnaire, 
which provided explicit and complete 
directions for its completion.

Data analysis
SPSS, version 16.0 was used for the data 
analysis. The analysis included descrip-
tive statistics and cross-correlations of 
variables.

Results 

Background characteristics
The age profile of the sample was 17.3% 
aged 18–25 years, 28.0% 26–35 years, 
40.0% 36–45 years, 9.3% 46–55 years 
and 5.3% 56+ years. In terms of profes-
sion, 20.0% worked in the private sector, 
16.0% in education, 10.7% in law, 9.3% 
in the public sector, 9.3% entrepreneur-
ship, 6.7% students, 5.3% health, 5.3% 
media and 17.3% other. Furthermore, 
84.0% held a degree from college/uni-
versity, whereas 6.7% had graduated 
from high school, 6.7% had graduated 
from middle school and only 2.6% had 
graduated from elementary school. Ad-
ditionally, 5.3% earned € 0–1500, 52.0% 
earned € 1501–3000 and 42.7% earned 
> € 3001 per month.

The types of operation were as fol-
lows: 30.7% rhinoplasty, 24.0% breast 
augmentation, 10.7% face lift, 8.0% 
otoplasty, 8.0% liposuction, 6.7% breast 
reduction, 5.3% blepharoplasty, 5.3% 
abdominoplasty and 1.3% mastopexy. 
The reported reasons for the operations 
were as follows: 74.7% for psychological 
reasons, 9.3% to feel more sexually de-
sirable, 8.0% for occupational reasons, 
5.3% because their sexual partner de-
sired it and 2.7% due to their social en-
vironment.
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Desire for aesthetic surgery 
and importance of self-image 
and occupation
Table 1 shows the respondents’ rat-
ings for desire for aesthetic surgery, 
importance of self-image in the work 
environment and importance of oc-
cupation in their life. Desire for aes-
thetic surgery was rated supremely 
important by 41.3% of respondents. 
Importance of self-image in the work 
environment was rated lower (21.3%), 
so too was importance of occupation 
in life (34.7%). Statistically significant 
correlations were found between 
importance of occupation in life and 
desire for aesthetic plastic surgery 
(t = 0.342; P < 0.001) and importance 
of self-image in work environment 
(t = 0.359; P < 0.001). However, there 
was no statistically significant cor-
relation between the variables desire 
for aesthetic plastic surgery and the 
importance of self-image in the work 
environment.

Values system: descriptive 
statistics of individual values
Table 2 shows the responses to the 
Schwartz value survey. The highest 
scoring item was preserving public im-
age in the power domain (95% rated it 
important or supremely important), 
while wealth was rated important/
supremely important by 75%. In the 
achievement value the items capa-
ble and successful had high scores 
(86% and 76%). For the self-direction 
value the items freedom (86%) and 

independent (89%) score highly but 
also choosing your own goals (79%) 
and creativity (76%). All the 5 items of 
the benevolence value were rated im-
portant/supremely important by high 
proportions of respondents, and the 
highest scoring items were being hon-
est (81%), helpful (82%) and respon-
sible (87%). For the hedonism value 
the items pleasure and self-indulgent 
were rated very/supremely important 
by 85% and 84% of respondents re-
spectively. The conformity value had 2 
high scoring items: politeness (85%) 
and honouring parents and elders 
(90%). For the security value there 
were also 2 items with high scores: 
family security (91%) and being clean 
(82%); national security was only 
rated important/supremely by 77% 
of respondents.

Values systems: correlations
The correlations between the items in 
each of the values domains showed that 
most items were correlated with 1 or 
more other items (Table 2).

In the power domain, significant 
statistical correlations were found 
between wealth and social power (t = 
0.374; df = 73; P < 0.001), between 
wealth and authority (t = 0.234; P < 
0.001) and between social power and 
authority (t = 0.467; P < 0.001). In 
the achievement domain significant 
correlations were found in most cases, 
specifically between ambitious and ca-
pable (t = 0.468; P < 0.001), between 
ambitious and successful (t = 0.253; 

P < 0.005) and between capable and 
successful (t = 0.464; P < 0.001). Re-
garding the items of the self-direction 
domain, choosing your own goals was 
significantly correlated with curious (t = 
0.406; P < 0.001) and with creativity 
(t = 0.432; P < 0.001), and the variable 
creativity showed a significant correla-
tion with choosing your own goals (t = 
0.432; P < 0.001) and with freedom (t = 
0.532; P < 0.001).

In the benevolence domain the 
item loyal had significant correlations 
with the items honest (t = 0.581; P < 
0.001), helpful (t = 0.300; P < 0.001), 
forgiving (t = 0.352; P < 0.001) and 
responsible (t = 0.419; P < 0.001), while 
the variable honest had a significant 
correlation with forgiving (t = 0.440; P 
< 0.001) and responsible (t = 0.402; P 
< 0.001).

Locus of control
Regarding the LOC classification, a 
majority of the sample (54.7%) was 
classified as internal to extreme internal 
(48.0% of the sample were internal and 
6.7% extreme internal) and 45.3% were 
external LOC.

Discussion

Desire for aesthetic plastic 
surgery
Unsurprisingly, desire for aesthetic 
surgery was rated supremely important 
by 41.3% and very important by 26.7% 
of this group who had undergone 

Table 1 Desire for aesthetic surgery, importance of self-image in the work environment and importance of occupation in 
their life among respondents who had undergone aesthetic plastic surgery (n = 75)

Item Opposed to 
my values

Important Very 
important

Supremely 
important

(score –1) (score 2) (score 3) (score 4) (score 5) (score 6) (score 7)

% % % % % % %

Desire for aesthetic surgery 2.7 – 2.7 12.0 14.7 26.7 41.3

Importance of self-image in the 
work environment – 1.3 2.7 13.3 29.3 32.0 21.3

Importance of occupation in life – – 1.3 9.3 14.7 40.0 34.7

Based on scores on a 9-point Likert scale (–1 to 7).
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Table 2 Responses to the 10 value domains of the Schwartz value survey for individuals who had undergone aesthetic plastic 
surgery, and significant correlates between items within domains (n = 75)

Value domain/item Not important/
Opposed to my 

values

Important Very/Supremely 
important

Significant correlatesa

(scores –1, 0) (scores 1–5) (scores 6, 7)

% % %

Power

Social power 10 35 55 Authority; Wealth

Wealth 8 19 73 Social power; Authority

Authority 10 32 58 Social power; Wealth

Preserving public image 2 3 95 (none)

Achievement

Influential 7 23 70 (none)

Capable 4 10 86 Successful; Ambitious

Successful 4 20 76 Capable; Ambitious

Ambitious 8 40 52 Successful; Capable

Hedonism

Pleasure 3 12 85 Self-indulgent; Enjoying life

Self-indulgent 5 11 84 Pleasure; Enjoying life

Enjoying life 5 22 73 Pleasure; Self-indulgent

Stimulation

Exciting life 5 26 69 Varied life; Daring

Varied life 11 27 62 Exciting life; Daring

Daring 10 32 58 Exciting life; Varied life

Self-direction

Freedom 5 9 86 Creativity

Creativity 8 16 76 Freedom; Choosing your own goals

Independent 5 6 89 Creativity

Curious 10 32 58 Curious

Choosing your own goals 6 15 79 Curious; Creativity

Universalism

Equality 10 15 75 Broadminded

Word of beauty 6 33 61 Social justice; Protecting environment

Social justice 12 15 73 Broadminded; Protecting environment

Broad-minded 12 23 65 Protecting environment

Protecting environment 14 35 51 World of peace; Unity of nature; 
World of beauty; Social justice; 
Broadminded

Unity with nature 13 21 66 Wisdom; World of beauty; Social 
justice; Broadminded; Protecting 
environment

World of peace 9 14 77 Unity with nature; Wisdom; World of 
beauty; Social justice; Broadminded; 
Protecting environment

Benevolence

Honest 6 13 81 Forgiving; Responsible

Helpful 2 16 82 Loyal

Responsible 3 10 87 Forgiving

Forgiving 14 16 70 Responsible

Loyal 4 20 76 Honest; Helpful; Responsible; Forgiving
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aesthetic plastic surgery. Desire for aes-
thetic surgery was correlated with impor-
tance of occupation in life but not with 
importance of self-image in the work 
environment. Importance of occupation 
to their life was statistically significantly 
correlated with importance of self-image 
in the work environment. Valuing their 
occupation highly and the importance 
of self-image at work offers some expla-
nation of why they would be willing to 
proceed in an aesthetic plastic surgery in 
order to improve their appearance [16].

Value systems

Based on the analysis of value systems, 
the results led to the following interpre-
tations. Regarding the value of power, 
it seems that the sample gave supreme 
importance to preserving public image 
(95% rating this important/supremely 

important). This finding is consistent 
with the fact that individuals who have 
undergone aesthetic plastic surgery 
are likely to give high value to their ap-
pearance. Also, more than 55%–73% 
of the sample believed that wealth, 
social power and authority were very 
important for them. These 3 variables 
are important in perceptions regarding 
the work environment. For example, it is 
expected that people who desire wealth 
or authority are willing to work more 
in order to satisfy those desires [17]. 
Along with the descriptive statistics, the 
correlation analysis indicated consist-
ency in the responses of the sample. 
Regarding the value of achievement, a 
value that is very important for the work 
environment, 70%–86% of the sample 
believed that being capable, successful 
and influential were very/supremely 

important for them. The variable ambi-
tious was the only one that was rated 
very important by fewer of the respond-
ents (52%). There was a significant cor-
relation among most of the variables. All 
the above results indicate that people 
that undergo aesthetic surgery are indi-
viduals that have characteristics that are 
highly appreciated in the business world 
[17]. For another important value, self-
direction, the analysis indicated that 
the sample valued freedom, creativity, 
independence and choosing their own 
goals. Characteristics such as creativity 
and independence are highly appreci-
ated in the business world [18].

For the value of hedonism, the sam-
ple believed that enjoying life, pleasure 
and self-indulgent were variables of great 
importance. Once again, we found a sta-
tistically significant correlation among 

Table 2 Responses to the 10 value domains of the Schwartz value survey for individuals who had undergone aesthetic plastic 
surgery, and significant correlates between items within domains (n = 75) (concluded)

Value domain/item Not important/
Opposed to my 

values

Important Very/ Supremely 
important

Significant correlatesa

(scores –1, 0) (scores 1–5) (scores 6, 7)

% % %

Tradition

Respect for tradition 11 40 49 Devout; Accepting portion in life

Moderate 17 42 41 Humble; Devout

Humble 14 50 36 Devout

Accepting portion in life 7 32 61 Respect for tradition

Devout 13 23 64 Humble

Conformity

Politeness 5 10 85 (none)

Honouring parents/
elders 2 8 90 Obedient

Obedient 6 21 73 Honouring parents and elders; Self-
discipline

Self-discipline 10 28 62 Obedient

Security

National security 6 17 77 Social order

Reciprocation of favours 18 3 48 (none)

Family security 3 6 91 Clean

Clean 7 11 82 Family security; Social order

Social order 9 51 40 National security; Family security; 
Clean

Based on scores on a 9-point Likert scale (–1 to 7). 
aP < 0.001 (t-test).
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the variables; individuals seeking all 
the above will be satisfied and will 
bring this happiness (good mood) to 
their work environment as they do to 
their personal life [19]. Regarding the 
value of stimulation, the sample also 
believed that an exciting life, varied life 
and daring were very important factors 
for them, and the correlation analysis 
was significant. We can assume that 
these characteristics apply not only in 
their personal life, but in their work life 
too [20].

The value of universalism showed 
that most of the variables were scored as 
very/supremely important by between 
51%–75% of the sample and there was 
a significant correlation among almost 
all the variables. However, the finding 
that only 77% answered that world 
of peace is very/extremely important 
was surprising, especially as Cyprus 
has faced challenges to peace since the 
Turkish invasion in 1974. Similarly, in 
the value of security, only 77% of the 
sample believed that national security 
was very/supremely important. We be-
lieve that these variables requires fur-
ther research.

For the value of benevolence the 
sample believed that being honest, help-
ful, responsible and forgiving were very 
important to them. All these are char-
acteristics are necessary in the business 
world, especially when a task requires 
group effort [21]. Based on the results 
regarding the value of tradition the re-
sults indicated that this group of people 
did not score high on values of tradition-
al, moderate or humble. This is not sur-
prising as these are characteristics that 

we would not expect to find in people 
who undergo aesthetic plastic surgery 
[22]. Regarding the value of conformity, 
the study found some interesting re-
sults. There was a significant correlation 
between politeness and honouring par-
ents and elders and the sample seemed 
to favour obedience, since 73% believed 
that it was very/extremely important to 
be obedient. Even if employers would 
appreciate obedient employees, it could 
be hypothesized that obedience can 
suppress creativity and freedom in cer-
tain occupations [23]. We believe that 
this specific variable requires further 
research.

Locus of control
The other major part of the survey was 
the classification of LOC. It is widely 
accepted that the construct of LOC has 
become crucial to the understanding 
of human behaviour in work organiza-
tions. Previous research indicated that 
the LOC is related to excitement and 
empowerment in the work environment 
[24]. Also, a more recent study found 
that employees who believed they could 
control their reinforcements through 
their own behaviour experienced higher 
levels of job satisfaction [25]. Further-
more, a significant amount of research 
suggests that individuals with more 
persistence had more internalized locus 
of control [26]. Persistence was defined 
as individuals who were more likely to 
display the following behaviours: ability 
to stay on task without prompting; work 
steadily along the entire work period; 
and work at routine jobs without resist-
ance. It is well known the high levels of 

job satisfaction lead to job productivity 
[27]. The finding that the majority of 
our sample (54.7%) had internal or 
strongly internal LOC suggested that 
this group of employees believe that 
the achievements or failures in their 
work environment are the results of 
their own actions or efforts and not that 
the environment or the circumstances 
influence the outcomes.

Summary

In summary, the authors believe that 
this case study in Cyprus has revealed 
some interesting descriptive statistics 
regarding the value systems and LOC 
of individuals who have undergone 
aesthetic plastic surgery. This group 
scored highly on many of the values 
that could be seen as important in the 
work environment. In addition, a small 
majority of the sample has internal 
LOC and these employees are in a 
position to recognize that their actions 
influence the outcomes in any given 
work environment. All this informa-
tion can be applied directly in work 
environments and used by experts in 
human resources management, or-
ganizational psychology and strategic 
management. Follow-up research with 
the addition of a control group would 
be useful to determine how employ-
ees who have undergone aesthetic 
plastic surgery differ from the general 
population regarding these variables. 
More research is required in order to 
investigate some contradictions in the 
findings.
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Have neonatal mortality rates in the state of Qatar 
become static? A PEARL study analysis
S. Rahman,1,2 W. El Ansari,3 N. Nimeri,1 S. ElTinay,4 K. Salameh,1 T. Abbas,4 M.T. Yousafzai 5 and A. Bener 5 

ABSTRACT To ascertain the national neonatal mortality rate in Qatar during the first quarter of 2011 (1 January–31 
March), we carried out a prospective pilot national epidemiologic study. Nationwide birth and neonatal 
mortality data were collected using predesigned, structured questionnaires. To analyse trends over the previous 
4 years (2008–2011) we used neonatal mortality data for 2008–2010 from the database of the neonatal unit at the 
Women’s Hospital, annual reports of Hamad Medical Corporation, and published neonatal mortality data for 
2010 for comparative analysis. A total of 4909 live births and 21  neonatal deaths were recorded during the study 
period. The neonatal mortality rate was 4.28 /1000 live births (corrected neonatal mortality rate 2.85 /1000). The 
early neonatal mortality rate was 1.84 /1000 and the late neonatal mortality rate was 2.44/1000 live births. Fifteen 
of the 21 neonatal deaths were in non-Qatari babies, reflecting the ethnic distribution in the population. Neonatal 
mortality rates in Qatar declined very little between 2008 and the first quarter of 2011.
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PEARL هل أصبحت معدالت الوفيات بني الولدان ثابتة يف َقَطر؟ حتليل لدراسة
سجاد الرمحن، وليد األنصاري، هنى نمريي، سارة التني، خليل سالمة، طارق عباس، حممد طاهر يوسفزي، عبد الباري بنر

ف عىل املعّدل الوطني للوفيات بني الولدان يف َقَطر خالل الربع األول من عام ) 1 كانون الثاين/ يناير- 31 آذار/مارس  اخلالصـة: هتدف الدراسة للتعرُّ
ق تم  2011(، وقد أجَرى الباحثون دراسة استباقية ارتيادية وبائية وطنية، فجمعوا املعطيات حول الوالدات والوفيات بني الولدان باستخدام استبيان منسَّ

ة من قاعدة معطيات وحدة الولدان  تصميمه قبل الدراسة. وقد استخدم الباحثون املعطيات حول املراضة لدى الولدان للفرتة 2008-2011، واملستمدَّ
يف مستشفى النساء، والتقرير السنوي ملؤسسة مَحد الطبية، واملعطيات املنشورة، حول وفيات الولدان لعام 2010 من أجل التحليل املقارن، بقصد إجراء 
حتليل لالجتاهات عىل مدى السنوات األربع السابقة )2008-2011(. وقد شملت الدراسة 4909 من املواليد و21 وفاة بني الولدان سجلت خالل فرتة 
الدراسة، وبلغ معّدل الوفيات بني الولدان 4.28 بكّل ألف مولود حي )بعد التصحيح 2.85 لكل ألف مولود حي( وكان معّدل الوفيات الباكرة بني 
الولدان 1.84 بكّل ألف مولود حي، ومعّدل الوفيات املتأخرة بني الولدان 2.44 بكّل ألف مولود حي. وكان 15 وفاة من بني 21 وفاة بني الولدان لدى 

ع السكاين. إن معّدل الوفيات بني الولدان يف َقَطر قد انخفض انخفاضًا ضئياًل بني 2008 والربع األول من عام 2011. غري الَقَطريني، مما يوضح التوزُّ

Les taux de mortalité néonatale dans l'État du Qatar stagnent-ils ? Analyse de l'étude PEARL

RÉSUMÉ Pour évaluer le taux de mortalité néonatale national au Qatar pendant le premier trimestre  
de 2011 (1er janvier–31 mars), nous avons mené une étude épidémiologique pilote prospective au niveau national. 
Les données nationales sur la mortalité à la naissance et la mortalité néonatale ont été recueillies à l'aide de 
questionnaires préétablis et structurés. Pour étudier les tendances des quatre dernières années (2008–2011), nous 
avons utilisé les données sur la mortalité néonatale de 2008 à 2010 tirées de la base de données du service des 
soins néonatals du Women’s Hospital (hôpital des femmes), des rapports annuels de la Hamad Medical Corporation 
et les données sur la  mortalité publiées pour 2010, à des fins d'analyse comparative. Au total, 4909 naissances 
vivantes et 21 décès néonatals ont été enregistrés pendant la période de l'étude. Le taux de mortalité néonatale était  
de 4,28 pour 1000 naissances vivantes (taux de mortalité néonatale corrigé 2,85/1000). Le taux de 
mortalité néonatale précoce était de 1,84 pour 1000  et le taux de mortalité néonatale tardive était de 
2,44 pour 1000 naissances vivantes. Quinze décès néonatals sur vingt-et-un concernaient des enfants qui 
n'étaient pas Qataris, reflétant la répartition ethnique de la population. Les taux de mortalité néonatale au Qatar 
ont très peu diminué entre 2008 et le premier trimestre de 2011. 
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Introduction

Qatar, like other Gulf Cooperation 
Council countries, has been going 
through an exponential socioeconomic 
change over the last 3 decades. The cur-
rent total population (May 2011) is 
1.69 million [1], with approximately 
65% expatriate economic migrants. The 
vast majority of expatriates are from the 
Middle East, South and South-East Asia, 
but almost every country in the world 
is represented in Qatar’s population. 
Qatar had the highest per capita gross 
domestic product in the world during 
2010 (US$ 90 149) [2]. The country 
has a strong political commitment to its 
development [3]. Reduction in poverty, 
very high rates of female literacy and 
investment in maternal and child health 
care have contributed significantly to 
the improvement of maternal and neo-
natal survival [4]. 

Recent data on the global burden 
of neonatal deaths suggest that most 
of the countries constituting the Gulf 
Cooperation Council, which includes 
Saudi Arabia, Kuwait, Bahrain, Qatar, 
the United Arab Emirates and Oman, 
have done extremely well over the past 
4 decades in reducing their neonatal 
mortality rates [5,6]. Among the Gulf 
Cooperation Council countries, Qatar 
and the United Arab Emirates have 
achieved neonatal survival rates which 
are comparable to those in many devel-
oped countries [4,7,8]. Qatar is unique 
in the world since it had achieved most 
of its Millennium Development Goals 
by 2007 [9], halfway towards the target 
year, 2015. This includes Millennium 
Development Goal 4 (two-thirds re-
duction in childhood mortality rate). 
With the rapid expansion in the popula-
tion and also in health care facilities in 
Qatar over the last 4 years, the propor-
tion of deliveries in public and private 
secondary care facilities increased to 
17.2% in 2011. Therefore there is a need 
to ascertain the true national neona-
tal mortality rate and the most recent 
trends.

The objectives of the current study 
were to: ascertain the true national 
neonatal mortality rate in Qatar dur-
ing the first quarter of 2011; analyse 
any changes in trends in the neonatal 
mortality rates between 2008 and 2011; 
and identify the predominant causes of 
neonatal mortality.

Methods

The PEARL Study (Perinatal Neona-
tal Outcomes Research Study in the 
Arabian Gulf) is a 3-year prospective, 
national, perinatal, epidemiologic study. 
The PEARL Study is a collaborative 
project between Hamad Medical Cor-
poration, Doha, Qatar and the Uni-
versity of Gloucestershire, Gloucester, 
United Kingdom. The project aims to 
build a National Neonatal Perinatal 
Registry for Qatar called Q-Peri-Reg. 
The pilot phase of the PEARL Study (1 
January–31 March 2011) aimed to: test 
the data collection tools, methodology 
and processes; train the research team; 
develop a tailor-made registry software; 
and establish a baseline national neona-
tal, perinatal and maternal mortality and 
morbidity profile. The current study is 
a part of this pilot phase. The data were 
collected prospectively by a full time 
research team comprising 7 full time 
physicians: 1 research fellow, 1 research 
associate and 5 research assistants. 

The PEARL study is approved by 
the Institutional Research Ethics Com-
mittee of Hamad Medical Corporation, 
Qatar (protocol #9211/09).

PEARL Study definitions
The limit of viability in Qatar is 24 
completed weeks of gestation and/or 
weight ≥ 500 g at birth. Since a reliable 
birth weight is available for all live and 
stillbirths in Qatar, PEARL Study uses 
the following WHO definitions, based 
on ICD-10, to ascertain, analyse and 
report its neonatal perinatal data [10]. 

•	 Live Birth for reporting purposes: 
The birth of a fetus with a birth weight 

of ≥ 500 g, or if missing, ≥ 22 com-
pleted weeks of gestation, or if miss-
ing, crown heel length ≥ 25 cm, which 
after separation from his/her mother, 
has any signs of life. 

•	 Live Birth for international compari-
son: The birth of a fetus with a birth 
weight of ≥ 1000 g, or if missing, ≥ 28 
completed weeks of gestation, or if 
missing, crown heel length ≥ 35 cm, 
which after separation from his/her 
mother, has any signs of life. 
The neonatal mortality in babies 

born at term (≥ 37 weeks gestation) 
was defined as death between day 0 
and day 27 of life. For preterm babies 
(born at ≤ 36 weeks gestation), we used 
adjusted neonatal mortality rates, calcu-
lating day 28 of life after first adjusting 
the gestational age at birth to term (37 
weeks). For example, for a baby born at 
24 weeks gestation, a death within 118 
days of birth (90 days to term plus 28 
days) was classified as neonatal death. 
From day 119 onwards, we classified 
the death as post-neonatal death, even if 
the baby died in the neonatal intensive 
care unit. 

Neonatal death before day 7 of life 
(between day 0 and day 6 irrespective of 
gestation at birth) was defined as early 
neonatal death, while death between 
day 7 and 27 (adjusted in preterm ba-
bies) was defined as late neonatal death. 

The corrected neonatal mortality 
rate was calculated after excluding ba-
bies with lethal congenital anomalies 
and babies with declared futility before 
or after birth. 

We calculated neonatal mortal-
ity rate per 1000 using the number of 
live births during the study period (1 
January–31 March 2011) as the de-
nominator and total neonatal deaths 
during the study period as numera-
tor. This included babies born before 
the study period who died during 
the study period as neonates and ex-
cluded babies born during the study 
period but who died as neonates after 
the study period. Therefore our neo-
natal mortality rates represent period 
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neonatal mortality and not cohort 
neonatal mortality.

Data collection 
The birth and neonatal mortality data 
were collected from the maternity units 
in Qatar hospitals, including all public 
and private facilities (3 public and 3 
private), from 1 January 2011 until 31 
March 2011. The research team col-
lected data on a daily basis, including 
weekends, on predesigned, structured 
questionnaires ensuring no new birth 
or death went unrecorded. Informed 
consent was obtained from the families 
on a pre-approved form that was used 
only for collecting sociodemographic 
data. Routine medical data were taken 
from the perinatal registry.

Comparative analysis 
For comparative analysis, data for 
2008–2010 were ascertained from the 
annual reports of the Neonatal Unit at 
the Women’s Hospital and the annual 
reports of the Department of Medical 
Statistics and Epidemiology at Hamad 
Medical Corporation, Qatar, which 
are published on behalf of the National 
Health Authority (Department of 
Health). We compared the neonatal 
mortality data of the first quarter of 
2011 with the yearly data of 2008, 
2009 and 2010. We also compared 

the neonatal mortality data of the first 
quarter of 2011 with the neonatal 
mortality data of first quarter of each 
of 2008, 2009 and 2010. The neona-
tal mortality data were also stratified 
and analysed by birth weight and by 
gestational age. For inter-country com-
parative analysis of neonatal mortality, 
we used the World Health Statistics for 
2010 [6]. 

Statistical analysis 
Data were entered into Epi Info, version 
3.08, and analysed using SPSS, version 
18.09. P-value < 0.05 was considered 
significant. Mean and standard devia-
tion (SD) were calculated for continu-
ous scale variables, and frequencies with 
percentage were computed for categori-
cal variables. The continuous variables 
were compared using student t-test. The 
chi-squared test of significance was used 
to assess any differences between the 
categorical variables. The relative risk 
of mortality was calculated using 2008 
data as reference.

Results

Table 1 shows the national birth and 
death data during the study period, 
expressed as live births and total neo-
natal deaths in each individual obstetric 

facility. Table 2 depicts the character-
istics of each neonatal death which oc-
curred during the study period. The total 
number of live births during the study 
period was 4909 (Table 1): of these, 
4286 (87.3%) were in the public sector 
and 623 (12.7 %) in the private sector. In 
terms of hospital, 4063 (82.76%) births 
took place in the Women’s Hospital, 
which is the only tertiary care maternity 
and neonatal centre in Qatar. The re-
maining 846 (17.24%) births occurred 
in secondary care centres. The total 
number of neonatal deaths was 21, 4 of 
which were labour room deaths due to 
futility. Parents of 2 of these futile babies 
had received antenatal counselling and 
a joint decision of “Do not resuscitate” 
(DNR) was reached before birth while 
the 2 remaining babies were declared 
DNR by the attending physician fol-
lowing clinical assessment after birth 
(Table 2). Three more babies who died 
in the neonatal intensive care unit were 
also declared futile and declared DNR 
following parental consent: the first had 
anencephaly (died on day 2 of life in low 
dependency unit); the second was born 
extremely premature at 23 weeks (died 
on day 1 in low dependency unit); and 
the third had Potter Syndrome (died 
on day 1 of life in the neonatal intensive 
care unit). 

Table 1 Births and neonatal mortality in each facility, Doha, January–March 2011

Facility Live birthsa Neonatal deaths

Total Early Late 

Women’s Hospitalb 4063 19 9 10

Hamad General Hospitalb,c 0 2d 0 2

Al Khor Hospitalb 223 0 0 0

Al Ahli Hospitald 435 0 0 0

Doha Clinic Hospitald 94 0 0 0

Al Emadi Hospitald 94 0 0 0

Total 4909 21 9 12

Neonatal mortality rate (per 1000 live births) 4.28 1.84 2.44
aHome births constitute only 0.5% of total births; they are included in the Women’s Hospital data where they have to be reported for mandatory birth registration and 
hence are also included in the total. 
bPublic hospitals. 
cThere is no maternity ward in Hamad General Hospital, hence no births were recorded here but it has Qatar’s only paediatric intensive care unit, where 2 neonatal 
deaths were recorded. 
dPrivate hospitals. 
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Low birth weight (≤ 2500 g) was 
noted in 17 of the babies who died; 6 of 
these were term babies with intrauter-
ine growth restriction. The mean birth 
weight of the babies who died was 1599.5 
g (range 570–3300 g; SD 843.17) (Fig-
ure 1A). Prematurity accounted for 11 
of the 21 neonatal deaths, including 6 
with extreme prematurity (≤ 28 weeks 
gestation). The mean gestational age 
of the babies who died was 32 (range 
23–40, SD 6.53) weeks (Figure 1B).

Congenital anomalies were found 
in 10 babies; these included 7 with 

declared futility on antenatal ultrasound 
scan. Among the dead babies, 15 were 
non-Qatari and 9 were males (Table 2). 
All neonatal deaths occurred in tertiary 
care neonatal and paediatric intensive 
care units of Hamad Medical Corpora-
tion. There were no neonatal deaths in 
the private facilities nor in any second-
ary care unit.

The neonatal mortality rate was 
4.28/1000 live births during the study 
period and the corrected neonatal mor-
tality rate (calculated after excluding 
lethal congenital anomalies and futility) 

was 2.85 /1000 live births. The early 
neonatal mortality rate was 1.84/1000 
live births and late neonatal mortality 
rate 2.44/1000 live births (Tables 1 and 
3). The neonatal mortality rate declined 
steadily (Figure 2) from 2008 till the 
first quarter of 2011 (relative risk 0.94; 
95% confidence interval 0.85–1.04). 
However, the decline was not statisti-
cally significant (P < 0.05). The early 
neonatal mortality rate also showed a 
non-significant decline (P < 0.05). The 
late neonatal mortality rate, however, 
remained static. 

Table 2 Characteristics of early and late neonatal deaths, Qatar, January–March 2011

Sex Nationality Gestation 
(weeks)

Birth weight 
(g)

Alive 
(daysa)

Place of 
death

Cause of death/comments

Early neonatal death

M Jordanian 23 570 11 h NICU Extreme prematurity, postnatal DNR

M Palestinian 39 790 2 NICU Severe IUGR, severe renal and pulmonary 
hypoplasia, 

F Indian 29 1250 45 min LR Potter syndrome, pulmonary hypoplasia 

F Jordanian 30 1730 30 min LR Holoprocencephaly; multiple congenital 
anomalies

M Palestinian 32 1830 1 NICU Potter syndrome, bilateral multicystic 
kidneys, pulmonary hypoplasia

M Saudi Arabian 38 2160 2 NICU Anencephaly

F Syrian 38 2190 35 min LR Meckle–Gruber syndrome, antenatal DNR

F Pakistani 40 2950 2 NICU Diaphragmatic hernia, lung hypoplasia, PPHN

F Pakistani 23 545 4 min LR Extreme prematurity

Late neonatal death

M Syrian 23 610 45 NICU Extreme prematurity, CLD, bacterial & fungal 
sepsis, endocarditis

F Qatari 24 640 89 NICU Extreme prematurity, severe sepsis

M Yemeni 24 780 40 NICU Extreme prematurity, NEC, sepsis

F Filipino 24 810 16 NICU Extreme prematurity, septic shock

F Ghanaian 26 840 16 NICU Extreme prematurity

M Jordanian 29 1210 35 NICU Prematurity, pulmonary interstitial 
emphysema, fulminant sepsis 

F Saud Arabian 39 1545 8 NICU IUGR, PPHN, sepsis

M Philippino 36 1895 8 Surgical 
theatre

Congenital anomalies, CHD, TEF, dysplastic 
left kidney

F Qatari 37 1950 10 NICU Congenital diaphragmatic hernia, 
hypoplastic lungs, severe PPHN

F Qatari 40 2370 19 NICU Hypoplastic left heart syndrome 

M Qatari 37 2570 8 PICU Fulminant sepsis, DIC

F Qatari 38 3300 9 NICU Meconium aspiration syndrome, severe PPHN
aUnless otherwise indicated. 
M = male; F = female; NICU = neonatal intensive care unit; DNR = do not resuscitate; IUGR = intrauterine growth restriction; LR = labour room; PPHN = persistent 
pulmonary hypertension of the newborn; CLD = chronic lung disease; NEC = necrotizing entercolitis; CHD = congenital heart disease; TEF = tracheo-oesophageal fistula; 
PICU = paediatric intensive care unit; DIC = disseminated intravascular coagulopathy.
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Discussion

Qatar’s sociodemographic and 
health services profile is changing very 
fast due to the recent economic boom. 
Over the past 4 years, with increasing 

population and expanding health care 
services, many secondary care mater-
nity and neonatal units have been es-
tablished across the country. Women 
Hospital’s share of national births 
has now dropped from 98.0% during 

1977–2007 to 82.76% owing to the shift 
of low risk deliveries to secondary care 
facilities; consequently, the number of 
deliveries in public and private second-
ary care hospitals increased, from ≤ 1.0% 
to 17.24%. 
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Figure 1 Birth weight (A) and gestational age (B) curves among neonatal deaths, Doha, 2011
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Our study shows that Qatar’s neo-
natal mortality rate had a persistent but 
very slow downward trend between 2008 
and 2011. The same trend was experi-
enced in many developed countries dur-
ing the 1990s [11,12]. This suggests that 
neonatal mortality rates have a limit to 
improvement, after which they become 
static. This is probably due to the fact 
that the unexpected birth of babies with 
lethal congenital anomalies or acquired 
problems like fulminant sepsis and se-
vere perinatal asphyxia will never become 
zero. Qatar’s 2011 neonatal mortality 
rate (4.28/1000) is the best among the 
Gulf Cooperation Council countries, and 
is similar to the 2010 neonatal mortal-
ity rate in the United States of America, 
Canada and New Zealand [6]. Although 
some countries, e.g. Sweden, Japan and 
Singapore, have much better neonatal 
mortality rates [6], in-depth analysis of 
causes of neonatal deaths, difference in 
social and cultural values directing obstet-
ric practices, and the method of reporting 
of deaths reduces this gap considerably. 

The ethnic distribution of neo-
natal mortality between Qatari and 

non-Qatari babies in our study reflects 
the general ethnic distribution in the 
population. Hence, the neonatal mor-
tality rate appears to be independent of 
ethnicity. 

Low birth weight (≤ 2500g) is the 
major cause of neonatal deaths in Qatar. 
In our study 81% of neonatal deaths 
were among low birth-weight babies. 
This included preterm babies who 
were otherwise appropriate for gesta-
tional age, as well as term and preterm 
babies who had intra uterine growth 
restriction. Term intrauterine growth 
restriction constituted 35% of total low 
birth weight babies. The birth weight 
distribution curve for our dead babies is 
markedly skewed to the left compared 
with the gestational age distribution 
curve for the same babies. This pattern 
is in marked contrast to the developed 
world countries in which prematurity 
with birth weight appropriate for gesta-
tional age constitutes the major cause of 
neonatal deaths [6]. 

Prematurity was the second biggest 
cause of neonatal deaths in our study. 
Since the mid-1990s, Qatar has had a 

very busy and active assisted reproduc-
tive unit. Hence, similar to the pattern 
in developed world countries, assisted 
reproduction has resulted in increased 
numbers of preterm and multiple births 
over the last 2 decades [7]. Therefore the 
trend of increasing numbers of preterm 
births accompanied by a parallel in-
crease in preterm mortality at the limits 
of viability and an attending increase in 
morbidity will continue despite rapidly 
advancing neonatal intensive care tech-
nology. This is the profile of neonatal 
survival shared by all developed and 
rapidly developing countries. 

Lethal congenital anomalies were 
the third leading cause of neonatal 
mortality in our study. According to 
the most recent global report, the Arab 
countries have the highest incidence 
of birth defects in the world [13]; the 
reported incidence in Qatar is 74 per 
1000 births. Consanguinity may be an 
underlying reason of high incidence of 
birth defects. The overall incidence of 
consanguinity is 40%–70% among Gulf 
Cooperation Council countries [14], 
and the incidence can be very high in 

Table 3 Trends in neonatal mortality rates in Qatar, 2008–2011 

Variable Year P-value RR (95% CI)

2008 2009 2010 2011

Comparison of annual neonatal mortality rate (2008–2010) with first quarter neonatal mortality rate (2011)

Live births 14899 15531 16416 4909

Neonatal deaths 80 65 79 21

Neonatal mortality ratea 5.4 4.3 4.11 4.28 0.269 0.94 (0.85–1.04)

Early neonatal deaths 31 34 38 9

Early neonatal mortality ratea 2.5 2.2 1.94 1.84 0.537 0.95 (0.81–1.11)

Late neonatal deaths 49 31 42 12

Late neonatal mortality ratea 2.9 2.1 2.17 2.44 0.356 0.94 (0.83–1.06)

Comparison of first quarter neonatal mortality rate (2008–2010) with first quarter neonatal mortality rate (2011)

Live births 3498 3660 3777 4909

Neonatal deaths 19 21 19 21

Neonatal mortality ratea 5.4 5.7 5.0 4.28 0.36 0.8 (0.4–1.4)

Early neonatal deaths 11 12 11 9

Early neonatal mortality ratea 3.1 3.3 2.9 1.84 0.15 0.5 (0.2–1.3)

Late neonatal deaths 8 9 8 12

Late neonatal mortality ratea 2.3 2.5 2.1 2.44 0.88 1.1 (0.4–2.6)
aPer 1000 live births. 
RR = relative risk of mortality between 2008 (reference) and 2011. 
CI = confidence interval.
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some individual tribes. The incidence 
of consanguinity in Qatar is 54% [14]. 
Consanguinity has a known association 
with preterm births [15], as well as with 
perinatal wastage [16]. In our study, 
35% of babies with congenital anoma-
lies had declared futility on antenatal 
ultrasound scan. 

The parents of 5 of the babies who 
died in our study had consented to a “do 
not resuscitate” policy during antenatal 
counselling. Because of local sociocul-
tural conventions and religious beliefs, 
the parents preferred this approach 
rather than termination of pregnancy. 
With the same antenatal scenario in the 
more developed countries, these preg-
nancies would have been terminated 
and would never have been counted or 
included in the neonatal mortality rates. 
This point was highlighted pertinently in 
a recent report on the impact of varying 
practices of termination of very preterm 
pregnancies among European coun-
tries on neonatal mortality rates [17]. 
According to this report, most termina-
tions were due to congenital anomalies 

and contributed substantially to overall 
fetal mortality rates during the second 
trimester [17]. If Qatar had a similar rate 
of antenatal terminations of congenital 
anomalies during the second trimester, 
the neonatal mortality rate would have 
been 1–2/1000, similar to that of Ja-
pan and Singapore, which have the best 
numerical neonatal survival outcomes 
[6]. Therefore it is extremely important 
to document the background, socio-
cultural situation and religious beliefs 
which drive obstetric practice in each 
society before comparing numerical 
achievements of health indicators. The 
same points were highlighted in a 2003 
study reviewing the heterogeneous 
composition, practices and reporting 
systems across Europe [18]. 

Sepsis was associated with 35% of 
deaths in our study and was the fourth 
most common cause of neonatal mor-
tality; about three-quarters of the cases 
of sepsis were associated with prema-
turity. Two babies delivered at term 
had very severe early-onset sepsis of 
perinatal origin. Both died on day 8 of 

life despite full intensive care support. In 
most developed countries, prematurity 
is the first and sepsis the second most 
common cause of neonatal death [7]. 

The health care arena in Qatar is 
changing swiftly. Qatar provides uni-
versal health cover for all its citizens, 
irrespective of ethnicity. Maternal and 
neonatal health care in Qatar is not only 
expanding horizontally; it is also devel-
oping vertically. Our study has shown 
that all neonatal deaths took place in 
neonatal and paediatric intensive care 
units of the only tertiary care facility in 
the country. This is because all mothers 
with high-risk pregnancies are usually 
transferred before delivery to tertiary 
care hospitals. Any high risk babies de-
livered in secondary care hospitals are 
transferred to tertiary care hospital. Our 
findings have also shown that the con-
tribution of private hospitals and public 
sector secondary care units has now 
increased to 17.24% of total deliveries. 
This trend is likely to increase further in 
near future. Neonatal mortality among 
high risk babies is known to be lower 

 

0

1

2

3

4

5

6

2008 2009 2010 2011

NMR
ENMR
LNMR

Ra
te

 (n
o.

/1
0

0
0

liv
e 

bi
rt

hs
)

Year
 

Figure 2 Trends in neonatal mortality rate (NMR), early neonatal mortality rate (ENMR) and late neonatal mortality rate 
(LNMR) in Qatar 2008–2011



EMHJ  •  Vol. 18  No. 12  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

1208

when they are born in hospitals with 
tertiary care obstetric and neonatal 
intensive care facilities [19]. As with 
other successful regionalized perina-
tal systems, e.g. in British Colombia, 
Canada [20], an authentic reporting of 
maternal, perinatal and neonatal out-
come indicators in Qatar will be mark-
edly facilitated by the development 
of a prospective national electronic 
perinatal registry. 

Conclusion

The State of Qatar has achieved neo-
natal mortality rates comparable to the 
rates in most developed countries of 

the world; both in the west and east. 
Qatar’s neonatal mortality rates seem 
to have reached a plateau. Any further 
improvement in neonatal survival will 
require reduction in the number of 
lethal congenital anomalies and im-
proved care of preterm and low birth 
weight babies. 
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Prevalence and socioeconomic determinants of dental 
sealant use among schoolchildren in Saudi Arabia
D.E. Al Agili,1 H.A. Niazy 2 and M.A. Pass 3

ABSTRACT There are no published research reports on the prevalence of dental sealant use in children in 
Saudi Arabia. This study determined the prevalence and socioeconomic indicators of dental sealant use on 
the permanent molars of a stratified random sample of schoolchildren in Jeddah. A basic oral screening survey 
of students was conducted by dentists and a self-administered questionnaire was completed by parents. The 
prevalence of dental sealant use among 1668 3rd and 8th grade students was 9.0%. Students who attended 
public schools and those who had fathers with lower than high-school education were less likely to have sealants. 
A stepwise logistic regression model showed that socioeconomic status of school district, family’s monthly 
income, family’s type of home, having medical insurance and receiving government financial support were 
significantly associated with sealant use. Efforts to increase sealant use and to reduce socioeconomic disparities 
appear warranted in the light of high rates of dental disease.
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معدل انتشار استخدام اخلتَّامات السنِّية وحمّدداهتا االجتامعية لدى أطفال املدارس يف اململكة العربية السعودية 
دانية إبراهيم العقييل، هاين أمحد نيازي، مريي آن باس

اخلالصـة: ال تتوافر تقارير منشورة عن بحوث أجرَيت حول معّدل انتشار ختَّامات األسنان لدى األطفال يف اململكة العربية السعودية. وتتعرف هذه 
الدراسة عىل معّدل انتشار استخدام اخلتَّامات السنِّية يف الرحى الدائمة، واملؤرشات االقتصادية واالجتامعية له، باستخدام عينة عشوائية طِباقيَّة من 
أطفال املدارس يف جدة. وقد استخدم الباحثون نتائج مسح للتحّري األسايس الفموي بني األطفال، قام به أطباء األسنان، مع استخدام استبيان ُيدار 
ذاتيًا ويستكمله الوالدان. واتضح أن معّدل انتشار ختَّامات األسنان لدى 1668 من طالب السنوات الثالثة والثامنة يبُلغ 9%، وأن األطفال الذين 
يداومون يف مدارس القطاع العام والذين ليس آلبائهم مستوى تعليمي يزيد عن الثانوية لدهيم احتامل أقل بأن جترى هلم ختامات سنِّية، وقد أظهر 
الشهري لألرسة، ونمط منـزل األرسة،  املدرسة، والدخل  فيها  التي توجد  للمنطقة  الوضع االقتصادي واالجتامعي  أن  نموذج لوجستي تدرجي 
والتمتُّع بضامن طبي، وتلّقي الدعم املايل من احلكومة، كلها عوامل ذات ترابط ُيْعَتدُّ به إحصائيًا مع استخدام اخلتَّامات. ويبدو أن من الواجب تعزيز 

اجلهود لزيادة استخدام اخلتامات السنِّية وإنقاص الفوارق االجتامعية واالقتصادية، وذلك يف ضوء املعدالت املرتفعة ألمراض األسنان.

Prévalence et déterminants socioéconomiques de l'utilisation de la résine de scellement chez des élèves en 
Arabie saoudite

RÉSUMÉ Aucun rapport de recherche n'a été publié sur la prévalence de l'utilisation de la résine de scellement 
chez les enfants en Arabie saoudite. L'étude a déterminé la prévalence et les indicateurs socioéconomiques 
de l'utilisation de la résine de scellement sur les molaires permanentes d'un échantillon randomisé et stratifié 
d'élèves à Djeddah. Une enquête de dépistage de base de la santé bucco-dentaire des élèves a été menée par 
des dentistes et un auto-questionnaire a été rempli par les parents. La prévalence de l'utilisation de la résine de 
scellement chez 1668 élèves de 3e et de 8e années à l'école était de 9,0 %. Les élèves des établissements publics 
et ceux dont les pères n'étaient pas allés au lycée étaient moins susceptibles de porter des résines de scellement. 
Un modèle logistique par étapes a révélé que le statut socioéconomique du district de l'école, le revenu 
mensuel et le type de logement de la famille, le fait d'avoir une assurance médicale et de bénéficier d'une aide 
financière du gouvernement étaient des facteurs fortement associés à l'utilisation de la résine de scellement. Des 
efforts pour augmenter l'utilisation de la résine de scellement et pour réduire les disparités socioéconomiques 
semblent justifiés à la lumière des taux élevés des maladies dentaires.
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Introduction

Dental caries is the most common 
preventable chronic disease of child-
hood [1]. The prevalence of dental 
caries in children has declined in many 
developed countries yet remains high in 
most developing countries [2]. In Saudi 
Arabia, less than 10% of children are 
caries-free [3–8]. The decayed, missing 
and filled permanent teeth (DMFT) in-
dex values among 12-year-old children 
range from 3–5, indicating moderate to 
severe oral disease [8–10]. These values 
are still very far from the World Health 
Organization (WHO) 2000 global 
goals for oral health of no more than 3 
DMFT in 12-year-old children and at 
least 50% of 6-year-olds caries-free [2].

Although fluoride use has been 
credited with much of the decline in 
dental caries worldwide throughout 
the past decades, it has limited effec-
tiveness on the chewing surfaces (pits 
and fissures) of teeth [11]. Most of the 
untreated dental caries is found in the 
pits and fissures of molar teeth which 
represent only 12.5% of tooth surfaces 
[6,12]. Pit and fissure sealants are pri-
mary preventive measures for dental 
caries affecting molar teeth [13,14]. 
Scientific evidence shows that sealants 
are highly effective in preventing dental 
caries [15,16]. Reductions in dental car-
ies range from 87% at 12 months to 60% 
at 48–54 months post-application [15].

Dental sealant use in children and 
adolescents varies worldwide. It is very 
high (50% or more) in northern Euro-
pean countries where comprehensive 
oral health care systems are available 
and services are offered free of charge to 
both children and adolescents [17–19]. 
In Greek children, only 8% of 12- and 
15-year-olds had at least 1 sealed perma-
nent molar. The educational level of par-
ents and residence in urban areas were 
statistically significantly associated with 
a higher percentage of sealant use [20]. 
This can be compared with the United 
States (US), where 29% of 6–11-year-
olds and 37% of 12–15-year-olds had 

at least 1 sealed permanent tooth [21]. 
Moreover, dental sealant use is lower in 
non-white and low-income American 
children [21]. These rates are still well 
below the US Healthy People 2010 
objective of 50% [22].

There are no published research 
reports on the prevalence of sealant 
use in children in Saudi Arabia, and 
strong, publicly supported dental seal-
ant programmes are lacking. The aims 
of this study were to determine the 
prevalence of pit and fissure sealant use 
in the permanent molars of children and 
adolescents in Jeddah, Saudi Arabia, 
and to determine the socioeconomic in-
dicators of sealant use. This research will 
help identify and target communities in 
need of dental public health prevention 
programmes.

Methods

Study design and sampling 
method
The study design was cross-sectional. A 
stratified random sample of schools was 
selected. School selection was stratified 
by grade (3rd or 8th), type (public or 
private), and region (geographical loca-
tion in the city) using the Jeddah city 
schools’ list. The number of schools in 
each region of Jeddah was verified and 
the schools were selected according 
to their actual proportions in the city. 
All 3rd and 8th male and female grade 
students in these schools were included. 

Sample size
In 2008, there were 621 elementary 
and 400 middle schools, yielding a total 
of 38 951 3rd and 39 389 8th grad-
ers respectively. The schools in Saudi 
Arabia are segregated by sex. Using a 
2:1 elementary to middle school ratio, 
8 elementary schools from each sex 
(total 16) and 4 middle schools from 
each sex (total 8) were included in the 
study. Using the sample size calcula-
tor with a 95% confidence level and a 
confidence interval of 5, the minimum 

recommended sample size was 380 3rd 
and 380 8th graders from each boys’ 
and girls’ school system. The sample 
was increased to 1600 (800 female and 
800 male) students to account for non-
responders. The final sample consisted 
of 1668 male and female students.

Procedure
The protocol of this study was approved 
by the ethics committee of the Deanship 
of Scientific Research in King Abdulaziz 
University, Jeddah, Saudi Arabia. Ap-
proval was also obtained from the direc-
tor of the Department of Education 
prior to conducting the study. Next, the 
principals of selected schools were con-
tacted in writing to explain the purpose 
of the study and to solicit their support 
and approval. Upon approval, a cover-
ing letter and a passive consent form 
were sent to parents. The parents were 
also asked to complete a questionnaire 
and to return it to school before or on 
the day of the dental screening.

Dental screening
The Basic Screening Survey (BSS) was 
chosen as a quick and easy method 
for conducting oral screenings among 
children [23]. A 2-hour didactic train-
ing session utilizing a Microsoft Power-
Point presentation and discussion was 
conducted to explain the criteria of the 
BSS to 4 dental examiners. This was 
followed by a 3-hour clinical training 
session with a master examiner to train 
those examiners on the BSS criteria and 
methods. Twenty (20) children from 
similar age groups as the study partici-
pants were screened in the dental clinic 
of the school of dentistry by the master 
examiner and the 4 dental examiners. 
Standardization and calibration of the 
examiners with the master examiner 
was performed. The inter-examiner and 
intra-examiner reliability were ≥ 90% for 
detecting sealants and caries during this 
session prior to the start of the study.

On the actual visits, the dental 
screening was performed in a classroom 
with the student seated on a chair under 
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artificial illumination with a headlamp. 
A visual and tactile examination with 
the aid of a disposable mouth mirror 
and toothpick was performed. Using 
the BSS criteria each tooth was assessed 
for caries experience, untreated dental 
caries and dental sealants. Caries experi-
ence was determined by the presence 
of an untreated cavity, a filling or a per-
manent molar tooth that was missing 
because it was extracted as a result of 
caries. Untreated caries was marked as 
present or absent in primary and per-
manent teeth (present = 1, absent = 
0). Sealants were marked as present if 
at least 1 permanent molar was sealed 
(present = 1, absent = 0).

Students’ age, sex, grade and nation-
ality were obtained during the dental 
screening sessions. In addition, the 
schools’ type, district and region were 
recorded.

The schools were revisited twice 
to complete the dental screenings for 
students who were absent the day of 
the first visit and to collect any returned 
questionnaires. Written reminder notes 
and text messages were sent to parents 
who did not return their questionnaires 
after each visit to the school. On com-
pletion of the dental screenings, parents 
who did not return their questionnaires 
or those who had missed key questions 
in their questionnaires were contacted 
by phone by the same dental examiners 
to complete the questionnaires.

Parent questionnaire
A self-administered questionnaire was 
sent home with the students to their 
parents. The questionnaire was mainly 
developed from the BSS manual ques-
tions. Other questions were added. 
The questionnaire was translated into 
Arabic and then back to English to 
make sure the meaning of the ques-
tions were not altered. Questions about 
selected socioeconomic status (SES) 
indicators (family income, educational 
attainment of both parents, type of 
home and receipt of government finan-
cial support), medical insurance, dental 

insurance, parents’ perception of child’s 
oral health, and child’s utilization of 
dental services were included.

Monthly family income in Saudi ri-
yals (SR) was categorized as: < SR 3000, 
SR 3000–7000, SR 7001–10 000, SR 
10 001–15 000, SR 15 001–20 000 
and > SR 20 000. Parental education 
was determined by taking the highest 
educational attainment achieved by 
each parent and was categorized as: 
illiterate, elementary school graduate, 
middle-school graduate, less than high 
school, high-school graduate, some col-
lege, college graduate, and higher than 
a college degree. Type of home was 
classified into low-cost housing (ba-
sic building materials, not reinforced 
with concrete); traditional apartment; 
and traditional house. Boys’ and girls’ 
schools were grouped into 4 regions ac-
cording to their geographical location 
within the city: south, east, central and 
north for boys’ schools and southeast, 
southwest, central, and north for the 
girls’ schools. The schools’ districts 
were classified into 5 SES levels (low, 
lower-middle, middle, upper-middle 
and high) based on the income of resi-
dents of these districts. The districts in 
the south area of Jeddah are the poor-
est, with about 70% of the government 
financial beneficiaries residing in the 
southern region of the city [personal 
communication, Saeed Al-Malki, 
Center for Statistics and Information, 
Jeddah, June 2010].

Data entry and statistical 
analysis
The data were entered into a Microsoft 
Access database from paper collection 
forms. After the data were checked for 
accuracy, they were imported into SAS, 
version 9.2 for statistical analysis. For 
analysis, family monthly income levels 
were consolidated into 3 levels: low (≤ 
7000), middle (SR 7001–15 000) and 
high (> SR 15 000). Parental educa-
tion attainment was consolidated into 3 
categories: less than high-school attain-
ment, high-school graduate and greater 

than high-school attainment. Finally, 
the SES levels of schools’ districts were 
combined into 3 categories: low, medi-
um and high. The prevalence of sealant 
use was calculated. The frequencies of 
children demographic factors, parents’ 
SES indicators and school factors were 
calculated and their chi-squared sta-
tistics for sealant use were computed. 
Logistic regression models for dental 
sealant use and children’s demographic 
and socioeconomic determinants were 
computed.

Results

A l m o s t  a l l  t h e  s t u d y  s t u d e n t s 
(1666/1668) were examined between 
March and June 2009 and 92% of par-
ents of selected students completed and 
returned their questionnaires. The mean 
age of the sample was 12.1 [standard 
deviation (SD) 2.7] years: 9.1 (SD 0.7) 
years for 3rd grade students and 14.2 
(SD 0.9) for 8th grade students. About 
54% of the sample were 3rd graders and 
60% were males. The characteristics of 
the study group and the study schools 
are shown in Table 1.

The overall caries experience was 
83.1%: 91.6% in 3rd graders and 73.4% 
in 8th graders. The proportion of un-
treated dental caries in primary and per-
manent teeth of all students were 63.0% 
and 56.7% respectively. Overall, 9.0% 
had at least 1 sealed permanent molar 
(6.7% in 3rd graders and 11.4% in 8th 
graders) (Table 1). The students who 
had not received sealants were more 
likely to experience untreated caries 
than those who had received sealants. 
In 3rd graders the odds of caries in 
permanent teeth were 3 times higher 
among those who did not receive seal-
ants compared with those who had 
received sealants (OR = 0.32, 95% CI: 
0.17–0.56). In 8th graders these odds 
were 5 times higher among those who 
did not receive sealants as compared 
with those who did (OR 0.20; 95% CI: 
0.12–0.33) (Table 2).
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Table 1 Characteristics of the study group of school students and prevalence of dental sealant use

Variable No. of students % Prevalence of sealant use χ2-value P-value

%

Student’s age (years) 11.5 < 0.001

< 12 885 53.1 6.7

≥ 12 783 46.9 11.4

Student’s sex 11.6 < 0.001

Male 998 59.9 10.8

Female 669 40.1 6.0

Student’s grade 12.0 < 0.001

3rd grade 891 53.4 6.6

8th grade 777 46.6 11.5

Student’s nationality 19.0 < 0.001

Saudi 1153 69.4 11.0

Non-Saudi 508 30.6 4.3

Student’s receipt of school aid 4.2 < 0.05

Yes 42 2.5 0.0

No 1626 97.5 9.1

Mother’s education 68.7 < 0.001

Illiterate 171 10.9 2.9

Below high school 572 36.7 4.0

High school 397 25.5 6.6

Above high school 419 26.9 17.5

Father’s education 50.2 < 0.001

Illiterate 67 4.3 1.5

Below high school 502 32.5 3.4

High school 409 26.5 6.6

Above high school 568 36.7 14.5

Family income (SR) 89.6 < 0.001

< 7000 940 62.7 3.7

7001–15 000 397 26.5 10.8

> 15 000 163 10.9 24.5

Home type 73.7 < 0.001

Low-cost housing 348 22.1 0.9

Apartment 935 59.4 7.7

House 292 18.5 19.6

Family’s receipt of government 
support 0.22

Yes 63 4.1 6.4

No 1446 94.9 8.0

School type 117.2 < 0.001

Public 1378 82.7 5.4

Private 289 17.3 25.4

Boys’ school region 144.6

South 187 18.7 2.1

East 463 46.4 4.5

Centre 178 17.8 12.4

North 170 17.0 35.9
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The prevalence of sealant use varied 
significantly by student’s sociodemo-
graphic factors, parent’s educational 
attainment and by type, location and 
SES of the school (Table 1). The 
prevalence of dental sealants was sig-
nificantly higher among male students, 
all students aged 12+ years, 8th graders 
and students attending private schools. 
The likelihood of having a child with 
at least 1 sealed permanent molar rose 
significantly with higher educational 
level of both mothers (χ2 for trend = 
9.3, P < 0.05) and fathers (χ2 for trend 
= 6.8, P < 0.05). Similarly, families with 
a high income were significantly more 
likely to have a child with sealed teeth 
compared with medium- and low-
income families.

Boys’ schools located in the north 
area of Jeddah had the highest rate of 
students with dental sealants (35.9%) 
(P < 0.05), followed by central Jeddah 
(12.3%). East and south areas had the 
lowest rates (3.7% and 2.1% respective-
ly). Girls’ schools located in the north 
and central regions of Jeddah had sig-
nificantly more students with sealants 
(11.15% and 4.6% respectively) com-
pared with the southwest and southeast 
of Jeddah (2.3% and 1.4% respectively).

Of the responding parents 22.2% 
reported that their child received dental 
care from public dental clinics, 71.7% 
from private dental clinics and 6.1% 
from King Abdulaziz University School 
of Dentistry dental clinic. The preva-
lence of sealant use among these groups 

was 6.2%, 10.4% and 16.4% respectively 
(χ2 = 7.21, P < 0.05). In addition, nearly 
two-thirds (65.1%) of responding 
parents reported that their child had 
been to the dentist before for different 
reasons. Among the children who had 
been to a dentist, only 13.3% received 
dental sealants (P < 0.001). The rea-
sons reported by parents for taking their 
child to a dentist included: check-up or 
cleaning (32.2%), toothache or cavities 
(63.1%) and for treatment (4.7%). Only 
14.8% of children who had check-ups 
or cleaning, 6.1% of those who went for 
cavities or toothache and 14.0% of those 
who went for treatment had sealants 
placed on at least 1 permanent molar 
(P < 0.001). Only 4.8% of students who 
had caries in their primary teeth had 

Table 1 Characteristics of the study group of school students and prevalence of dental sealant use (concluded)

Variable No. of students % Prevalence of sealant use χ2-value P-value

%

Girls’ school region 21.5 < 0.001

Southwest 261 39.0 2.3

Southeast 130 19.4 1.4

Centre 148 22.1 4.6

North 130 19.4 11.2

School district SES 36.8 < 0.001

Low 644 38.6 6.1

Medium 446 26.7 21.6

High 578 34.7 72.3

Note: totals do not add up to 1666 because of missing data. 
SES = socioeconomic status; SR = Saudi riyals.

Table 2 Sealant use by presence of untreated dental caries in 3rd and 8th graders

Untreated dental caries Sealant use χ2-value OR (95% CI)

No Yes

No. % No. %

Primary teeth of 3rd graders (n = 880)

Present 680 82.7 35 60.3 17.8 0.32 (0.18–0.56)

Absent 142 17.3 23 39.7

Permanent teeth of 3rd graders (n = 890)

Present 467 56.2 17 28.8 16.7 0.32 (0.17–0.56)

Absent 364 43.8 42 71.2

Permanent teeth of 8th graders (n = 775)

Present 437 63.7 23 25.8 46.8 0.20 (0.12–0.33)

Absent 249 36.3 66 74.2

OR = odds ratio; CI = confidence interval.
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sealed permanent molars compared 
with 11.9% of students who did not have 
caries in their primary teeth (χ2 = 19.9, P 
< 0.001). The comparative figures for 
sealant use among students with and 
without caries in their permanent teeth 
were 4.3% and 14.9%, respectively (χ2 = 
57.2, P < 0.001).

A multivariate logistic regression 
model of sealant use is shown in Ta-
ble 3. The odds of having sealants on 
permanent molars were significantly 
higher in children attending private 
schools compared with students in 
public schools (OR = 0.41, 95% CI: 
0.26–0.66). In addition, fathers with 
less than high-school education were 
significantly more likely to have a child 
without sealants compared with fathers 
with high-school diplomas.

Pearson correlation coefficients 
were calculated for all socioeconomic 

variables. Medical and dental insurance 
(r = 0.7, P < 0.001) and mother’s and 
father’s educational attainment (r = 0.6, 
P < 0.001) were significantly associ-
ated with each other. Dental insurance 
and father’s education attainment were 
therefore dropped from the logistic 
model of socioeconomic predictors of 
sealant use.

A stepwise logistic regression se-
lection procedure was used to iden-
tify the most significant socioeconomic 
variables that determined sealant use 
among children. The following vari-
ables were entered: mother’s education 
attainment, family’s income, family’s 
receipt of government financial support, 
student’s receipt of school financial aid, 
medical insurance, school type and SES 
of school district. Five predictors met 
the 0.05 significance level for entry into 
the model (Table 4). These were: SES 

of school district, family’s monthly in-
come, family’s type of home, medical 
insurance and government financial 
support.

Discussion

This study assessed the prevalence of 
sealant use in the permanent molars 
of 3rd and 8th grade schoolchildren 
and determined the socioeconomic 
determinants of sealant use in this 
group. Overall 9.0% of children had at 
least 1 sealed permanent molar and the 
use of sealants was much lower among 
children from lower socioeconomic 
backgrounds. Specifically, disparities in 
dental sealant use were noted in chil-
dren of low-income families, children 
whose parents have low education 
attainment levels, children who live 
in low-cost housing and those who 
attend public schools located in low 
SES districts.

Unfortunately, data on sealant use 
from countries located in the same 
region are missing. Our result is simi-
lar to that reported for adolescents in 
Greece, where only 8% had at least 1 
sealed permanent molar. The compara-
tive prevalence of dental sealants on 
permanent teeth of US children and 
adolescents was 32% in 1999–2002 
[21]. In addition, the current percent-
age (9%) of sealed permanent teeth 
in Saudi children was even less than 
the percentage (22%) reported for US 
children and adolescents living below 
100% federal poverty level [21]. 

Despite the safety and effectiveness 
of sealants, they are still underutilized 
in the prevention of dental caries in 
Saudi children [24]. Our findings in-
dicate that more than 80% of 3rd and 
8th grade children had dental caries 
and about 60% suffered from untreated 
dental decay. These findings provide 
evidence for the pressing need for 
comprehensive public oral health pre-
vention programmes for children. Oral 
health education on its own may not 

Table 3 Logistic regression analysis of the association between child and family 
characteristics and dental sealant use

Variable OR (95% Wald CI)

School type

Public 0.41 (0.26–0.66)

Private ref

School grade

3rd 0.74 (0.50–1.09)

8th ref

Sex

Male 1.66 (1.07–2.57)

Female ref

Nationality

Saudi 1.31 (0.78–2.22)

Non-Saudi ref

Mother’s education

Below high school 0.71 (0.39–1.29)

High school ref

Above high school 1.62 (0.97–2.72)

High school ref

Father’s education

Below high school 0.51 (0.27–0.98)

High school ref

Above high school 1.21 (0.72–2.04)

High school ref

Wald χ2 = 98.2, P < 0.001. 
Ref = Reference group; OR = odds ratio; CI = confidence interval.
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be enough to bring these alarming 
rates down. A school preventive oral 
health programme can incorporate 
several elements, such as oral health 
education, dental screenings, referral 
for dental treatment, fluoride mouth-
rinsing and sealant applications [25]. 
Immediate measures must be taken 
to reach out to these children, par-
ticularly those of lower SES. Targeting 
high-risk schools to reach high-risk 
children is a practical and effective 
approach for increasing sealant preva-
lence [26]. Collaboration among 
different government agencies and 
providers is critical for implementing 
and sustaining such programmes.

Our study also showed that seal-
ants were underutilized by dentists. 
There may be many missed oppor-
tunities for placing dental sealants in 
children who attend dental visits, es-
pecially among those who attend for 
prevention rather than for emergency 
treatment. Farsi reported that one-
third of private dentists in Jeddah did 
not use any sealants in their practice 
[24]. Reasons for under utilization of 
dental sealants reported by these den-
tists included patients’ low valuation 
of sealants, patients’ unwillingness 
to pay for sealants, short survival of 
sealants in the mouth, not treating 
enough children and reduced cost-
effectiveness compared with amal-
gam restorations [24]. Therefore, 

to increase sealant utilization at the 
public and individual levels, dentists 
need to be educated and motivated 
to use dental sealants on children’s 
teeth. Sustained efforts, however, 
are needed to change their attitudes 
towards use of dental sealants [24]. 
Furthermore, community education 
on the values of dental sealants in the 
prevention of dental caries should 
be part of any oral health promotion 
programme.

The significant socioeconomic 
determinants of sealant use were SES 
of school district, family’s monthly in-
come, family’s type of home, medical 
insurance and government financial 
support. These findings can help us 
to develop and implement cost-
effective public oral health prevention 
programmes targeted at high-risk chil-
dren. School-based or school-linked 
programmes that target low-income 
schools are one way of implement-
ing such programmes [27]. Federally 
subsidized school lunch programmes 
in the US provide a successful means 
for identifying children from low SES 
communities in high need for both 
dental prevention and intervention 
[28,29]. Such children have consist-
ently higher levels of oral disease 
and lower prevalence of sealant use 
compared with children from higher 
SES communities [28,29]. Similarly, 
ownership of a medical card by a child 

in the UK is used to identify high-risk 
children who benefit most from these 
interventions [30].

The strengths of this study include 
its high response rate (92%) and the use 
of stratified and proportional random 
sampling, which rendered our find-
ings representative of school children 
in Jeddah, Saudi Arabia. The fact that 
this was a cross-sectional study lim-
ited the ability to assess a cause–effect 
relationship between low sealant use 
and SES determinants. In addition, the 
temporal relationship between sealant 
use and caries was difficult to assess. 
Therefore, it is possible that these chil-
dren received dental sealants because 
they had caries.

In conclusion, the prevalence of 
sealant use on permanent teeth of chil-
dren and adolescents in Jeddah is low, 
and disparities in sealant use existed 
among children from different SES 
groups. Based on the findings of this 
study, schools located in lower SES 
districts in Jeddah with high numbers 
of children living in low-cost housing 
can be used to target effectively chil-
dren in need of oral health interven-
tion programmes. Implementing and 
sustaining these programmes could 
increase the prevalence of dental seal-
ant use and eventually help reduce 
disparities in dental caries prevalence 
among children.
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Table 4 Stepwise logistic model of the association between students’ 
socioeconomic characteristics and dental sealant use

Variable OR (95% Wald CI )

School SES district (high versus mediuma) 1.65 (1.01–2.70)

School SES district (low versus mediuma) 0.25 (0.10–0.60)

Family income (high versus middlea) 1.51 (0.87–2.61)

Family income (low versus middlea) 0.57 (0.35–0.99)

Housing (low-cost versus housea) 0.16 (0.03–0.74)

Housing (apartment versus housea) 0.78 (0.47–1.29)

Medical insurance (yes versus noa) 1.61 (1.04–2.50)

Government support (yes versus noa) 0.17 (0.05–0.61)
aReference group. 
SES = socioeconomic status; OR = odds ratio; CI = confidence interval.
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Dengue vector control and surveillance during a 
major outbreak in a coastal Red Sea area in Sudan
O.M.E. Seidahmed,1 H.A.M. Siam,1 M.A. Soghaier,2 M. Abubakr,3 H.A. Osman,4 L.S. Abd Elrhman,4 B. Elmagbol 2 and 
R. Velayudhan 5

ABSTRACT An unprecedented dengue outbreak occurred in 2010 in Port Sudan city, Sudan. Dengue incidence 
was 94 cases per 10 000 observed over 17 epidemiological weeks (total cases = 3 765). We report here the 
impact of the vector control response plan to the outbreak, which mainly entailed house inspection and 
insecticide space spraying. In total 3 048 houses were inspected during vector surveillance and 19 794 larvae 
and 3 240 pupae of Aedes aegypti were collected. Entomological indices decreased during the period: house 
index declined from 100% to 16% (F = 57.8, P < 0.001) and pupal/person (P/P) index from 0.77 to 0.10 (F = 3.06, 
P < 0.01) in weeks 9 and 21 respectively. This decline was accompanied by a decrease in cases from a peak of 341 
cases in week 13 to zero in week 29 and the end of the outbreak. There was a significant correlation between the 
entomological parameters and dengue incidence (R2 = 0.83, F= 23.9, P < 0.001). Integrated epidemiological and 
vector surveillance is essential to an effective dengue control programme
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ده خالل فاشية كربى يف منطقة ساحل البحر األمحر يف السودان مكافحة العامل الناقل حلمى الضنك وترصُّ
أسامة حممد املكي سيد أمحد، هناء حممد عديل صيام، حممد أمحد صغري، مصطفى أبو بكر، هشام عثامن، ليىل عبد الرمحن، بابكر املقبول، رامان فياليودهان

اخلالصـة: حدَثت يف مدينة بور سودان، يف السودان، يف عام 2010، فاشية من محى الضنك مل يسبق هلا مثيل، إذ بلغ معّدل حدوث الضنك 94 حالة 
لكل 000 10 نسمة عىل مدى 17 أسبوعًا من الوباء )وبلغ إمجايل عدد احلاالت 3765(. ويعرض الباحثون يف هذه الورقة خطة التصّدي ملكافحة العامل 
الناقل للفاشية، والتي تتضمن بشكل رئييس تفتيش املنازل ورش الفضاء بمبيدات احلرشات. وقد بلغ العدد اإلمجايل للمنازل التي خضعت للتفتيش 
د العامل الناقل 3048 منـزالً، تم فيها مجع 794 19 يرقة و3240 خادرة من الزواعج املرصية، وقد تناقصت الـَمنَاسب الوبائية خالل تلك  خالل ترصُّ
الفرتة، فنقص َمنَْسب املنازل من 100% إىل %16 (F = 57.8, P < 0.001) كام نقص َمنَْسب اخلوادر/األشخاص من 0.77 يف األسبوع التاسع إىل 0.10 
(F = 3.06, P < 0.01) يف األسبوع احلادي والعرشين. وقد تراَفق هذا النقص مع نقص يف عدد احلاالت من ذروة َبَلَغت 340 حالة يف األسبوع الثالث 

 عرش إىل صفر يف األسبوع التاسع والعرشين يف هناية الفاشية. ولوِحَظ تراُبط ُيْعَتدُّ به إحصائيًا بني املتثابتات احلرشاتيَّة وبني معّدل حدوث محى الضنك
الة ملكافحة محى الضنك. د العوامل الناقلة من األمور األساسية يف الربامج الفعَّ د الوبائي املتكامل وترصُّ (R2 = 0.83, F= 23.9, P < 0.001). إن الرتصُّ

Surveillance du vecteur de la dengue et actions de lutte pendant une importante flambée dans une zone 
côtière de la Mer rouge au Soudan

RÉSUMÉ Une flambée de dengue sans précédent s'est produite en 2010 dans la ville de Port Soudan (Soudan). 
L'incidence de la dengue était de 94 cas pour 10 000 observés pendant 17 semaines épidémiologiques (nombre 
total de cas = 3 765). Nous présentons ici l'impact du plan de riposte visant à lutter contre le vecteur de la flambée. 
Ce plan consistait principalement en l'inspection des logements et la pulvérisation d'insecticides. Au total, 
3 048 logements ont été inspectés pendant la surveillance du vecteur et 19 794 larves et 3 240 nymphes d'Aedes 
aegypti ont été recueillies. Les indices entomologiques ont diminué pendant la période : l'indice « habitations » 
est passé de 100 % à 16 % (F = 57,8 ; P < 0,001) et l'indice nymphe/personne est passé de 0,77 à 0,10 (F = 3,06 ; P 
< 0,01) au cours des semaines 9 et 21 respectivement. Cette diminution a été accompagnée par une diminution 
du nombre de cas, passant d'un pic de 341 cas en semaine 13 à zéro en semaine 29 et à la fin de la flambée. Une 
corrélation significative a été retrouvée entre les paramètres entomologiques et l'incidence de la dengue (R2 = 
0,83 ; F= 23,9 ; P < 0,001). Une surveillance vectorielle et épidémiologique intégrée est essentielle pour garantir 
l'efficacité d'un programme de lutte contre la dengue.
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Introduction

Dengue is the most important arthro-
pod-borne viral infection of humans. 
Worldwide, an estimated 2.5 billion 
people are at risk of infection, approxi-
mately 1 billion live in urban areas in 
tropical and sub-tropical countries in 
South-East Asia, the Western Pacific 
and the American regions of the World 
Health Organization (WHO) [1]. 
In the WHO Eastern Mediterranean 
Region, dengue is an emerging health 
problem in several countries such as 
Djibouti, Pakistan, Saudi Arabia, Soma-
lia, Sudan and Yemen [2,3].

The coastal area of the Red Sea state 
of Sudan has been subject to repetitive 
outbreaks of dengue fever (DF) and 
dengue haemorrhagic fever (DHF) in 
the past decade, particularly the main 
port of the country, Port Sudan (19°37' 
N; 37°13' E) [4] National programme 
for Epidemics Control and Zoonotic 
Diseases, Sudan, unpublished data, 
2010]. Three serotypes of the virus 
(DENV1, DENV2 and DEN3) are 
known to circulate [5,6], and infesta-
tions of Aedes aegypti, the mosquito 
vector, have been documented in the 
area [3]; this is linked to the limited 
drinking-water and consequent water 
storage habits of the local community 
[7]. A lack of an efficient surveillance 
system has resulted in delayed response 
to these outbreaks. Moreover, the 
vector control approach during these 
outbreaks was the same as that for a ma-
laria outbreak. Interventions were been 
selected and implemented without 
consideration to differences in bionom-
ics and ecology between the malaria 
and dengue vectors [OME Seidahmed, 
unpublished report, 2010].

An unprecedented dengue out-
break started in January 2010 in Port 
Sudan [3]. In this report, we describe 
how vector control and surveillance 
were promoted and incorporated in the 
response plan to the outbreak, and the 
operational outcomes in terms of evalu-
ation of vector control interventions 

and the monitoring of the course of the 
outbreak.

Methods 

Selection of vector control 
interventions
Selection of vector control interven-
tions was based on findings of research 
work carried out in 2008–2009 [3]. In 
addition, a preliminary survey was car-
ried out at the beginning of the outbreak 
in March 2010. The survey aimed to:

•	 explore whether another dengue vec-
tor species other than Aedes aegypti 
had infested the outbreak area, par-
ticularly where cases of DHF were 
reported;

•	 determine key breeding containers 
(i.e. highly productive containers with 
> 80% of all adult mosquitoes with 
the dengue vector, as determined by 
pupal counts);

•	 assess productivity of  the key 
container(s) in relation to location 
(indoor or outdoor);

•	 explore pre-intervention entomologi-
cal indices, mainly house index (HI) 
and pupal/person (P/P) index;

•	 check biting time(s) and resting 
site(s) of the dengue vector.

Vector surveillance
Sentinel sites & vector surveillance team
Eight sentinel sites were defined and 
fixed in Port Sudan city; these covered 
the 3 administrative division of the city: 
eastern (Abuhasheish, Elthora and 
Elgadisia), middle (downtown and 
Wihda) and southern sectors (Tran-
seet, Elmatar and Darelnaeem).

Eight health workers were trained 
on basic water filtration and mosquito 
collection using water sieves, hose pipes, 
white-enamel trays and pipettes from 
typical containers (clay-pots and bar-
rels). In addition, sweep nets were used 
in water filtration from large containers 
such as underground tanks. The train-
ing also focused on identification of 

key water productive containers inside 
houses, and counting, sorting and trans-
fer of pupae and larvae of Aedes mos-
quito to a field laboratory in Port Sudan.

Surveys
We followed the methodology of pu-
pal demographic surveys described by 
Focks and others [8]. Weekly, a total of 
240 houses were randomly selected and 
inspected for the presence of aquatic 
stages of Aedes, i.e. 30 houses per senti-
nel site.

Data collection forms were reviewed 
by a field entomologist, packed and 
emailed to the Department of Medical 
Entomology at the National Health 
Laboratory in Khartoum.

Reporting
Weekly reports on density parameters 
of Aedes aegypti in relation to the human 
population density were produced by 
the senior entomologist. The entomo-
logical indices included:

•	 HI = percentage of houses or prem-
ises positive for Aedes aquatic stages

•	 Container index (CI) = percentage 
of water containers positive for Aedes 
aquatic stages

•	 Breteau index (BI) = number of posi-
tive containers per 100 houses in a 
specific location

•	 P/P index = total number of collected 
pupae/total number of inhabitants in 
the inspected houses.

Evaluation
The interventions were regularly evalu-
ated and verified using both weekly 
reports of the vector surveillance as well 
as spot checks of entomological surveys 
and supervisory visit.

Results

Climatic conditions
Meteorological data of Port Sudan 
was obtained from Climate Prediction 
Centre, National Oceanic and Atmos-
pheric Administration. No differences 
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in monthly rainfall or relative humidity 
were shown between the outbreak pe-
riod in 2010 and the same months over 
the 10 previous years (2000–2009) 
(data not shown here). However, mean 
minimum temperatures during Janu-
ary–August 2010 were markedly higher 
compared to the same monthly period 
reported in the 10 previous years (data 
not shown here).

Disease incidence
Dengue infections were detected us-
ing rapid dengue IgM/IgG tests, and 
NS1 ELISA and IgM ELISA assays. 
Furthermore, a subsample was sent 
to the National Health Laboratory 
for real-time polymerase chain reac-
tion (RT–PCR) analysis. The analysis 
confirmed that DEN-3 was the cir-
culating virus strain (data not shown 
here).

A total of 3 765 DF/DHF cases 
were reported in Port Sudan over 17 ep-
idemiological weeks (27 February–25 
June 2010. The total population at risk 
was 400 000. Hence, the incidence rate 
during this outbreak was 94 cases per 
10 000.

Interestingly, dengue incidence was 
higher in the eastern and southern sec-
tors (odds ratios = 2.44 and 2.07 respec-
tively) compared to the middle sector 
(odds ratio = 1.88). However, the differ-
ence was only significant between the 
middle and eastern sectors (P < 0.05). 
Conversely, entomological indices (HI, 
CI, BI, P/P) were higher in the middle 

sector compared to the other 2 sec-
tors. The difference was also significant 
between the middle and eastern sectors 
(P < 0.05) (Table 1).

Vector control interventions 
and evaluation
As a result of the preliminary survey, an 
array of vector control interventions 
was selected to work effectively against 
the dengue vector Aedes aegypti, which is 
NOT a malaria vector (Box 1). The vec-
tor control interventions adopted were 
in accordance with WHO guidelines 
[1]; these entailed:

•	 community mobilization (scrubbing 
and drying of unused containers by 
householders);

•	 active source reduction by health 
workers, particularly where DF/
DHF were reported;

•	 focal space spraying of affected dis-
tricts using a knock-down insecticide; 

•	 larviciding of outdoor productive 
containers;

•	 distribution of long-lasting insecti-
cide treated nets (LLINs) to the in- 
and outpatients.
The entire set of interventions was 

implemented in areas where clusters 
of cases were reported (transmission 
foci). 

Coverage rates of the interventions 
adopted during the March–May period 
are presented in Table 2. The results of 
the evaluation work of vector control 
are presented in Box 2.

Vector surveillance
A total of 3 048 houses were inspected 
during the vector surveillance work. 
Vector surveys over 14 weeks resulted 
in collection of 19 794 larvae and 3 240 
pupae of Aedes aegypti. Different cat-
egories of water storage containers were 
found in the houses. These ranged in size 
from small containers (< 100 L) such as 
jerkins to medium size (150–250 L) 
such as clay-pots and plastic barrels to 
large size (> 250 L) such as ground and 
underground tanks. A total of 11 524 
indoor water storage containers were 
examined, 2 536 of which were found 
to be infested with larvae and/or pupae 
of Aedes aegypti (Table 3). Among all 
storage water containers, the key vessels 
containing pupae of the dengue vector 
were clay pots (75%) and plastic barrels 
(15%).

A significant decrease in the ento-
mological indices was found during the 
observed period (Figure 1). HI declined 
from 100% to 16% (F = 57.8, P < 0.001), 
while the P/P index decreased from 
0.77 to 0.10 (F = 3.06, P < 0.01) from 
the 9th to the 21st week. Accordingly, 
this decline was accompanied by a ces-
sation in dengue transmission from 9 
cases per 10 000 in the 13th week (341 
new cases) to zero incidence in the 29th 
week.

Using regression analysis, a signifi-
cant relationship was found between 
the entomological parameters and den-
gue incidence over the weeks of surveil-
lance (R2 = 0.83, F = 23.9, P < 0.001).

Table 1 Number of dengue cases and accompanying entomological indices in the 3 administrative sectors

Measure Administrative sector

Eastern Southern Middle

Number of cases 1272 1291 1202

Cases OR (95% CI) 2.40a (2.21–2.61) 2.07a,b (1.90–2.25) 1.88b (1.73–2.05)

House index (95% CI) 35.9%a (31–38.9) 39.4%a,b (38.5–40.6) 41.1%b (37.9–44.7)

Container index (95% CI) 18.4%a (16.3–20.4) 20.9%a,b (18.1–24.3) 26.7%b (24–29.3)

Breteau index (95% CI) 55.1a (49–61.1) 62.8a,b (54.1–72.7) 80.1b (71.9–87.9)

Pupal/person (95% CI) 0.19a (0.15–0.23) 0.22a,b (0.18–0.26) 0.31b (0.24–0.46)
a,b Significant differences within the same row using Kruskal–Wallis test. 
OR = odds ratio; CI = confidence interval.
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Evidence	(findings	of	the	preliminary	survey) Decisions	(adopted	interventions)

•	 Aedes aegypti aegypti was the sole dengue vector 
species following Huang [15].

•	 House index showed high infestation rates (80%–
100%) in all city districts.

•	 Key productive containers were clay pots (75%) 
and plastic barrels (15%).

Community mobilization: Extensive house inspection in 
the whole city was carried out by community volunteers. 
This was augmented by a health education campaign to 
train and encourage household members on water filtra-
tion, and covering and scrubbing of clay pots and barrels.

•	 Flight range of Aedes aegypti is about 300–500 m.

•	 Cases were reported from all districts (53) but 
were clustered in 13 densely populated districts.

•	 Males of working age (25–40 years) were at higher 
risk of infection.

Active source reduction: Health workers focused on the 
most affected residential districts and work arenas (where 
clusters of cases reported) in a diameter of 500 m.

•	 The peak biting times of Aedes aegypti were: dawn 
(05:00–07:00), midday (11:00–13:00) and dusk 
(17:00–19:00).

•	 Few resting mosquitoes were encountered dur-
ing the day in walls and on edges of productive 
containers.

Space spraying campaign to kill infective biters with a 
knock-down insecticide: Trucks delivered 3 rounds per 
day of an ultra-low-volume spray as well as thermal fogging, 
particularly where dengue cases reported 

•	 Although indoor containers are predominant in 
Port Sudan (> 90%), outdoor containers of non-
drinking-water are present (e.g. drums of diesel).

Larviciding: Outdoor containers were treated with larvi-
cide. These were usually dominated by Culex spp.

•	 From the literature:

•	 Patients could be a source of propagation of 
infections via the mosquito.

•	 The mosquito remains infective for the rest of 
its life after acquiring the virus.

Prevention of internal infections: hospitalized and non-
hospitalized patients were given insecticide-treated bed 
nets. Use of repellents was encouraged during the daytime 
by medical staff and care givers.

Box 1 Summary of the vector control response plan: the aim was to contain the current outbreak using vector control 
interventions

Discussion

The response to dengue outbreaks 
involves developing and implement-
ing action plans that aim to break the 
transmission cycle of the disease. In the 
absence of a vaccine or drugs, vector 
control – including personal protective 
measures – is the only effective strategy 
to prevent and control dengue trans-
mission [9]. At the same time, vector 
surveillance is an integral component 
in the response plan; its operational 
purposes entail monitoring the course 
of the outbreak in close coordination 
with epidemiological surveillance, as 
well as evaluating control efforts.

In this work, we showed vector 
control was a successful factor in the 
containment of the 2010 outbreak. 
Consequently, entomological indices 
were reduced. Concomitantly, a de-
crease in dengue cases followed and 
eventual cessation of the outbreak was 
achieved. There was a significant cor-
relation between the entomological 
parameters and dengue incidence.

We think among the factors that 
were beyond the 2010 outbreak in Port 
Sudan were: i) a higher mosquito pro-
duction density due to higher minimum 
temperatures particularly during Janu-
ary–March 2010 and ii) a lower im-
munity in the population to the DEN-3 

virus strain. In the past, DEN-1 and 
DEN-2 were the only dengue strains 
that circulated in Port Sudan [4]. DEN-
3 strain was detected in 2004 when an 
outbreak among children occurred [5].

A recent study on dengue epide-
miology in Port Sudan showed that 
transmission is linked to the shortage 
and storage of drinking water. The city 
is subject to 2 transmission peaks: a 
winter peak and another major one dur-
ing summer [3]. Most of the dengue 
outbreaks in Port Sudan occurred dur-
ing summer peak (Ministry of Health, 
personal communication).

The incidence of dengue in the 
middle districts was lower than in the 
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eastern and southern ones. Conversely, 
higher entomological indices (except 
HI) were seen in the middle sector. 
There is a better water supply network 
in the middle sector; hence, residents of 
the middle sector do not usually store 
drinking water and this is shown by 
lower infestation rate (HI). However, 
more productive breeding containers 
were seen in this sector. One possible 
explanation for this discrepancy is that 
less infective biters existed in the middle 
sector compared to the other sectors. 

There were some deficiencies in the 
case reporting system. These included 
misdiagnosis of early-onset cases and 
imprecise data on location of cases. To 
address this, the case reporting system 
was improved, rapid dengue IgM/IgG 
tests were distributed and a workshop 
on management of dengue cases was 
conducted. 

Nevertheless, these problems had 
resulted in a delayed vector control 
response. If the first cases are quickly 
and accurately diagnosed and reported 

then vector control can be imple-
mented in a timely way to prevent the 
spread of dengue. Despite the delayed 
response, the epidemiological situation 
in Port Sudan city dramatically im-
proved as a result of the vector control 
efforts.

The vector response plan was suc-
cessful because it was formulated on 
sound scientific evidence. This included 
information on the eco-epidemiology 
of the disease in the area as well as inter-
national experience on dengue control. 
However, the plan was stopped after 14 
weeks for budget constraints; fortunate-
ly, this happened after the transmission 
cycle was interrupted. However, the 
cessation of the plan could have had a 
negative impact if it had occurred before 
interruption of the transmission cycle. 
Adverse outcomes of such a scenario 
might include resurgence in vector den-
sity and then incidence of DF/DHF 
among vulnerable groups.

Community mobilization was 
an integral part of the response plan. 

Immediate efforts were directed to 
source reduction carried out by vol-
unteers. Although, the coverage rate 
was > 70%, no significant decrease 
in entomological indices was shown 
between pre- and post-campaigns. 
One of the challenges to community 
mobilization is compliance of house-
hold members to regularly scrub and 
filter their drinking containers. This re-
quires a continuous health education 
programme to promote community 
participation. Community mobiliza-
tion was successful in Vietnam but 
only after 9 years of intensive work. 
There, the programme focused on 
biological control combined with 
promoting better water management 
practices. These efforts have resulted 
in the elimination of the dengue vec-
tor in northern and central Vietnam 
[10].

Active source reduction by the 
health workers was also instigated 
and considerably contributed to 
dengue control in the targeted areas 

Table 2 Numbers and coverage rates of the adopted interventions for dengue vector control in Port Sudan city during March–
May 2010

Epidemiological 
week

Source reduction Thermal fogginga ULV space 
sprayingb

Larviciding of outdoor 
breeding containers

By volunteersc By health workers

No. houses 
inspected) (% 

coverage)

No. houses 
inspected (% 

coverage)

No. houses (% 
coverage)

Area in km2 (% 
coverage)

10 (6–12 Mar)
41 665 (72.4%)

– 6 400 (7.0) – 98 228 (109%)d

11 (13–19 Mar) 13 945 (24.2) 9 872 (10.0) – 92 377 (102%)d

12 (20–26 Mar) 12 454 (21.6) 9 421 (10.0) – 74 286 (82%)

13 (27 Mar–2 Apr)
33 722e (58.6%)

9 513 (16.5) 5 348 (5.0) 1 050 (85.0)

14 (3–9 Apr) 8 492 (14.8) 6 264 (6.0) -

15 (10–16 Apr) 10 646 (18.5) 5 718 (6.2) 510 (41.0)

16 (17–23 Apr) 4 000 (7.0) 3 467 (3.8) -

17 (24–30 Apr) 7 000 (12.2) 5 558 (6.0) 120 (9.7)

18 (1–7 May) 8 000 (13.9) 11 434 (12.0) _

19 (8–14 May) 27 113 (47.1) 13 255 (14.0) –

20 (15–21 May) 30 077 (52.3) 13 622 (14.9) –

21 (22–28 May) 28 429 (49.4) 14 000 (15.5) –
a Only applied in areas where cases were reported; then houses within a diameter of 300 m were fogged. 
bApplied in lanes of districts between houses in the whole city. 
cSource reduction by volunteers was evaluated every 2 weeks. 
dCoverage rate surpassed the targeted number.  
e13 targeted districts with clusters of reported cases (> 85% of total cases).
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Intervention Activities	(how	this	was	done	and	
supported)

Evaluation	(what	was	learned)

Health educa-
tion + House 
inspection 
campaign by 
community vol-
unteers (HE+)

•	 Four rounds of the HE+ campaign 
were carried out in the whole city to:

•	 develop recognition of aquatic 
stages and explain methods of source 
reduction (378 female volunteers 
from the Red Crescent, 120 male 
volunteers from community guards).

•	 address control of key pro-
ductive containers.

•	 The following activi-
ties were carried out.

•	 Pamphlets were distributed to 
households (34 000 in total).

•	 Daily radio messages were broadcast. 

•	 Written messages and video clips 
were advertised on the streets.

•	 Lectures of HE were conducted 
in 28 social and sport clubs.

•	 Entomological surveys showed no signifi-
cant impact by HE+ (reduction rates were 
1%–5% between pre- and post-campaigns)

•	 Check on community volun-
teers showed the following.

•	 Shortened message was delivered to 
households (drinking containers instead of 
water storage containers were targeted).

•	 Pamphlets were delivered to house-
holds without training household 
member (only 20%–30% of houses 
checked after the campaigns).

•	 About 10%–30% of the houses 
were locked during the campaign 
(residents at work or away).

•	 The radio broadcast had low audibil-
ity in the city (5/90 persons asked).

House inspec-
tion by health 
workers

•	 Routine programme of inspec-
tion by 80 health workers was 
done according to a coverage 
timetable and in areas of reported 
dengue cases (Table 1).

•	 Good performance of health 
workers was assured by:

•	 having 2 supervisors for each 
15–25 health workers

•	 sending filtrated specimens to the 
national health laboratory.

•	 Entomological surveys showed 
significant reduction impact in 
targeted area (60%–70%).

Space spraying •	 Rounds of space spraying were car-
ried out (each for 7 days) (Table 1).

•	 Indoor and outdoor thermal 
fogging was carried out daily.

•	 Permethrin (Agniban 25% EC) was 
applied in a dosage 0.11 mg/L.

•	 Check supervision for space spraying 
campaign operations showed the following.

•	 Many windows/doors were locked 
during the ultra-low-volume spraying. 
This was addressed using horn loud-
speakers in the targeted districts. 

•	 Maintenance problems regularly caused 
fogging machines to be out of order.

•	 Neither the efficacy of perme-
thrin nor susceptibility of Aedes 
were tested before operations.

Larviciding •	 Temephos (Abate) was applied 
in outdoor containers. Main 
outdoor containers were water 
drums of steam diesel engines.

•	 Aedes mosquito rarely breeds out-
doors in Port Sudan and Culex spp. 
predominate outdoor containers.

Box 2 Evaluation of vector control interventions during the 2010 outbreak of dengue in Port Sudan, Sudan
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(coverage rate ≥ 85%). This method 
is usually followed during dengue out-
breaks. Likewise, source reduction was 
carried out during the 1998 outbreak in 
Trinidad [11] and the 2005 outbreak 
in Singapore [12]. In the Singapore 
outbreak, “carpet combing” campaigns 
were carried out weekly. These cam-
paigns involved recruiting more health 

workers, volunteers and town councils 
and resulted in removing 1000 breed-
ing containers and containment of 
the outbreak [12]. On the other hand, 
vector control efforts failed to reduce 
mosquito densities beyond the trans-
mission threshold in Trinidad; this was 
attributed to poor performance on ac-
tive inspection [11].
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Table 3 Aedes aegypti larvae/pupae infestation rate, and pupae and larvae counts by container type

Container type No. examined (%) No. infested with 
larvae/pupae (%)

Pupae count (%) Larvae count 
(L1/L2) (%)

Larvae count 
(L3/L4) (%)

Clay pot 5715 (49.6) 1826 (72.0) 2430 (75.0) 6622 (65.0) 6916 (72.0)

Barrel 4953 (43.0) 558 (22.0) 486 (15.0) 1509 (14.8) 1921 (20.0)

Underground tanker 285 (2.5) 70 (2.8) 98 (3.0) 1019 (10.0) 480 (5.0)

Other 571 (5.0) 82 (3.2) 226 (7.0) 1038 (10.2) 289 (3.0)

Total 11 524 2 536 3 240 10 188 9 606

Figure 1 Trend of dengue cases in relation to vector surveillance parameters (HI and P/P) over 25 epidemiological weeks 
(13/02/2010–11/06/2010) during the 2010 dengue outbreak in Port Sudan city

In addition, 3 cycles of focal space 
spraying were carried out in selected 
districts in Port Sudan. In a systematic 
review of dengue control programmes, 
results showed that chemical interven-
tions are ineffective, while educational 
campaigns seem to be effective. The re-
view concluded that standardization of 
interventions, besides monitoring and 
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evaluation, is needed [13]. However, 
these findings relate to non-epidemic 
situations. We think chemical control 
should be a part of response plans in the 
case of dengue epidemics.

In the 2010 epidemic it has been 
difficult to separate the effectiveness of 
each intervention in the containment of 
the outbreak as we used an integrated 
vector control approach. Erlanger and 
others reviewed the relative effectiveness 
of vector control interventions using en-
tomological parameters [14]. They found 
integrated vector management is the 
most effective approach to control den-
gue. They suggested that vector control 

should use a community approach. Also, 
it should be tailored to the eco-epidemi-
ological conditions of the targeted area. 

During the 2010 dengue outbreak, 
weekly reports on the vector surveil-
lance were generated evaluating the 
response plan and anticipating the 
situation for the upcoming weeks. The 
weekly report was delivered promptly 
to the national control programme of 
epidemics and state Ministry of Health.

This work clearly shows the impact 
of effective entomological surveillance 
with coordinated control intervention 
on dengue disease transmission. In-
tegrated epidemiological and vector 

surveillance should be a cornerstone of 
an effective dengue control programme 
or integrated surveillance system for 
emerging arboviral diseases in Sudan.
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Étude préliminaire sur la prévalence de Campylobacter 
dans les diarrhées infantiles au nord du Liban
F. Dabboussi,1,2 S. Alam,1 H. Mallat,1,2 S. Hlais 1,2 et M. Hamze 1,2

RÉSUMÉ Les espèces du genre Campylobacter sont une cause majeure de maladies diarrhéiques humaines dans 
le monde. Au Liban, la prévalence réelle des infections à Campylobacter ainsi que la distribution des espèces dans 
les diarrhées infantiles ne sont pas connues. Cette étude menée en 2010 a examiné la prévalence de Campylobacter 
et le rôle étiologique qu'il peut jouer dans la diarrhée infantile au nord du Liban. Au total, 90 échantillons de selles 
d’enfants (âgés de 1 mois à 10 ans) présentant une diarrhée ont été recueillis auprès de cinq hôpitaux. La technique 
de réaction de polymérisation en chaîne (PCR) a été utilisée pour chaque échantillon pour l’amplification de toutes 
les espèces de Campylobacter, suivie par cinq réactions de PCR pour l’amplification de C. jejuni, C. hyointestinalis, 
C. coli, C. fetus et C. upsaliensis. Sur les 90 échantillons, 10 ont été positifs pour Campylobacter spp (11,1 %) : 1 pour C. coli,  
1 pour C. jejuni, 2 pour C. jejuni et C. coli à la fois, et 6 n’ont pas pu être identifiés au rang de l’espèce avec les 
amorces spécifiques. Campylobacter peut souvent être associée à la diarrhée infantile au nord du Liban mais 
l’infection à Campylobacter peut être considérablement sous-diagnostiquée étant donné l’absence de recherche 
systématique de Campylobacter dans les coprocultures. 
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دراسة مبدئية حول معدل انتشار جراثيم العطيفة يف إسهال األطفال يف شامل لبنان
فؤاد دبويس، سمر علم، حسان مالط، ساين حليس، منذر محزة

ُتَعدُّ أنواع جراثيم جنس الُعَطْيفات من األسباب الرئيسية ألمراض اإلسهال بني الناس يف شتى أرجاء العامل. ويف لبنان، مل يُكن ُيعَرف  اخلالصـة: 
املعّدل الصحيح النتشار العدوى بالُعَطيفات وتوزع أنواعها يف إسهال األطفال. وتستقيص هذه الدراسة التي أجرَيت عام 2010 معدل انتشار أنواع 
الُعَطْيفات وإمكانية كوهنا السبب يف إسهال األطفال يف شامل لبنان. وقد شملت الدراسة 90 عينة برازية ُجعت من أطفال يعانون من اإلسهال ترتاوح 
أعامرهم بني شهر واحد وعرش سنوات، والذين، وقد راجعوا مخسة مستشفيات، واستخدم الباحثون تقنية التفاعل السلسيل للبوليمرياز لكل عينة من 
أجل تضخيم جيع أنواع جراثيم الُعَطيفات، وتال ذلك إجراء مخسة تفاعالت لتضخيم كل من العطيفة الصائمية، والعطيفة الالمية املعوية، والعطيفة 
القولونية، والعطيفة الـُمنْتِنَة، والعطيفة األوبسالية. ومن بني تلك العينات كانت عرش منها إجيابية ألنواع العطيفات )11.1%(: واحدة منها للعطيفة 
ف عىل مستوى  القولونية، وواحدة أخرى للعطيفة الصائمية، واثنتان لِكاَل العطيفة الصائمية والعطيفة القولونية معًا، وست مل يكن باإلمكان التعرُّ
العدوى  أن  إال  لبنان  األطفال يف شامل  إسهال  يرتافق مع  ما  كثريًا  العطيفات  إن وجود  الباحثون  املتوافرة. ويرى  الكواشف  باستخدام  فيها  النوع 

ي املنهجي هلا يف مزارع الرباز.  ص تشخيصًا كافيًا بسبب عدم التحرِّ بالعطيفات قد ال ُتشخَّ

Preliminary study on the prevalence of Campylobacter in childhood diarrhoea in north Lebanon

ABSTRACT Campylobacter species are a major cause of human diarrhoeal disease worldwide. In Lebanon, the true 
prevalence of Campylobacter infections and the species distribution in childhood diarrhoea are not known. This study 
in 2010 investigated the prevalence of Campylobacter species and its possible etiologic role in childhood diarrhoea in 
north Lebanon. A total of 90 stool samples from children (aged 1 month to 10 years) presenting with diarrhoea were 
collected from 5 hospitals. A polymerase chain reaction technique (PCR) was used for each sample for the amplification 
of all Campylobacter species followed by 5 PCR reactions for the amplification of C. jejuni, C. hyointestinalis, C. coli, C. 
fetus and C. upsaliensis. Of the 90 samples, 10 were positive for Campylobacter species (11.1%): 1 for C .coli, 1 for C. jejuni, 2 
for both C. jejuni and C. coli, and 6 could not be identified to the species level with the available primers. Campylobacter 
species is frequently associated with childhood diarrhoea in north Lebanon but Campylobacter infection may be 
significantly underdiagnosed because the search for Campylobacter is not part of the routine stool culture.
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Introduction

Le genre Campylobacter comprend 
nombre d’espèces [1]. Les micro-
o r g a n i s m e s  d e  c e  g e n r e  s o n t 
typiquement des bactéries à coloration 
de Gram négative,  asporulées,  en 
forme de S ou de spirale (0,2 à 0,8 µm 
de large et 0,5 à 5 µm de long) avec un 
seul flagelle polaire à l’une ou aux deux 
extrémités, leur conférant une mobilité 
caractéristique en vrille. Ces bactéries 
sont micro-aérophiles mais certaines 
peuvent également pousser en aérobiose 
ou en anaérobiose. Quelques espèces, 
en particulier C. jejuni, C. coli et C. lari, 
sont thermotolérantes avec un optimum 
de croissance à 42 °C. Elles peuvent 
coloniser les muqueuses, d’ordinaire le 
tractus intestinal de la plupart des espèces 
testées de mammifères et d’oiseaux [1].

Les bactéries du genre Campylobacter 
sont la cause principale de maladies 
i n t e s t i n a l e s  h u m a i n e s  d ’ o r i g i n e 
bactérienne aussi bien dans les pays 
développés, où son incidence augmente, 
que dans les pays en développement [2].

P l u s  d e  8 0  %  d e s  c a s  d e 
campylobactériose sont causés par 
C. jejuni et 10 % des cas sont causés par 
C. coli. D’autres espèces de Campylobacter, 
telles que C. concisus, C. upsaliensi, C. lari et 
C. fetus, peuvent également être associées 
à des diarrhées chez l’homme [3].

La source primaire des infections 
à C. jejuni ou C. coli chez l’homme est 
supposée être la manipulation ou la 
consommation de viandes contaminées, 
en particulier la viande de volaille. 
Cependant les  contacts  avec les 
animaux de compagnie et le bétail, la 
consommation d’eau contaminée ou 
de lait cru et les voyages dans les zones 
à forte prévalence sont aussi considérés 
comme des facteurs de risque de la 
maladie humaine [4]. Le contrôle de 
Campylobacter dans la chaîne alimentaire 
est maintenant devenu une cible majeure 
des agences en charge de la sécurité 
alimentaire dans le monde.

L e s  b a c t é r i e s  d u  g e n r e 
Campylobacter sont très exigeantes, et 
les agents antimicrobiens incorporés 
dans les milieux de culture utilisés pour 
isoler sélectivement C. jejuni et C. coli 
ont été capables d’inhiber la croissance 
d’autres espèces de Campylobacter, telles 
que C. upsaliensis, C. hyointestinalis, et 
C. fetus. En conséquence, les méthodes 
microbiologiques ne fournissent pas 
une mesure réelle de la fréquence et  
d e  l a  d i v e r s i t é  d e s  e s p è c e s  d e 
Campylobacter .  L’application des 
méthodes moléculaires telle que 
la réaction de polymérisation en 
chaîne (PCR) peut fournir  une 
description plus précise de la prévalence 
des espèces de Campylobacter [5].

L’objectif de cette étude était 
d’établir par PCR la prévalence 
de Campylobacter chez les enfants 
diarrhéiques au nord du Liban d’une 
part, et d’autre part de déterminer la 
distribution des différentes espèces 
impliquées.

Méthodes

L’étude a eu lieu au Centre AZM pour 
la Recherche en Biotechnologie et 
ses Applications entre le 7 avril et le 
15 juin 2010. Au total, 90 échantillons 
de selles d’enfants diarrhéiques ont été 
collectés auprès de cinq hôpitaux au 
nord du Liban (Hôpital Nini, Hôpital 
gouvernemental de Tripoli, Hôpital 
de Batroun, Hôpital Haykal et Hôpital 
Mazloum). Les échantillons de selles 
avaient été conservés à -20 °C.

Extraction de l’ADN
L’extraction de l’ADN à partir des 
matières fécales humaines a été 
réalisée en utilisant le kit QIAamp DNA 
Stool Mini Kit (QIAGEN) selon les 
instructions fournies par le fabricant. 
Le QIAamp DNA Stool Mini Kit 
permet la purification rapide de l’ADN 
à partir de selles humaines fraîches ou 
congelées. Ce kit est composé d’une 
solution de lyse. Les impuretés et les 

inhibiteurs de la réaction PCR sont 
éliminés par une résine d’adsorption. 
Ensuite l’ADN est purifié sur des 
colonnes QIAamp Mini Spin.

Souches bactériennes de 
référence
Pour le contrôle de l’efficacité de 
l’extraction de l’ADN à partir des selles 
ainsi que la réaction d’amplification par 
PCR, sept souches de référence ont été 
utilisées (C. jejuni ATCC 29428, C. coli 
ATCC 33559, C. coli CIP 7080, C. jejuni 
CIP 702, C. fetus CIP 5396, C. upsaliensis 
CIP 103681 et C. hyointestinalis CIP 
104686).

Réaction de polymérisation 
en chaîne (PCR)
La recherche de Campylobacter dans 
les selles a été réalisée par PCR en 
utilisant en premier lieu des amorces 
spécifiques à Campylobacter toutes 
espèces. Ensuite l’identification des 
isolats au rang des espèces (C. jejuni, 
C.  co l i ,  C.  f e tus ,  C.  upsal i ens i s  e t 
C. hyointestinalis) a été effectuée en 
utilisant des amorces spécifiques. La 
liste des amorces, les gènes cibles, la 
température d’hybridation ainsi que la 
taille des amplicons sont présentés dans 
le tableau 1.

Les réactions de PCR ont été 
effectuées dans un volume total de 
50 µL comprenant 10 µL d’ADN extrait, 
0,2 µM de chaque amorce, 200 µM de 
chacun des quatre désoxynucléotides 
phosphate, 2,5 mM de MgCl2, 1X 
de tampon d’amplification (50 mM 
de KCl,  10 mM de Tris-HCl à 
pH 8,3) et 1,5 unité de l’enzyme Taq 
polymerase recombinant (Invitrogen 
Life Technologies, Carlsbad, CA, USA). 
L’amplification a été réalisée dans un 
thermocycleur (BIO-RAD C1000) 
en 40 cycles (30 s de dénaturation 
à 94 °C, 40 s d’hybridation avec une 
température variable selon les amorces, 
40 s d’élongation à 72 °C) après 5 min 
de dénaturation à 94 °C. Les produits 
d’amplification ont été détectés par 
électrophorèse sur un gel d’agarose à 
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2,5 % avec bromure d’éthidium. Pour 
chaque réaction de PCR, un contrôle 
positif a été effectué en utilisant les 
souches de référence. Pour vérifier la 
spécificité des amorces utilisées pour 
l ’amplification de Campylobacter , 
une réaction de PCR contenant 
l’ADN d’Escherichia coli a été réalisée. 
Finalement, un contrôle négatif 
contenant de l’eau au lieu de l’ADN 
a été utilisé.

Résultats

Sur les 90 échantillons de selles testés, 
l’ADN de Campylobacter spp. a été 
détecté dans 10 échantillons (11,1 %). 
Les espèces détectées par des amorces 
spécifiques au rang de l’espèce étaient 
C. coli et C. jejuni. Deux échantillons 
fécaux ont été positifs pour C. jejuni et 

C. coli à la fois. Six échantillons (60 %) 
qui ont donné un résultat positif en 
utilisant les amorces spécifiques au 
genre Campylobacter n’ont pas pu être 
identifiés au rang de l’espèce avec les 
amorces spécifiques à C. coli, C. jejuni, 
C. fetus, C. upsaliensis et C. hyointestinalis. 
En revanche,  l ’ADN de C. fetus , 
C. upsaliensis et C. hyointestinalis n’a été 
détecté dans aucun des échantillons 
de selles testés (Tableau 2). Aucun 
amplicon n’a été obtenu avec le tube 
PCR contenant l’ADN d’E. coli.

Discussion

Dans la présente étude, on a cherché 
par PCR la prévalence des bactéries 
du genre Campylobacter à partir de 
90 échantillons de selles chez des enfants 
diarrhéiques au nord du Liban. La 

prévalence de Campylobacter spp. était 
de 11,1 %. Une étude antérieure réalisée 
au Liban en 1998 sur la prévalence 
de Campylobacter chez des patients 
diarrhéiques a montré une prévalence 
de 0,7 % (2/281) [7]. Notre étude 
a montré une prévalence nettement 
plus importante. Des études réalisées 
dans des pays en développement ont 
montré des prévalences similaires à la 
prévalence obtenue dans notre étude. 
La prévalence de Campylobacter dans 
les diarrhées humaines était de 17,7 % 
en Algérie [8], 9,9 % au Brésil [9], 9,0 % 
en Égypte [10], 8,7 % en Iran [11] et 
5,5 % en Jordanie [12]. Une autre étude 
réalisée à Londres en 1999 a montré 
que la prévalence de Campylobacter était 
de 13,16 % [13].

Le taux d’infection à Campylobacter 
d a n s  l e  m o n d e  e n t i e r  e s t  e n 
augmentation, avec un nombre de 
cas dépassant souvent celui des 
salmonelloses et des shigelloses. Cette 
augmentation nécessite une meilleure 
compréhension de l’épidémiologie de 
la campylobactériose [14,15].

La PCR est considérée comme 
une technique sensible pour la 
détection de Campylobacter  dans 
les selles humaines. L’application 
de la PCR fournit une description 
rapide et précise de la prévalence de 
Campylobacter associée aux diarrhées 

Tableau 1 Séquences des amorces utilisées pour l’amplification de Campylobacter à partir des selles

Nom des amorces Séquences des amorces (5´ à 3´) Espèce détectée 
et gène cible

Tm (°C) Produit 
d’amplification

Référence

C412F
C1228R

GGATGACACTTTTCGGAGC
CAT TGTAGCACGTGTGTC

Toutes espèces
16SrRNA 58 816 bp [6]

CJmapAN3F
CJmapAN3R

TGGTGGTTTTGAAGCAAAGA
GCTTGGTGCGGATTGTAAA

C. jejuni
mepA 58 413 bp [7]

HYO1F
HYOFET23SR2

ATAATCTAGGTGAGAATCCTAG
GGGAGTAAATCTTAATACAAAGTTAGG

C. hyointestinalis
23S rRNA 54 468 bp [7]

CCceuEN3F
CCceuEN3R

AAGCGTTGCAAAACTTTATGG
CCTTGTGCGCGTTCTTTATT

C. coli
ceuE 58 330 bp [7]

FETNF
HYOFET23SR2

CGATAATTGATGTGAGAATCATC
GGGAGTAAATCTTAATACAAAGTTAGG

C. fetus
23S rRNA 56 473 bp [7]

CHCU146F
CU1024R

GGGACAACACTTAGAAATGAG
CACTTCCGTATCTCTACAGA

C. upsaliensis
16S rRNA 60 878 bp [6]

Tm : melting temperature ou température de demi-dénaturation ; bp : base de paires.

Tableau 2 Répartition des espèces du genre Campylobacter dans les échantillons 
de selles analysées

Nombre des échantillons positifs pour Campylobacter spp. (n = 10)

Espèces identifiées 4

 C. coli 1

 C. jejuni 1

 C. coli + C. jejuni 2

 C. fetus -

 C. upsaliensis -

 C. hyointestinalis -

Espèces non identifiées 6



EMHJ  •  Vol. 18  No. 12  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

1228

humaines [16]. Les inhibiteurs de la 
PCR d’origine fécale, comme les sels 
biliaires, des produits de dégradation de 
l’hémoglobine et des polysaccharides 
complexes, peuvent être enlevés en 
utilisant des kits commerciaux comme 
cela a été fait dans la présente étude. 
D’autre part, un inconvénient de la 
méthode de détection par PCR est le 
manque d’isolats, et donc l’incapacité 
d’accomplir des tests de sensibilité aux 
antibiotiques [16].

Parmi les dix échantillons positifs, 
on a pu identifier les espèces de 
Campylobacter dans quatre échantillons, 
alors que six échantillons n’ont pas 
pu être identifiés au rang de l’espèce 
avec les amorces spécifiques à C. fetus, 
C. upsaliensis et C. hyointestinalis. Il 
est probable que ces échantillons 
contenaient des espèces du genre 
Campylobacter autres que celles testées 
dans cette étude. En effet, le genre 

Campylobacter  comprend plus de 
16 espèces et six sous-espèces [1]. Des 
espèces atypiques comme C. concisus 
et C. lari peuvent être associées à 
des diarrhées chez l ’homme. La 
détection de tels Campylobacter est peu 
commune dans les pays industrialisés, 
mais plus commune dans les pays en 
développement [3].

Les amorces util isées étaient 
spécifiques de Campylobacter car le tube 
de PCR contenant l’ADN d’E. coli avec 
les amorces de Campylobacter spp. n’a 
pas donné d’amplicons.

Conclusion

Au Liban, la recherche systématique de 
Campylobacter en coproculture n’est 
pas obligatoire. Nos résultats doivent 
encourager les acteurs de la santé au 
Liban à introduire la recherche de 

cette bactérie en routine à côté de la 
recherche de Salmonella et Shigella 
chez les diarrhéiques afin d’éviter des 
résultats de coproculture faux-négatifs.

Finalement, cette étude montre que 
le nord du Liban est très touché par les 
campylobactérioses intestinales avec une 
prévalence de 11,1 %. Cette prévalence 
importante est due essentiellement 
aux problèmes de pollution de l’eau 
potable et à la consommation de 
légumes et fruits irrigués par des eaux 
polluées ainsi qu’à l’absence de mesures 
d’hygiène alimentaire.  La source 
primaire des infections à C. jejuni ou 
C. coli chez l’homme est supposée être 
la manipulation ou la consommation 
de viandes contaminées, en particulier 
la viande de volaille. Le contrôle de 
Campylobacter dans la chaîne alimentaire 
est maintenant devenu une cible majeure 
des agences en charge de la sécurité 
alimentaire dans le monde.
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Review 

Delivery of health services in Arab countries: a review
N.M. Kronfol 1

ABSTRACT This paper reviews the essential components of health care delivery systems in Arab countries and 
their development over the past 3 decades. The changes and challenges which evolved during the last half of 
the 20th century have had a significant impact on health systems and on health outcomes. An adequate network 
of hospitals and primary health care facilities has been established in most Arab countries of the Region. The 
increased participation of civil society has impacted positively on health systems. However, the main challenge 
is represented by the move towards market economies. In many developing economies, macroeconomic 
reforms have often necessitated cuts in public spending on social sectors. Cost-sharing policies have been 
implemented in order to compensate for diminishing government budgets allocated to health. However, this 
is not to minimize the enormous strides that have been made in all countries nor the important challenges that 
need to be addressed.

1Lebanese Health Care Management Association, Beirut, Lebanon (Correspondence to N.M. Kronfol: dino@cyberia.net.lb).

تقديم اخلدمات الصحية يف البالد العربية: مراجعة
نبيل قرنفل

اخلالصـة: تستعرض هذه الورقة املكونات األساسية لنُُظم إيتاء الرعاية الصحية يف البلدان العربية وتطورها طيلة العقود الثالثة املنرصمة. فلقد كان 
للتغريات وللتحديات التي طرأت خالل النصف الثاين من القرن العرشين أثر كبري عىل النُُظم الصحية وعىل احلصائل الصحية. وقد أنشئت شبكات 
كافية من املستشفيات ومرافق الرعاية الصحية األولية يف معظم بلدان املنطقة العربية، كام كان لإلسهام املتزايد للمجتمع املدين دور إجيايب عىل النُُظم 
ك نحو اقتصاديات السوق؛ ففي العديد من االقتصاديات النامية، جعلت اإلصالحات يف االقتصاد  الصحية، إال أن التحّدي الرئييس يتمثَّل بالتحرُّ
الكيل من الرضوري يف أغلب األحيان تقليص اإلنفاق يف القطاع العام عىل القطاعات االجتامعية. وتم تنفيذ سياسات التشارك بالتكاليف من أجل 
تعويض تضاؤل املوازنات احلكومية املخّصصة للصحة. إال أن ذلك مل يكن ليقلل من اإلنجازات االقتصادية التي حتققت  يف مجيع البلدان، وال من 

التحديات اهلامة التي تم التعاطي معها.

Prestation de services de santé dans les pays arabes : revue

RÉSUMÉ Le présent article examine les composantes essentielles des systèmes de prestation de soins de santé 
dans les pays arabes et leur évolution au cours des trente dernières années. Les changements et les difficultés qui 
ont été observés pendant la dernière moitié du XXe siècle ont eu un impact important sur les systèmes de santé 
et les résultats sanitaires. Un réseau adéquat d'hôpitaux et d'établissements de soins de santé primaires a été 
mis en place dans la plupart des pays de la région. La participation accrue de la société civile a en une influence 
positive sur les systèmes de santé. Toutefois, l'évolution vers des économies de marché représente la principale 
difficulté. Dans de nombreuses économies en développement, les réformes macroéconomiques ont souvent 
nécessité des coupes dans les dépenses publiques pour les secteurs sociaux. Des politiques de partage des coûts 
ont été mises en place afin de compenser la baisse des budgets publics attribués à la santé. Toutefois, il ne s'agit 
pas de minimiser les très grandes avancées qui ont été réalisées dans tous les pays, ni les difficultés importantes 
qui doivent être surmontées.
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Introduction

This paper, the third in a series of five 
reviews [1–4], highlights develop-
ments that have occurred in the various 
components of the delivery of health 
services in the Arab region. Particular 
attention is paid to the increasing role 
of the private sector in the delivery of 
care, in treatment abroad (“medical 
tourism”), as well as to the various at-
tempts at decentralization of health 
care management in order to increase 
the autonomy of health facilities.

Ambulatory care

Member states conduct programmes 
for health promotion and prevention 
via governmental health care centres, 
private clinics or hospitals. National 
screening programmes, often in co-
operation with the private sector, aim 
to raise awareness and promote early 
detection of health problems. In the 
1970s, the focus of mass public educa-
tion campaigns was on issues related 
to child and maternal health, such as 
immunization, antenatal care, breast-
feeding and, in many countries of the 
region, family planning [5]. With the 
general improvement of health indica-
tors related to maternal and child health 
[6], the focus of health campaigns in 
the region has been shifting towards 
smoking cessation, obesity, healthier 
lifestyles, noncommunicable diseases, 
screening for breast, cervical, colon and 
prostate cancers, and, in some countries, 
to HIV/AIDS awareness and preven-
tion [7].

Ministries of health are responsible 
for ensuring the provision of safe vac-
cines to a country, with absolute adher-
ence to the cold chain. Immunization in 
this region is usually carried in govern-
ment facilities such as dispensaries and 
health centres as well as in the physi-
cians’ private offices. In some coun-
tries, such as Lebanon, the provision 
of personal services in health centres is 

often undertaken through contractual 
agreements with the voluntary private 
sector, represented in nongovernmen-
tal organizations, municipalities and 
civil society organizations [8].

Government facilities also serve to 
provide medical care to all population 
age groups, especially children, mothers 
and the older population. The utiliza-
tion of government health centres by 
populations is variable; in some coun-
tries, such as in Bahrain, registration of 
families with the primary health care 
system is the norm; in others, and in 
spite of excellent services, a far smaller 
proportion of the population utilizes 
the public sector facilities, with a clear 
preference for the clinics of private 
providers, despite the cost implications 
[9]. This preference exists even among 
low-income groups of the population, 
as it is often perceived that the quality of 
care is better in the private sector [9]. In 
addition, organizational barriers such as 
long waiting times in public clinics, the 
choice of the practitioner and the short 
length of client–provider interactions 
have been cited as reasons for the low 
attendance at public ambulatory facili-
ties [10].

Utilization of ambulatory facilities 
varies not only between Arab countries 
but also within countries [10]. For ex-
ample, in Egypt utilization rates were 
shown to vary significantly by income 
level and between urban and rural areas 
[10]. Individuals in urban areas had 4.48 
outpatient visits per year compared with 
2.75 visits in rural areas, while those in 
the highest income quintile had the 
highest number of visits (5.11 visits) 
compared with those in the lowest in-
come quintile (2.32 visits). In Lebanon, 
the overall average number of ambula-
tory visits varied across age groups [9]. 
Whereas children under 5 years and 
those over 60 years of age made an aver-
age of 6.3 visits/person/year, children 
over 5 years and adolescent as well as 
adults less than 60 years made 2.9 and 
3.4 visits respectively. In Saudi Arabia, 
manpower factors (choice of physician, 

an Arabic-speaking health team and free 
services) have been shown to be the 
most important factors in the utiliza-
tion of ambulatory facilities, while over-
crowding and geographical location 
of the primary health care centres, par-
ticularly location near public services, 
were the least important factors [11]. 
Patients’ sex, education and occupa-
tion were the most important, and age 
was the least important, of the patients’ 
characteristics associated with utiliza-
tion [12]. In Gaza, Palestine, enabling 
factors for utilization of primary health 
care included older adults, higher level 
of income, low health status and current 
smoking habit [13].

Acute hospital care

Hospitals account for 40%–70% of the 
national health budget in most Arab 
countries [14]. Hospitals dominate 
health systems and provide concrete 
and visible health achievements for 
the public and for policy-makers in 
most countries. Moreover, hospitals 
are labour-intensive and employ half 
the physicians and two-thirds of the 
nurses in the region [14]. In most Arab 
countries, government-owned hospitals 
are the reference places for service excel-
lence, tertiary care, training of human 
resources and research [14].

The period 1970–95 witnessed an 
impressive construction programme 
of public hospitals and health centres 
in all countries of the Arab region, in 
the process improving the availability 
of health care to a far larger proportion 
of the population, nearing 100% in all 
countries, except for countries in conflict 
[15] (Table 1). In an effort to improve 
managerial practices and promote the 
efficiency of hospital operations, several 
countries have adopted policies to pro-
mote the autonomy of public hospitals. 
Although the legislative arrangements 
differ, the intent was to promote com-
munity involvement and decrease the 
centrality of decision-making. Models 
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for hospital autonomy have been in 
practice in Lebanon, Tunisia, Oman and 
lately in the Syrian Arab Republic [14].

The issue of quality assurance has 
gained importance and is high on most 
reform agendas in the region. Min-
istries as well as private hospitals are 
striving to set norms and standards for 
quality health care, including systems 
of accreditation of health facilities and 
guidelines for quality assurance and im-
provement [16]. Lebanon has initiated 
its hospital accreditation programme 
in 2000. Three rounds of accredita-
tion surveys had been completed by 
2007 [17]. International accreditation 
organizations such as the United States 
Joint Commission International, the 
United Kingdom Quality Healthcare 
Advice, the Australian Council on 
Healthcare Standards International, 
the French Haute Autorité de Santé 
and Accreditation Canada (formerly 
the Canadian Council for Health Ser-
vices Accreditation) have been active in 

supporting countries’ efforts to secure 
certification. The World Health Or-
ganization (WHO) Regional Office the 
Eastern Mediterranean (EMRO) has 
called for national systems to support 
the accreditation of hospitals as well as 
medical colleges [16]. Jordan’s Health 
Care Accreditation Council and the 
Saudi Arabia National Accreditation 
scheme are examples of national sys-
tems of accreditation.

Efforts are also are underway to es-
tablish accreditation standards for pri-
mary health care centres and diagnostic 
facilities. In the past few years, efforts 
to measure hospital performance have 
been introduced in Lebanon, Jordan 
and Oman, modelled to a large extent 
on the WHO Regional Office for Eu-
rope’s Performance Assessment Tool 
for Quality Improvement in Hospitals 
(PATH) model [18]. Hospital man-
agement practices are among the top 
priorities of policy-makers in the region 
at the present time.

Long-term care and 
palliative care

Long-term care hospitals have existed for 
a century in most countries of the region. 
Although these facilities have not been 
given the same attention as acute hospi-
tals, nevertheless they have progressed 
to serve the needs of the population. 
Many of these long-term facilities were 
originally sanatoria for the treatment of 
tuberculosis or institutions for patients 
with mental illnesses and special needs. 
The new outlook on mental illnesses has 
minimized this role. Many of these long-
term institutions now serve as hospices 
for palliative care. Others have been trans-
formed to support the very dependent 
older population that family caregivers 
find difficult to support in their activities 
of daily living. Some of these institutions 
continue to treat communicable diseases 
such as leprosy. The long-term institu-
tions in the region are usually operated 
by voluntary, not-for-profit, charitable 

Table 1 Density of health care facilities in Arab countries of the Eastern Mediterranean Region, 2005

Country No. of facilities per 10 000 population

Hospital beds PHC units % population with access to health care

Bahrain 27.4 0.3 100

Djibouti 16.1 0.6 80

Egypt 22.0 2.2 100

Iraq 13.0 0.4 97

Jordan 19.0 2.4 99

Kuwait 19.0 0.4 100

Lebanon 36.0 – 98

Libya 37.0 2.3 100

Morocco 8.7 0.9 85

Oman 21.0 3.7 97

Palestine 13.4 1.7 100

Qatar 25.2 2.7 100

Saudi Arabia 23.0 0.8 –

Somalia – – 72

Sudan 7.3 1.4 66

Syrian Arab Republic 14.7 0.9 95

Tunisia 19.8 2.1 95

UAE 18.8 4.0 100

Yemen 7.0 1.7 50

Source: Data retrieved from the Annual Reports of the Regional Director of the World Health Organization Regional Office for the Eastern Mediterranean. 
UAE = United Arab Emirates; PHC = primary health care; – = data not available.
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religious associations with financial sup-
port from the ministry of health as well 
as donations from the community [19]. 
The government support is based on a 
flat daily rate per patient.

Emergency medical 
services

Emergency medical services are 
provided in most countries of the region 
through the major public hospitals. The 
pre-hospital phase has been delegated 
mainly to the police and civil defence 
organizations. In Lebanon, emergency 
services are provided by the Lebanese 
Red Cross through annual budget sub-
sidies provided through the Ministry 
of Health budget. Lately, some private 
for-profit organizations have started to 
provide emergency care and respond to 
house calls in Lebanon [20].

Emergency services are essential 
to a properly functioning health care 
system. Road traffic accidents are in-
creasing in frequency in the region [21]. 
Compared with other Organisation for 
Economic Co-operation and Devel-
opment (OECD), countries such as 
the Netherlands, France and Germany, 
pre-hospital emergency services in the 
Arab region are not as effective nor as 
well developed [21]. It is believed that 
the non-availability of reimbursement 
for such services has served to inhibit 
the development of pre-hospital emer-
gency phases. There have been efforts 
lately to support the further develop-
ment of these services [20].

It should be noted, however, that a 
large proportion of visits to emergency 
departments in many countries are con-
sidered non-urgent and are treated by 
the public as walk-in clinics [22]. It is 
believed that social and cultural factors 
have encouraged the use of emergency 
departments due to limited opening 
hours of primary care facilities in many 
countries, and/or the problems of ar-
ranging for transportation and care of 
dependants [23].

Home care

House calls by general practitioners 
were very frequent in the earlier half 
of the 20th century in the Arab region. 
However, the rapid expansion of the 
populations in many cities, leading to 
traffic congestion, longer distances to 
travel to city suburbs and safety con-
cerns, has contributed to a diminution 
in the provision of house calls [24]. Re-
cently, however, there has been a revival 
of the practice of house calls by family 
physicians and by organizations provid-
ing emergency care. These organiza-
tions, such as the Ambulance Transport 
Services in Lebanon, are well equipped 
and staffed and can provide optimal 
care either at home or transport the 
patient to the emergency departments 
of hospitals [K. Ashkar. Presentation at 
the annual conference of the Lebanese 
Society for Family Physicians, Beirut, 
2005].

However, demographic, epidemio-
logical, social and cultural trends are 
changing traditional patterns of care 
in the region [25]. The next decades 
are likely to witness increasing rates 
of care-dependent older people who 
will need prolonged home care for 
disability. These changes in needs and 
social structure will require a different 
approach to the care of the older popu-
lation. Home care could provide a sus-
tainable approach to avoid the need for 
unnecessary acute or long-term institu-
tionalization and maintain individuals 
in their home and community as long 
as possible.

Historically, home care provision 
has relied on informal care (primar-
ily from the family) and this remains 
the predominant pattern of care in our 
region for the older population. Strong 
family bonds and the influence of reli-
gion still facilitate the tradition of respect 
towards parents, grandparents and the 
elderly in general during their later years. 
However, this is fast changing and fam-
ily caregivers cannot be relied upon in 
the not-too-distant future, because of 

the migration of younger members of 
the family, the increasing participation 
of women in the labour force and the 
higher level of education of women 
in general [25]. A study in Lebanon 
highlighted the problems that family 
caregivers face in the care of the depend-
ent older population [26]. Home care is 
a labour-intensive activity that relies on 
a variety of providers to deliver clinical 
and social services in the home setting. 
These providers include nurses, thera-
pists, social workers, dieticians and, to a 
lesser extent, physicians [27]. Improv-
ing the provision of professional care in 
the home setting would require nurses 
to increasingly work independently, 
to exercise independent judgement, 
to coordinate and manage care teams 
and to provide more sophisticated and 
advanced procedures [28]. In Lebanon, 
the past decade witnessed the forma-
tion of several agencies to deliver home 
care, staffed by well trained nurses and 
physiotherapists [28].

Dental care and 
oral health

The public sector in most countries of 
the Arab region offers dental care at 
primary care facilities. A growing aware-
ness about the importance of dental 
care and oral heath has been supported 
by advances in the dental sciences as 
well as by a marked increase in the 
number of dentists and dental assistants 
throughout the region [29]. In many 
countries, there is an appreciable de-
lay in accessing dental care because of 
long waiting times [26]. Public sector 
services are usually limited to diagnosis 
and extraction.

The private sector has also witnessed 
impressive developments in dental care, 
especially in the dental subspecialties 
and reconstructive dentistry. Neverthe-
less, this development has been cur-
tailed somewhat by the poor availability 
of insurance coverage for dental care. 
Dental care in the Arab region is mainly 
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financed through out-of-pocket pay-
ments that raise issues of inequity for 
the lower socioeconomic strata of the 
population [20].

Utilization of diagnostic 
technology

The introduction of advanced diagnos-
tic technology has had a major impact 
on quality of care as well as on the cost 
of medical care across the world. The 
impact of technology in the past 2 dec-
ades has been phenomenal, leading to 
far more accurate diagnosis, screening 
and treatment. This has led, however, to 
a major increase in the cost of medical 
care, and to an explosion in the purchase 
of medical technology principally by 
hospitals and to a lesser extent by health 
centres [30].

When the public sector is the prin-
cipal provider of medical services in the 
region, the introduction of expensive 
technology can be contained to a certain 
extent [31]. Many countries have opted 
for regional centres of excellence where 
patients are referred for complex diag-
nosis and treatment. However, in the 
private sector, the acquisition of modern 
technology has been adopted as the sign 
of quality care and advances in medi-
cal care. In Lebanon, for example, the 

number of technologies per inhabitant 
exceeds that of many OECD countries 
belonging to the [31]. Private hospitals 
claim that patients need to have all the 
services under the same roof, lest pa-
tients are lost to rival institutions [20]. 
Needless to say, the acquisition of such 
technologies promotes over-utilization 
since health care is an imperfect market.

 Utilization of 
pharmaceuticals

According to WHO, up to 100 million 
citizens of the Arab region lack regular 
access to essential medicines [32, 33]. 
Spending on pharmaceuticals makes up 
a major portion of total health expen-
ditures [32] (Table 2). Apart from the 
cost of medicines, patterns of consump-
tion raise many issues related to the 
inappropriate usage of antibiotics and 
psychotropic medications [34,35] and 
the preference for injectable drugs over 
oral preparations. This pattern appears 
to be on the decrease at present [36,37], 
but for many years in the last quarter 
of the 20th century patients would not 
accept treatment unless the administra-
tion was by injection [38,39].

Several countries in the region, most 
notably Tunisia, Morocco, Egypt, Syrian 
Arab Republic, Jordan and Saudi Arabia 

have developed world-class factories 
for the manufacture of generic medica-
tions for use by their own populations as 
well as for export. Unfortunately, phar-
maceutical production has been met 
by stiff competition from in-country 
and regional plants, instead of defining 
common strategies of production and 
marketing that would have benefited all 
producers [40,41].

Traditional medicine

Alternative medicine encompasses all 
forms of therapies that fall outside the 
mainstream of medical practice. There 
has been a paucity of studies on the uti-
lization of traditional medicine or other 
forms of alternative care in the Arab re-
gion, although its existence is well recog-
nized and its practice acknowledged. In 
a study in Saudi Arabia the Holy Qu’ran 
as a was the most frequently used form 
of alternative medicine (50.3%), fol-
lowed by honey (40.1%), black seed 
(39.2%) and myrrh (35.4%) [42].

We can identify two types of usage: 
the first is based on traditional, folkloric 
remedies that have been transmitted 
from generation to generation; and a 
newer more sophisticated wave that ac-
tively markets herb-based medicines or 
other alternative treatments for financial 

Table 2 Total pharmaceutical expenditure as a percentage of total health expenditures and as a percentage of gross domestic 
product (GDP) in selected Arab countries

Country, year Total pharmaceutical 
expenditure

Total health 
expenditure 

per capita

Pharmaceutical 
expenditure/per capita 

health expenditure

Pharmaceutical 
expenditure/GDP

US$ million US$ % %

Egypt, 2009 3559 43 34.2 1.89

Iraq, 2008 1617 50 36.8 2.46

Jordan, 2010 701 120 35.9 3.08

Sudan, 2010 1349 35 36.0 2.20

Syrian Arab Republic, 2010 621 29 36.0 1.11

Morocco, 2010 1440 45 27.8 1.58

Qatar, 2010 194 118 6.0 0.59

Saudi Arabia, 2010 3500 132 18.0 2.00

Tunisia, 2010 895 85 44.0 2.02

Source [32].
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gain. The latter can be controversial be-
cause treatments may be promoted, 
especially via the mass media, without 
the need to secure authorization from 
the ministry of health, as is the practice 
with standard medications [20]. There 
are no scientific committees to review 
the composition and efficacy of these 
remedies.

Private health care 
sector

As was noted earlier, the public sec-
tor has been dominant in health care 
in most countries of the Arab region. 
However, within the context of health 
reforms, and with support from donor 
countries and international organiza-
tions (principally the World Bank), sev-
eral countries such as Lebanon, Jordan, 
Morocco and others have envisioned a 
greater potential role for the private sec-
tor in health care provision in the hope 
of improving the cost-effectiveness, 
responsiveness, efficiency, quality and 
equity of care [43].

There is a need to define the private 
sector. A dichotomy exists between the 
voluntary not-for-profit charitable, reli-
gious organizations and the for-profit, 
proprietary private sector. Unfortu-
nately, very little evidence is available on 
the comparative advantage of the public 
sector, and ideological differences often 
confuse the debate. Most countries rely 
on a mix of public and private sector 
stakeholders leading to a “melting of 
public-private boundaries” as observed 
by Saltman [44,45]. The private provi-
sion of care has in fact increased in social 
and home care recently.

The private sector has been an ac-
tive partner in health development. 
In most countries, the proportion of 
office-based practitioners and dentists 
per population has been on the rise, as 
well as the number of private pharma-
cies [46]. Physicians’ fees and medica-
tions have been reimbursed through 
out-of-pocket payments that were, and 

continue to be, dominant in the financ-
ing of health care in the region [47]. The 
voluntary not-for-profit organizations 
of civil society have been active in rural 
and low-income areas for a long time. 
Private providers capture a significant 
and growing share of the health care 
delivery system, even in less developed 
countries [48]. In a sample of 40 devel-
oping countries, an average of 55% of 
physicians worked in the private sector 
in conjunction with 28% of hospital 
beds [49].

The current interest in the role of 
the private sector has a new focus, how-
ever, namely handing over the manage-
ment and operations of public facilities 
(mainly hospitals) to the private sector. 
In other words, the call is for the public 
sector to disengage from the direct pro-
vision of medical services and to focus 
instead on the governance and steward-
ship functions that only the state can 
exercise [49]. This of necessity must be 
accompanied by the direct disburse-
ment of funds to the private sector to 
operate the public facilities as well as 
by consumer payments at the point of 
care. Insurance and third party funders 
would cover the cost of care through the 
collection of premium, capitation fees, 
deductibles and co-payments.

Understandably, this process has 
been met with some resistance from the 
public sector [50]. The public sector can 
claim that the basic problems it faces in 
the provision of services are related to 
salary scales and other civil service regu-
lations. This will affect the capability of 
government to recruit high-level, expe-
rienced professionals to undertake the 
regulatory functions that are at the core 
of governance. In the same vein, the 
public sector cannot recruit the human 
resources necessary for planning, pro-
gramming, cost analysis and budgeting. 
These deficiencies would by necessity 
lead to an unregulated private sector. In 
addition, the perception of greater pri-
vacy, speed of service and quality of care 
has not been demonstrated in develop-
ing countries [50]. Instead, tales abound 

of regressive payments, poor quality 
of service and informal payments that 
impact on the essential role of the state 
to maintain equity in health care access 
and in payment.

This controversy has brought for-
ward the notion of “buyability”. Govern-
ments should contract for goods and 
services that they can buy and focus 
instead on goods that are not buyable. 
Moreover, Lebanon and Jordan have 
had experience with buying services 
from the private sector; in this process, 
the private sector is supported without 
the need for the ministry to own a physi-
cal asset. The role of the ministry is thus 
to provide services not facilities [51].

There is a need for an effective, ra-
tional dialogue between the public and 
the private sectors to determine mutu-
ally beneficial partnerships. Attitudes 
towards the private sector are chang-
ing [52]. Policy-makers can no longer 
ignore private health providers. They 
should pursue options for working with 
the private sector in order to achieve 
each sector’s objectives.

It is now believed that health services 
with mixed delivery systems enabled by 
strong government funding have better 
performance [53]. However, privatiza-
tion can only succeed in meeting socie-
ty’s goals when the state exercises strong 
stewardship. Reforms that increase the 
role of the private sector in financing 
health care will increase expenditures, 
and systems that rely heavily on private 
finance for health care tend to be less 
progressive [54]. The increase in private 
finance need not lead to the evolution of 
the public sector into a “poor service for 
the poor” [50].

Treatment abroad

Treatment aboard is the phenomenon 
of people travelling to other countries 
for medical treatment. This may be 
motivated by high medical costs in the 
home country, prohibitions against 
certain treatments or even refusal of 
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doctors to perform a specific medical 
treatment. There may also be the desire 
to avoid long waiting lists for certain 
operations. Treatment abroad is not a 
new phenomenon in the Arab region; 
most countries sent complex medi-
cal cases abroad for treatment in the 
1960s and 1970s, at a time when the 
health systems of many Arab countries 
were still rudimentary. Patients from 
the Gulf countries were sent to Beirut, 
Cairo, Paris, Germany and other cities 
for medical treatment. Beirut had the 
reputation of being the “hospital of 
the Orient” and continues to aspire to 
this role and reputation [S. Haroun, 
unpublished]. However, as Arab coun-
tries developed their health systems, 
especially at the tertiary level, the need 
to send patients for treatment abroad 
diminished, and only continued for the 
very wealthy and certain dignitaries. 
Then, starting in the late 1970s, the 
tables began to turn as Arab countries 
themselves realized that offering treat-
ment for patients from other countries 
was financially beneficial and that there 
was a demand that could be met. Thus, 
several countries from the region such 
as Yemen, Algeria, Libya and Syrian 
Arab Republic started to send patients 
to Jordan for treatment [R. Hinnawi, 
T. Fardous, unpublished]. This was ac-
complished either through contractual 
arrangements between governments 
or third party payors or by private pa-
tients seeking better care and paying 
out-of-pocket. This has led to the es-
tablishment of several private hospitals 
in Amman to cater for this need, as 
well as to the repatriation of physicians 
from abroad. It is claimed that Jordan 
receives a greater revenue from health 
care (US$ 1 billion in 2007) than it 
spends on its population (US$ 650 
million).

The term “medical tourism” has 
come to mean not only the treatment 
of patients in other countries, as de-
scribed above, but also to indicate non-
essential and elective treatments such 
as cosmetic surgery, spa treatments, 

treatment for substance abuse and 
dermatological conditions such as hair 
transplantation. The entry of several 
Arab countries into the World Trade 
Organization has facilitated this devel-
opment. In fact, the Ministry of Health 
in Jordan has been very supportive of 
medical tourism and has advocated 
and supported contracts with friendly 
countries to promote medical care in 
the country [R. Hinnawi, T. Fardous, 
unpublished].

The Deloitte Center for Health 
Tourism forecasts that “as more em-
ployers and health-insurance firms add 
the ‘global option’ into their plans, the 
number of American health tourists will 
soar to over 2 million in 2009—rising to 
10 million by 2012” [55]. In 2007, over 
400 000 international patients travelled 
to Singapore for a wide array of medical 
procedures, nearly half of them from the 
Middle East. Half a million foreign pa-
tients will travel to India for medical care 
in 2008, whereas in 2002 the number 
was only 150 000 [56]. According to a 
study by the Confederation of Indian 
Industry and McKinsey, medical tour-
ism will bring $2.2 billion in revenues for 
Indian hospitals by 2021 [57].

Meanwhile, in the Gulf countries, 
the Crown Prince Courts and the Rul-
ers’ offices continue to send their citi-
zens for care in Europe and the United 
States of America (USA). Some of the 
medical conditions are indeed serious 
and require more accomplished cen-
tres of excellence; other cases are not 
so serious. This is to be seen as one of 
the favours that the Court bestows on 
its citizens. The events following the 
11 September 2001 terrorist attacks in 
the USA decreased the flow of patients 
to that country in favour of European 
destinations as well as to Thailand, Sin-
gapore and Malaysia.

Parallel to these developments, 
the United Arab Emirates (UAE) 
has taken measures to itself become 
an international centre for medical 
tourism, especially for thalassother-
apy (treatment by the sun for skin 

diseases) as well as for other medi-
cal conditions. A report by the Abu 
Dhabi Chamber of Commerce and 
Industry optimistically maintains that 
the UAE will gain approximately AED 
7 billion (US$ 1.9 billion) annually in 
medical tourism profits by 2010 [58]. 
High-profile projects such as Dubai 
Healthcare City show that times are 
changing. The project Chief Execu-
tive Dr Muhadditha Al Hashimi ex-
pressed the ambition for Dubai to 
become a medical hub just as at had 
become a hot-spot for tourism: “Usu-
ally anyone with the smallest health 
problem gets the next flight out. We 
want our patients back.” [Gulf News, 
March 2008].

The World Bank ranked Jordan 
number one in the Arab region and 
the fifth in the world as a medical tour-
ism hub. Jordan’s medical tourism 
revenues in 2007 exceeded US$1 bil-
lion. According to a study prepared 
by the Private Hospitals Association, 
over 250 000 patients from around 84 
Arab and foreign countries were treat-
ed in Jordanian private hospitals, clin-
ics and medical centres last year. Iraqi 
patients treated by Jordan’s private 
medical sector amounted to 45 000 
in 2007, while Palestinians and Suda-
nese both comprised around 25 000 
patients. The study also showed that 
more than 1800 US citizens, 1200 
British citizens and 400 Canadian 
citizens sought medical treatment 
in Jordan last year. Hazaimeh noted 
that treatment expenditures in Jordan 
were only 25% of the cost in the US, 
which included airline tickets and the 
patient’s stay in addition to site-seeing 
tours [59].

Decentralization of 
health services

Decentralization as a tactic for improv-
ing health care delivery was highlighted 
in 1986 by WHO within the district 
health system approach for Health for 
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All, following the Alma-Ata Interna-
tional Conference on Primary Health 
Care in 1978 [60]. Decentralization 
was predicted to achieve health goals 
through improved efficiency in ser-
vice and financial allocations, as well 
as through increased accessibility 
and community participation leading 
to improved health status. It was also 
predicted that decentralization would 
improve quality, promote transparency, 
efficiency and accountability and hence 
lead to greater equity and legitimacy. 
From a political and social perspective, 
it was believed that decentralization 
would promote democratization, 
political stability and market freedom 
in health care worldwide [61]. It was 
argued that decentralization could be 
political, fiscal and administrative, lead-
ing to de-concentration, delegation, 
devolution and even to privatization 
[62]. Donor agencies and organizations 
to developing countries encouraged the 
process of decentralization as an effort 
to promote primary health care [63,64].

Decentralization in the Arab coun-
tries has been determined essentially 
for political reasons of government, 
with health and other ministries fol-
lowing suit. Arab countries are at 
different stages and levels of the de-
centralization process. Sudan adopted 
decentralization in 1993, mainly for 
political reasons. Lebanon called for 
decentralization in the Taif Agreement 
of 1990, following the civil war [65]. 
The UAE is constitutionally a federal 
state. Another example is Egypt, which 
realized that excessive centralization 
was inhibiting national development. 
“By building the appropriate policy 
and institutional frameworks, [it was 
felt] that decentralization should inject 
dynamism into social and economic 
development and create, at the local 
level, a form of governance which 
will be able to better respond to the 
demands for more efficient and bet-
ter quality services, while making 
decision-makers more accountable to 
the people.” [66].

The basic prerequisites for de-
centralization include a strong po-
litical commitment, a well-defined 
legislative framework, the mobilization 
of adequate resources and a strong 
community involvement [67]. The re-
sponsibilities of the ministry of health 
will evolve under decentralization to 
become principally the formulator of 
policies; setting norms, standards and 
protocols for service delivery; ensur-
ing equitable allocation of resources; 
maintaining an effective management 
information system; assessment of 
health system performance; ascer-
taining quality assurance; regulating 
health care delivery (public and private 
sectors); and maintaining liaison with 
international health organizations and 
aid agencies.

In principle, decentralization can 
be a powerful instrument to improve 
health service delivery, but it can also 
pose significant risks and challenges 
that have to be carefully addressed 
if the potential benefits are to be re-
alized. There is clear evidence that 
the issue is not whether or not to de-
centralize but rather how to design, 
implement and monitor better poli-
cies to achieve national health policy 
objectives [62].

Health delivery in 
conflict situations

The geopolitical situation of the 
Arab region is extremely challenging 
because so many countries are in a 
state of crisis or are emerging from 
conflict. These countries are cur-
rently experiencing emergency health 
situations due to military intervention 
and occupation, internal civil strife, 
political and economic tension and/
or displacement and migration of large 
populations. Additionally, chronic 
emergencies and disasters (both 
manmade and natural) have had a 
dramatic impact on the livelihood 
and the health status of communities, 

threatening their lives and disturbing 
their emotional and social well-being. 
In 2002, an estimated 250 000 persons 
in the WHO Eastern Mediterranean 
Region were killed or displaced by 
disaster or conflict. An estimated 90 
million persons are currently living 
under difficult circumstances as a re-
sult of war, disaster and/or sanctions. 
Specifically, an estimated 12.7 million 
people have been displaced or have left 
their country of origin. The challenge is 
to sustain or improve the health status 
of vulnerable populations already liv-
ing under exceptional circumstances 
as well as to deliver effective quality 
health humanitarian assistance to na-
tional authorities in the event of an 
emergency [67].

Summary

Governments have an important role 
in health development in the Arab 
region. The efforts initiated by govern-
ments to build modern health sys-
tems must be continued and adapted 
to the new changes and challenges 
in the political, economic, social and 
cultural fields. Despite the pressures 
facing governments in managing the 
social sectors, ministries of health 
should continue to play their leader-
ship role in health development and 
should protect the social values of 
equity, solidarity and fairness. Health 
development should be coordinated 
between all concerned government 
ministries and agencies and with all 
stakeholders, including academia, 
professional associations, the private 
sector and civil society organizations. 
Efforts should be made to promote 
the centrality of health in compre-
hensive socioeconomic development. 
The private sector is assuming a grow-
ing role in both financing and delivery 
of health care. However, care must be 
taken to ensure that such develop-
ments are implemented under strong 
leadership and governance from gov-
ernments [31].
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Review

Access and barriers to health care delivery in Arab 
countries: a review
N.M. Kronfol 1

ABSTRACT This paper reviews some of the main obstacles encountered by the population (or rather by different 
social groups) in accessing health services in Arab countries. These obstacles can be social and cultural, 
administrative and organizational or financial and may impact on gender and ethnic groups to different degrees. 
Governments are urged to address the health inequalities that result from these obstacles and promote equity, 
solidarity and fairness through social policies that enhance social and national development.

1Lebanese Health Care Management Association, Beirut, Lebanon (Correspondence to N.M. Kronfol: dino@cyberia.net.lb).

إتاحة الرعاية الصحية والعوائق أمامها يف البلدان العربية: مراجعة
نبيل قرنفل

الرعاية الصحية يف  ل إىل  التوصُّ املختلفة أحيانًا( يف  السكان )أو بعض املجموعات  التي يواجهها  العوائق  الورقة بعض  اخلالصـة: تستعرض هذه 
البلدان العربية. وقد تكون هذه العوائق اجتامعية وثقافية، أو إدارية وتنظيمية، أو مالية، وقد يتفاوت تأثريها عىل اجلنسني أو عىل املجموعات اإلثنية. 
العدالة والتكافل  تعزيز  يكُفل  بام  العوائق  تنتج عن هذه  التي  الصحة  املساواة( يف  التعاطي مع جوانب احليف )عدم  وينبغي حّث احلكومات عىل 

ز التنمية الوطنية واالجتامعية. واإلنصاف من خالل سياسات اجتامعية تعزِّ

Accès et obstacles aux prestations de soins de santé dans les pays arabes : revue

RÉSUMÉ Le présent article examine certains des principaux obstacles rencontrés par la population (ou plutôt 
différents groupes sociaux) pour accéder aux services de santé dans les pays arabes. Ces obstacles peuvent 
être d'ordre social, culturel, administratif, organisationnel ou financier et avoir un impact sur la population en 
fonction du sexe et de l'ethnie à des degrés divers. Les gouvernements sont instamment priés de s'attaquer aux 
inégalités en santé engendrées par ces obstacles et de promouvoir l'équité, la solidarité et la justice au moyen de 
politiques sociales qui renforcent le développement social et national.
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Introduction

The access to and utilization of health 
services remain serious concerns to the 
health care systems of the Arab coun-
tries. Despite major improvements that 
have occurred over the past 3 decades, 
several subsets of the population in 
most countries continue to face difficul-
ties utilizing the range of health services 
available. It is feared that these difficul-
ties may increase with the current trend 
towards a greater degree of cost-sharing 
and co-payment for health care. En-
suring equitable access to high-quality 
health care constitutes a key challenge 
for health systems throughout the Arab 
world. Despite differences in health 
system size, structure and financing, 
evidence suggests that across the region 
particular sections of the population are 
disproportionately affected by barriers 
to accessing health care [1]. This paper, 
the fourth in series of reviews about 
health services in the Arab region [2–5], 
will attempt to identify and analyse 
barriers to accessing and utilization of 
health care, particularly for vulnerable 
people.

The health basket

The term “health benefit basket” has 
been defined by Rodrigues-Sanz et al. 
as the totality of services, activities and 
goods reimbursed or directly provided 
by a public health care programme. 
The decision criteria for inclusion are 
often based on need, appropriateness, 
effectiveness and cost-effectiveness [6].

Public health care programmes in 
the Arab countries provide compre-
hensive coverage of all levels of care, 
including prevention, ambulatory care 
and inpatient services. These services 
are normally either completely free of 
charge or received at a nominal fee. 
Some of the main gaps in coverage 
include non-prescription drugs, den-
tal care, cosmetic surgery and smok-
ing cessation. Some treatments are 

constrained or prohibited in certain 
countries based on moral and bioethical 
grounds, such as fertility treatments and 
abortion. As a consequence, it is fre-
quently the case that patients choose to 
go abroad to receive such treatments. In 
the case of fertility treatments, in some 
cases, women travel to countries where 
“donor anonymity is guaranteed is guar-
anteed for sperm and egg donations” 
[7]. However, formal legal entitlements 
do not necessarily mean that barriers do 
not exist. Regulations on health baskets 
frequently interact with cost-sharing 
rules, imposing limits on the range of 
services that are actually accessible. 
The enforcement of legal regulations in 
many cases is lacking.

Common exclusions 
from the health basket

Dental care
An area of health care with incomplete 
coverage in the Arab region is the provi-
sion of dental services. In a few countries 
there is wide coverage offered in the 
public clinics. However, dental services 
tend to be limited to diagnosis, filling 
and extraction. Dental prostheses are 
minimally covered even in the wealthier 
countries. Dental supplies may be lim-
ited, pushing clients to seek care in 
the private sector. Coverage favours 
younger people.

The proportion of dentists to the 
general population has become ad-
equate only recently in most countries. 
However, these dentists practise pre-
dominantly in the private sector. When 
they do have sessions in the public clin-
ics, it is believed that this dual employ-
ment facilitates a shift of patients to their 
private office. Even in countries that 
have adopted social health insurance, 
dental care has not been covered as yet, 
for example in Lebanon.

The exclusion of dental care from 
the health basket is not limited to the 
countries of the region. Several studies 
from Europe have produced evidence 

that the use of dental services is lower 
among groups of lower socioeconomic 
status [8–10]. Moreover, the concen-
tration of dentists in the cities of the 
Arab region severely limits access in 
rural areas [11]. An expansion of cover-
age of dental health services is needed to 
improve oral health.

Mental health
Similar problems also apply to mental 
health services. In many cases these are 
covered only to a certain extent and 
there are non-financial constraints that 
limit access. Long waiting lists encour-
age patients to seek care in the private 
sector. Counselling and psychotherapy 
services are frequently not covered in 
the public clinics. There is a tendency 
to prioritize younger adults with mild 
disorders, little co-morbidity and high 
educational status, while mentally re-
tarded people, people with severe men-
tal health problems, those with severe 
somatic co-morbidities, the elderly and 
people of low educational status tend to 
be disadvantaged. Cost sharing can also 
be substantial for a range of services that 
mental health patients would greatly 
benefit from, such as individual psycho-
therapy in ambulatory care.

Geographical 
barriers to access 
to health services

Three aspects of geographical barriers 
to access to health care services can be 
identified: transport, regional variations 
and rural–urban inequalities. Specific 
policy measures need to be taken to al-
leviate costs, help reduce travel hurdles 
or to ensure the proximity of facilities.

Transport
Transportation is an important issue 
when people are dependent on public 
transport to access health care. This 
is particularly the case in rural ar-
eas. Moreover, people with functional 
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impairments need particular help to 
reach health care services [12]. In some 
countries of the Arab region, there is a 
concern about the safety, cost of trans-
portation and ease of boarding public 
buses. Older people are particularly 
disadvantaged in this respect [13,14].

Distance has been shown to limit 
access to health care [15]. In many Arab 
countries, the need to wait for a male 
guardian to arrange for transportation 
presents an obstacle for care, especially 
if the public clinics have early closing 
hours [15,16]. The impact of distance 
on utilization of preventive services 
such as screening appears to be greater 
than on curative treatments, especially 
where follow-up treatments are required 
[15,17]. It should be remembered that 
car ownership is limited in the more 
disadvantaged groups.

Methods and availability of trans-
portation of course vary within and 
between Arab countries. One study 
interviewed clients attending primary 
health care centres across Lebanon 
[18]. Close to half the respondents had 
come to the clinic on foot. In the regions 
when clients did not walk, they came 
to the clinic predominantly through 
private transport. The overall usage of 
public transport was a mere 5%, while 
private transport was used by 30% and 
taxi by another 17%. Three-quarters of 
the clients reached the clinic within 15 
minutes and 95% within 30 minutes. 
Most of the clients who took longer 
to reach the clinic were in urban areas 
where traffic jams may have been re-
sponsible for the delay for those who 
were accessing the clinic by car, rather 
than by walking. These figures indicate 
that transportation and distance to the 
clinic did not appear to present access 
difficulties in Lebanon [18].

Disabled persons have very spe-
cific needs in terms of accessibility of 
health care facilities and access to in-
formation [16]. For instance, in some 
cases it is necessary to guarantee that 
physical facilities are easily accessible 
for wheelchair users or that leaflets or 

other sources of information are pro-
vided in appropriate formats for those 
with visual impairment.

Regional variations and rural–
urban disparities
Rural–urban inequalities in access to 
health care are an important issue in 
several countries of the Arab region, 
particularly given that rural areas often 
experience a more fragile economic and 
demographic situation, with more peo-
ple at risk of poverty and social exclusion 
[19]. Health indicators (infant morality 
rate, maternal mortality ratio) vary sig-
nificantly between areas, even within 
a small country such as Lebanon [20]. 
In addition, it has been observed that 
health beliefs of rural peoples can delay 
early consultation/contact with health 
services and late appearance [21]. 

Ibnouf et al. studied the utilization of 
routine antenatal health care services in 
Sudan. The study reported that utiliza-
tion was approximately 5 times higher 
and provision of tetanus toxoid vaccina-
tion was 3.7 times higher among urban 
women as compared with women in 
rural areas. Mothers’ education showed 
a nearly significant positive relationship 
both with the use of routine antenatal 
health care service [22].

Cultural barriers 
to access

Cultural barriers to access and utiliza-
tion include gender, ethnicity and race, 
nationality and religion.

Gender
Differences in rates of utilization of 
services (possible due to reproductive 
health) according to gender are well 
recognized as one of the predisposing 
factors for utilization [23]. Gender af-
fects both the patient and the provider 
and is related to socioeconomic status, 
cultural factors and education. Research 
suggests that providers’ inability to re-
spond to health problems in a sensitive 

manner can affect service use [24]. In 
general women prefer women physi-
cians, especially concerning reproduc-
tive health matters [25]. Concepts such 
as gender-based or gender-sensitive 
care are being integrated into health 
strategies in the region. Specific gender-
related issues in the Arab region include: 
improving women’s access to health 
care, education and literacy for girls and 
women, employment and social pro-
tection for women and female genital 
mutilation.

Although women are major health 
care users as well as providers, they are 
under-represented in decision-making 
in health care [26]. However, there is 
general agreement among women’s or-
ganizations in more progressive coun-
tries, such as Tunisia and Lebanon, that 
“gender sensitive health care should be 
available, accessible, affordable, appro-
priate and acceptable”, much as is the 
case in the European community [27].

In addition to issues related to ac-
cess, rights for care and differentials 
in decision-making and community 
leadership, a study demonstrated that 
women experience indeed different 
symptoms and care patterns than men 
[28]. Noureddine et al. from Lebanon 
have demonstrated that the signs and 
symptoms of acute coronary syndromes 
differ between men and women. This 
study from the American University 
of Beirut explored differences between 
Lebanese men and women in cognitive, 
emotional and behavioural responses to 
signs and symptoms of acute coronary 
syndromes [28]. The study concluded 
that factors related to promptness in 
seeking care for acute coronary syn-
dromes differ between Lebanese men 
and women, similar findings to a study 
from the University of Toronto [29].

A study of gender differences in 
health care utilization and outcome 
of respiratory tuberculosis has been 
reported from Alexandria, Egypt. The 
pattern of tuberculosis symptoms 
was similar for both sexes. Women 
started treatment earlier than men, but 
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women had significantly lower scores in 
knowledge, beliefs and attitudes about 
tuberculosis than men. Compliance 
was unsatisfactory for both sexes [30]. 
Another study from the Syrian Arab Re-
public found that delay in the diagnosis 
of tuberculosis was significantly longer 
among males. Differences between 
males and females were also noted in re-
lation to the place they usually seek care. 
Although women reported more bar-
riers to seeking care, compliance with 
treatment tended to be higher and the 
treatment success rate was significantly 
higher among females than males [31].

Ethnicity and race
Ethnic minorities refer to groups of peo-
ple with a common origin, common 
cultural and linguistic features (e.g. re-
ligion, norms, and language) and some 
kind of social organization or a sense 
of belonging together (ethnic identity).

A large body of literature suggests 
that those from vulnerable groups, 
including older, socioeconomically 
disadvantaged and people from ethic 
minorities may be viewed as less suit-
able candidates than those from more 
advantaged groups [32,33] This is 
related to the professionals’ views on 
suitability of people for treatment. Rac-
ism in public places and public trans-
port may pose an important barrier for 
some ethnic groups. Specific patterns 
of help-seeking behaviour have been 
identified among people with minor-
ity ethnic backgrounds in the region. 
For example, it has been reported that 
Arab Israeli women tend to rely more 
on emergency services than do Jewish 
Israeli women [34]. Language barriers 
have also been shown to limit access 
to health care among ethnic minorities 
[35]. Perceptions of cultural sensitivity 
of services have been reported as an im-
portant influence on both entering into 
the health care system and maintaining 
contact [36]. Barriers to help-seeking 
include perceptions of language difficul-
ties, lack of awareness about beliefs and 
values and lack of translation facilities 

[37]. Racism in public places and public 
transport may pose an important barrier 
for some ethnic groups [37]. Ensuring 
adequate communication is one of the 
responsibilities of health professionals. 
Recruitment of health care staff from 
ethnic minority communities eases 
communication problems and enhanc-
es accessibility [36]. However, there are 
mixed views about “ethnic matching” as 
a means of promoting access [37].

Preliminary analysis of the Bedouin 
Health Project at the American Univer-
sity of Beirut appeared to show a high 
level of acceptance of modern clinics 
and medical practices (most births take 
place in hospitals, for example), coupled 
with a decrease in the use of traditional 
medicine. However, seeking medical 
advice or intervention appeared to be 
hindered and influenced by factors 
such as financial barriers and discrimi-
nation. Although this did not prohibit 
the women from seeking health care, 
it highly compromised the quality of 
these services; medical history was only 
partially collected and the women were 
not given the chance to communicate 
their concerns [38].

Little is known about the effect of 
race on health care access in Arab coun-
tries. There is a substantial subset of 
the population with African or Asian 
origins and features who have moved to 
the Arab countries as a result of migra-
tion, pilgrimage (hajj), occupation and 
slavery in the past. Research is needed 
to establish whether they suffer racial 
discrimination that creates differences 
in patterns of utilization or barriers to 
medical services for these subgroups.

Nationality
Barriers related to nationality are per-
haps most evident in the Gulf countries, 
where some facilities are restricted to the 
nationals of the country and others re-
served for non-nationals or expatriates. 
In general, facilities for nationals receive 
more support from government. It must 
be stated, however, that the facilities for 
expatriates are also of a good standard. 

This dichotomy has been raised many 
times in discussions and debates [N. 
Kronfol. Personal communication with 
the Minister of Health of United Arab 
Emirates, 1992]. It seems to relate to 
sociocultural factors rather than medi-
cal issues. For the governments of the 
region, the medical services provided to 
some expatriates are superior to those 
they could receive in their country of 
origin. However, the differentiation in 
care settings raises issues of segregation 
and differentials between patients ac-
cording to nationality.

Different nationalities have been 
shown to exhibit different patterns of 
utilization of medical services in the 
region. In a random telephone survey 
in Israel of 9352 persons carried out in 
2007 Arabs more often reported visiting 
a family physician than a specialist com-
pared with Jews.  The authors conclude 
that a different pattern of utilization of 
health care services exists that is not 
explained by differences in socioeco-
nomic levels [39]. A study from Kuwait 
revealed differences in access to primary 
health centres among different nation-
als. Compared with Kuwaiti nationals, 
92% of whom were registered at the 
health centres, only 62% of the Arabs 
and 39% of the Asians were registered. 
Nationality was the most important 
reason for lack of registration [40].

Religion
Religion plays an important role in 
health in the Arab countries. Although 
the boundaries between religion and 
other sociocultural factors are not easily 
discernable, health, as a mirror of society, 
is influenced by religion [41]. Perhaps 
the greatest influence of religion lies in is-
sues related to reproductive health such 
as abortion. A comprehensive paper by 
Hessini provides an overview of legal, 
religious, medical and social factors that 
serve to support or hinder women's 
access to safe abortion services in the 21 
predominantly Muslim countries in the 
Middle East and North Africa, where 1 
in 10 pregnancies ends in abortion [42]. 
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Religion has an important influence on 
certain specific health practices such 
as male and female circumcision, the 
practice of medicine and litigation, the 
belief in fate and destiny and other social 
determinants of health [43].

Health literacy, voice and 
health beliefs
The World Health Organization Health 
Promotion Glossary defines health 
literacy as follows: “Health literacy rep-
resents the cognitive and social skills, 
which determine the motivation and 
ability of individuals to gain access to, 
understand and use information in 
ways which promote and maintain 
good health”. “Inequitable disparities 
in healthcare utilization can exist even 
where health services are accessible 
because patients’ expectations and 
other non-health related aspects also 
affect access and utilization of services” 
[44]. Education has been known to be 
another predisposing factor of health 
care utilization, especially the education 
of the mother [45].

Vulnerable groups may have poorer 
access to information, communication 
technologies and face important short-
comings due to their overall literacy 
levels or general language barriers. Con-
sequently, they often have a reduced 
capacity to navigate complex modern 
health care systems, understand vital 
health and health care information and 
to make the best choices for themselves 
and their families on health care ser-
vices, but also on healthy lifestyles more 
generally [46]. The term “health lit-
eracy” has been coined for the complex 
concerns that this has raised.

Social marketing has been shown 
to be an effective tool for delivering 
health literacy to raise awareness about 
specific issues such as stigmatization 
and discrimination and provide health 
information about the existence and 
relative advantages of health interven-
tions/services, addressing issues of 
price, access and environmental sup-
port [46].

Organizational 
barriers to access

Administrative barriers
Administrative barriers may be impor-
tant reasons why some people do not 
get the health care they need in a timely 
fashion [24]. This may be due to lack of 
understanding of administrative proce-
dures and requirements, which can be 
compounded by language barriers and 
the general low literacy level among the 
population of the Arab region. There 
is a need in some countries to facilitate 
administrative arrangements and make 
them more user friendly [24]. In Leba-
non, for instance, the Ministry of Health 
covers hospitalization for any Lebanese 
citizen who is not already covered by 
one of the public providers. However, 
many citizens are not aware of this privi-
lege and continue to pay out-of-pocket. 
This is evident in the total number of 
hospitalization episodes covered by the 
Ministry given the number of uninsured 
citizens [47].

Organizational barriers
Organizational arrangements can in-
fluence access to and use of services. 
This can be considered as a deficit in 
the “responsiveness” of health care ser-
vices. Organizational barriers include 
waits and delays in accessing services 
at various care outlets [44]. Waiting 
lines are often intentional and serve 
to limit access when a financial barrier 
does not exist. This effect is most visible 
in the demand for elective procedures. 
Other examples of organizational 
barriers include inadequate opening 
hour and lack of an appointment sys-
tem [24]. These barriers often serve 
to encourage a move to the private 
sector for the population that can af-
ford it. Organizational barriers have 
also encouraged inpatient utilization 
and favoured it over ambulatory care 
in order to bypass such restrictions 
and discomfort [44]. In Kuwait, for 
example, the use of the emergency 
facilities is preferred to ambulatory 

centres because of the limited opening 
hours in health centres [48].

Concentration of services
It has been recognized that the qual-
ity of care improves with the increased 
volume of patients, especially for com-
plex treatments. The quality of care 
provided in regionalized or centralized 
services is deemed higher than if they 
were dispersed. Decentralization has 
been promoted as one of the measures 
to improve care, facilitate access and 
empower communities [49].

Supply-side 
responsiveness

Responsiveness
The World Health Organization 
(WHO) defines responsiveness as all 
“aspects related to the way individu-
als are treated and the environment in 
which they are treated” [44]. This defi-
nition emphasizes the importance of 
non-health factors and their potential 
influence on care. Responsiveness “has 
the potential to reduce the threshold 
for seeking medical help and thus in-
crease the likelihood of early interven-
tion and improved compliance” [50]. 
The WHO definition also emphasizes 
that “responsiveness is related more to 
some of the interpersonal dimensions 
of quality of care rather than to techni-
cal quality”. Some of the most pressing 
responsiveness issues relate to the level 
of responsiveness to gender needs.

Providers
One of the main challenges facing re-
sponsiveness relates to the interaction 
between doctors and patients and more 
specifically to the quality of their com-
munication. It is interesting to notice 
that older people tend to give more 
favourable ratings than younger people 
in the evaluation of provider responsive-
ness [44]. Aspects such as interpersonal 
communication, information exchange 
and facilitation of patient involvement 
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in decision-making can have a posi-
tive impact on patient health outcomes 
[36].

Information technologies
Information and communication tech-
nologies are becoming progressively 
more important in helping countries to 
improve standards of health care provi-
sion. One example relates to the use of 
teleradiology and telemedicine. This 
technology provides for technical sup-
port to providers especially in rural areas 
that lack specialist care, and encourage 
physicians to seek a second opinion 
from colleagues and peers.

Financial barriers 
to access

Private expenditure plays an important 
role in funding health care in the Arab 
region. Out-of-pocket expenditure in-
cludes payment of insurance premiums, 
payment for private physicians, cost-
sharing for inpatient episodes, minimal 
fees for ambulatory care in the public 
sector, payment for over-the-counter 
goods and most importantly informal 
payments to providers and hospitals. 
Out-of-pocket expenditures are also 
required for a range of goods and ser-
vices, including prescription drugs in 
the ambulatory settings, dental services 
(including dental prostheses), physi-
otherapy, hearing aids and glasses. Over 
the last 2 decades, private health care 
expenditure in the region has increased 
as a share of total expenditure on health, 
due to the increasing trends for privati-
zation in several countries (Table 1).

In most countries of the region, in-
formal payments are an important issue. 
Families may have to co-pay to cover 
part of the cost of services, hygiene ma-
terials and medicines. Patients are often 
obliged to reward professionals such as 
physicians, nurses and physiotherapists 
with informal payments.

Private funding of health care is 
often regressive and negatively impacts 

on the uptake of needed services. 
However, out-of-pocket expenditures 
are not only related to the absolute 
amount of cost-sharing. They also 
represent a cash flow problem since 
payments are often up front. In some 
cases, the overall caps on maximum 
cost-sharing are too high to effectively 
protect vulnerable groups [51]. Lower 
income groups are disproportionately 
affected by the financial burden of 
health care cost. Policy-makers have 
tried to address this through social 
benefits, such as social assistance, or 
shifting cost to other programmes 
[51].

Clients have often resorted to join 
a collective arrangement, such as the 
mutuelles in Lebanon and community-
based financing in other countries [51]. 
The collective usually negotiates a total 
package for patients. This can lead to 
broader coverage as the collectively ar-
ranged packages may include services 
that would normally be part of comple-
mentary packages.

Summary

Over the past few decades, Arab 
countries have witnessed marked im-
provements in the health status of their 
population, as evidenced by economic, 
social and health indicators [52]. Un-
fortunately, this improvement has not 
been uniform across different socioeco-
nomic groups. Sharp social inequalities 
and health inequities are found between 
rural and urban regions, income groups, 
gender and ethnic groups. It is striking 
to see that in these countries, postnatal 
mortality may be 5 times greater in chil-
dren belonging to the poorest quintile, 
as compared to children in the richest 
quintile. Similarly, a child of an illiterate 
woman is 3 times more likely to die 
than a child of a woman with secondary 
or higher level of education, and finally, 
postnatal mortality is 2.5 times greater 
in rural areas than in cities [19]. The 
WHO Commission on Social Deter-
minants of Health highlighted the cru-
cial importance of social determinants 

Table 1 Out-of-pocket expenditure as percentage of total health expenditure in 
Arab countries of the Eastern Mediterranean Region

Country Out-of-pocket expenditure 
as % of total health 

expenditure

Total per capita health 
expenditure 

(US$)

Sudan 60 10

Lebanon 58 700

Egypt 57 50

Yemen 56 15

Syrian AR 50 30

Morocco 50 60

Tunisia 48 100

Jordan 40 200

Djibouti 30 20

Iraq 30 30

Bahrain 22 690

Kuwait 22 680

UAE 20 780

Libya 19 220

Qatar 18 1250

Oman 10 300

Saudi Arabia 5 500

Source [54]. 
AR = Arab Republic; UAE = United Arab Emirates.
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in its impact on access, utilization and 
health status [53].

In the social field, there has been 
an almost total absence of sound and 

long-term social policies to combat pov-
erty, deprivation, gender differences, so-
cial exclusion and unemployment. This 
has contributed to increased disparities 

within and between countries. Gov-
ernments will need to address social 
policies to protect equity, promote soli-
darity and reduce inequalities.
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Review

Health services to groups with special needs in the 
Arab world: a review
N.M. Kronfol 1

ABSTRACT This paper examines the health services provided to the older population (especially those with 
physical limitations) and the people with mental illnesses in Arab countries and their evolution over the past 3 
decades. The paper reviews utilization issues related to morbidity, transportation, patient–provider relationship, 
cost, stigma and organizational barriers that often impede access and compliance with the care provided or 
recommended. Health systems in the region need to acknowledge the specific needs of these patients in their 
national programmes. Raising awareness is an important step in this regard.

1Lebanese Health Care Management Association, Beirut, Lebanon (Correspondence to N.M. Kronfol: dino@cyberia.net.lb).

اخلدمات الصحية ملجموعات من ذوي االحتياجات اخلاصة يف العامل العريب: مراجعة
نبيل قرنفل

مة للسكان املسنِّني )والسيَّام من يعاين منهم من حتدد يف احلركة( واملصابني بأمراض نفسية يف  اخلالصـة: تتناول هذه الورقة اخلدمات الصحية املقدَّ
البلدان العربية، وتطورها خالل العقود الثالثة املنرصمة؛ فتستعرض قضايا االستفادة من اخلدمات املتعلقة باملراضة، والنقل، والعالقة بني املريض 
مة أو للرعاية املوصىَ  ومن يقوم بتزويده باخلدمات، والتكاليف، والوصمة، والعوائق التنظيمية التي تعرقل يف غالب األحيان الوصول للرعاية املقدَّ
هبا واالمتثال ملقتضياهتا. والُبد للنُُظم الصحية يف اإلقليم من أن تقّر باالحتياجات اخلاصة هلؤالء ملرىض يف براجمها الوطنية. كام أن االرتقاء بمستوى 

الوعي يمثِّل خطوة هامة يف هذا املضامر. 

Services de santé aux groupes ayant des besoins particuliers dans le monde arabe : revue

RÉSUMÉ Le présent article a examiné les services de santé fournis à la population de personnes âgées (en 
particulier celles affectées par des handicaps physiques) et aux personnes souffrant de maladies mentales dans 
les pays arabes, ainsi que leur évolution au cours des trente dernières années. La recherche a analysé l'utilisation 
des services en relation avec la morbidité, les transports, la relation patient-prestataire, le coût, la stigmatisation 
et les obstacles d'ordre organisationnel qui empêchent souvent l'accès aux soins fournis ou recommandés et 
leur observance. Les systèmes de santé dans la région doivent prendre en compte les besoins particuliers de ces 
patients dans leurs programmes nationaux. La sensibilisation est une étape importante à cet égard.
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Introduction

This paper is the last in a series of five 
reviews about the health services pro-
vided to groups with special needs in the 
Arab world [1–4]. The challenges faced 
by older people as well as people with 
functional and mental disabilities are 
highlighted. The purpose of this paper 
is to outline the needs of these special 
groups of citizens and to describe the 
barriers facing their access to care. It is 
important to note that access to health 
care for dependent older people in the 
Arab region is an area where there are 
many gaps in the available data.

Older people with 
functional limitations

Older people with functional limita-
tions are defined here as people aged 65 
or older with at least one restriction in 
their activities of daily living. These refer 
to mobility and self-care activities that 
a person must perform every day, such 
as bathing, dressing, eating, getting in 
and out of bed or chair, moving around, 
using the toilet and controlling bladder 
and bowel movements [5].

Older people face many challenges 
such as a greater need for services due 
to increased morbidity and disability, 
limited capacity to finance co-payments, 
hurdles of access to services due to mo-
bility restrictions, limited health literacy 
and bureaucratic, fragmented service 
organization that can be aggravated by 
age discrimination in service provision 
[6]. The help-seeking behaviour of older 
people may be influenced by their ex-
pectations of health status as they get 
older [7]. Even where help is sought, the 
existence of many comorbidities may 
make it difficult for older people to get 
across their problems in the consultation 
setting [8]. There is evidence that older 
people and their informal carers try hard 
to maintain their identity as being healthy 
and fit despite having health problems, 
“managing” their health accordingly [9].

There have been very few studies 
in and around the Arab region about 
the utilization patterns of the elderly 
with functional impairment. In Israel 
researchers found that the predisposing 
and enabling factors were only mini-
mally associated with utilization rates, 
except for lower rates of emergency 
room visits by those who were living 
alone. Health care utilization was found 
to be associated primarily with health 
needs and functional status rather than 
by factors such as income and educa-
tion [10].

The health status, mental well-
being and functional capacity of senior 
citizens (above 60 years of age) were 
assessed in Jordan. Of the 300 subjects 
enrolled, 53.3% were women, 74.4% 
were affected by chronic diseases, 24.3% 
were classified as depressed and 44.0% 
had a negative health perception. Wom-
en were more likely to be depressed 
and suffer memory impairment and 
limitation on functional capacity than 
did men. Depression, poor functional 
capacity and memory impairment rein-
forced each other, resulting in a state of 
dependency [11].

Transport
Older people with functional limitations 
face difficulties using public transport, 
going shopping, finding their way out-
side their home or even communicating 
over the phone [6]. This can severely 
limit their capacity to access health care 
services in a timely fashion. A study on 
the use of primary health care services 
and satisfaction by elderly people in 
Asir, Saudi Arabia reported that the 3 
leading causes of dissatisfaction were 
poor transportation (65.1%), long time 
spent in the centre (46.4%) and insuf-
ficient specialty clinics (42.5%) [12].

Dependency
Older people in the Arab region are 
living longer [13]. Improving health and 
social care for the growing number of 
older people with functional limitations 
who need constant support with basic 

activities of daily living should therefore 
be a major concern of both social and 
health policies in Arab countries.

Dependency in old age is usually 
defined by self-rated health status and 
functional status from survey data [6]. 
Subjective health status declines with 
age as it is linked to higher prevalence of 
chronic conditions and mental health 
problems [6]. Those affected by disabil-
ity often suffer from several concurrent 
limitations such as visual impairment, 
hearing impairment and lower mobility 
[14]. These functional limitations put 
older people at risk of falls, injuries and 
accidents, social isolation and depres-
sion [15].

A study of 47 institutionalized older 
people in the United Arab Emirates 
(UAE) revealed that all except 1 had 
a neurological disorder and 89% had 
dementia. The cognitive deficits were 
severe, their functional status was poor 
and nutritional status was impaired. 
When compared with studies from the 
United States of America, this UAE 
group had a higher rate of neurological 
diseases and dementia, and were far 
more dependent and disoriented [14].

A psychosocial assessment of geri-
atric patients (65+ years) was carried 
out in Abha, Saudi Arabia. Depression 
was found in 17.5% of the subjects, 
more commonly in women than men 
(27.7% versus 12.7%). The combined 
effect of impaired perceived health 
status (52.4%) and functional capac-
ity (26.6%), loneliness (4.5%), single 
status (24.3%) and lack of education 
(80.5%) explained the depression and 
the authors concluded that this needed 
to be addressed through periodic home 
psychosocial screening [15].

Sociocultural factors
Ethnicity plays a role as well in the status 
of older people. According to the Jew-
ish–Arab Center at the University of 
Haifa, the percentage of Arab elderly 
who were disabled and need help with 
activities of daily living was twice as high 
as that of the Jewish elderly population 



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثاين عرش

1249

[16]. The need for formal support 
systems services for the elderly with 
families is expected to increase mark-
edly in the future. In addition, there is 
evidence that dependency in the Arab 
countries is more prevalent among peo-
ple of lower socioeconomic status and 
lower educational attainment who are 
at higher risk at pension poverty [13]. 
This means that many dependent older 
people face the compounded risks of 
high health and social care needs and 
associated high costs.

Health beliefs
The help-seeking behaviour of older 
people seems to be influenced by their 
expectations of health status as they get 
older. There is some evidence that older 
people have substantially lower expecta-
tions regarding access and quality of 
services than younger people and they 
may be less critical about limitations 
and barriers in accessing the health care 
system [6,11,12]. They often seem to 
want to consult only if “really” necessary, 
rather than by right.

Health problems
Common health problems of older 
people are often not adequately ad-
dressed [17]. For example, deficits have 
been noted in the treatment of malnu-
trition, sleep disorders, depression, fall 
prevention and pain management [14]. 
Moreover, the mental health needs of 
older people are often neglected [15]. 
It seems that the interpretation of 
symptoms (both by patients and health 
professionals) as “age-related” may hide 
symptoms of real health problems that 
ought to be addressed and managed 
[18]. One of the difficulties in providing 
evidence of effectiveness of interven-
tions in older groups is their exclusion 
from many clinical trial protocols.

Age discrimination
It is also often the case that health 
professionals seem to favour younger 
age groups that are perceived to ben-
efit more from treatment [19]. For 

example, it has been reported that 
older people are less likely to be re-
ferred for surgery [20]. There is some 
evidence that old patients often receive 
less costly treatments than younger 
patients for the same conditions [21]. 
Evidence from Jordan suggests that 
many complications and worsening 
of health and disability status in old 
age would be preventable if adequate 
rehabilitative and preventative care 
were provided in a timely manner [17]. 
This includes care for incontinence, fall 
prevention, osteoporosis, depression 
and immunization against influenza. 
A study in Saudi Arabia examined the 
perception of participating physicians 
in hospital and primary health care on 
the nature of illness of elderly patients 
and the type of health professionals 
that should be involved in their care. 
Both primary health care doctors and 
hospital doctors gave priority to bed-
ridden patients and lowest priority to 
mobile chronically ill patients. It was 
suggested that the number, qualifica-
tions and responsibilities of the various 
professionals involved in the care of 
older patients should be re-evaluated 
[22].

Caregivers
The majority of older persons in the 
Arab region live with their families, 
who provide the help and care required 
for relatives who are functionally 
impaired. Taking care of an older, im-
paired relative is considered a source 
of enrichment for the caregiver and 
an act of gratitude towards the older 
person. However, there are few formal 
resources to support these families. The 
situation of dependent older people 
rests very much on the important role 
played by informal care that is provided 
by family and friends, by the voluntary 
sector or by homehelp caregivers. A 
study from the Université Saint-Joseph 
in Lebanon, has reported that the in-
formal emotional support received by 
caregivers is positively related to well-
being, whereas interpersonal conflicts 

with family and friends diminish car-
egiver well-being and increase role 
strain [23].

Organization
There is a growing recognition that the 
complexity of the boundaries between 
health and social care, present impor-
tant barriers for older people [24]. 
The main obstacles for implementing 
coordinated care in the region include 
insufficient public funding, unequal ac-
cess, specific eligibility criteria and lack 
of overall responsibility for coordinated 
provision of care and services [13]. 
There are significant differences be-
tween the social and health care sectors, 
in areas such as qualifications, ways of 
working and systems and quality man-
agement [13]. Elderly patients were 
found to be more at risk of patient safety 
incidents than younger age groups and 
have the highest risk of dying from a pa-
tient safety incident [20]. An estimated 
15% of the elderly receive inappropriate 
medications [25].

Age discrimination
Age discrimination in access to health 
services is emerging as a serious problem 
[25]. Access for dependent older people 
is negatively affected by the views and 
perceptions of health care practitioners 
[22]. The existence of this form of “age-
ism” needs to be addressed.

Training in geriatric care
It has been acknowledged that training 
in geriatrics and gerontology in the Arab 
region is less than optimal and needs 
to be strengthened [26]. Efforts have 
been expanded and developments in 
the area of education and training are 
forthcoming.

Cost
As frequent users of health care 
services, older people often have a 
high financial burden from the cost 
requirements of health care, both for 
essential services and for pharmaceuti-
cals and other medical goods, such as 



EMHJ  •  Vol. 18  No. 12  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

1250

glasses and hearing aids [27]. A system-
atic review examined the effectiveness 
of interventions led by pharmacists 
in reducing polypharmacy. The most 
frequently reported outcome related to 
cost savings [28]. In Israel, application 
of a geriatric–palliative methodology to 
combat polypharmacy yielded a num-
ber of benefits such as a reduction in 
mortality rates and referrals to acute 
care facilities, lower costs and improved 
quality of life [29].

Out-of-pocket payment for essen-
tial services that are not covered by the 
public system may contribute to this fi-
nancial burden in the Arab region [27]. 
Although there is a trend of increasing 
life expectancy in the region, there is still 
much uncertainty about what propor-
tion of the additional lifespan is lived 
with the burden of disability among 
elderly people.

People with mental 
health problems

People with mental health disorders 
have overlapping disadvantages. In 
principle, people with mental health 
disorders are entitled to the same 
spectrum of health services as able-
bodied people. However, many Arab 
countries gear services towards the 
needs of people with physical illness 
[30].

Many people with mental health 
disorders are not active in working life, 
due to unemployment or disability. In 
countries with a health insurance sys-
tem based on employment, people 
excluded from the labour market face 
difficulties in access to health care [24]. 
Mental health disorders are associated 
with poverty and low socioeconomic 
status [31]. For many people with men-
tal health disorders the only available 
route to access general health care is 
therefore through public services. This 
leads to a more restrictive coverage than 
people who can afford to pay out-of-
pocket for health services [32].

Transport
People with mental health disorders 
may be particularly disadvantaged by 
geographical barriers of access to health 
care because of difficulties in use of 
transportation [33].

Morbidity
A recent literature review relating to in-
equalities in health status among those 
with mental health problems reported 
the following findings [34]. There were 
higher mortality rates among those with 
mental health problems, even after ac-
counting for deaths from suicide and 
higher than average rates of physical ill-
ness among people with mental health 
problems, including cardiovascular 
disease (ischaemic heart disease, stroke, 
hypertension), diabetes, respiratory 
disease; sexually transmitted diseases 
(HIV/AIDS and hepatitis B and C) 
and poor oral health. Cancer rates have 
generally been found to be similar to the 
rest of the population.

A review of the literature was carried 
out to draw up a profile of the situation 
for mental health services and research 
in the region, and to suggest some meas-
ures for intervention. Although there are 
22 Arab countries in the Arab League, 
the mental health services provided in 
those countries exhibit several varia-
tions. Economic, political, social and 
cultural factors seem to play a major 
role in determining the state of the psy-
chiatric profession and the access of the 
service to citizens. Some Arab countries 
enjoy the highest per capita income in 
the world, yet this is inconsistent with 
the quality of mental health services 
available there. The per capita mental 
health services, the availability of a Men-
tal Health Act and the space allocated 
for mental health in medical curricula 
are but just some of the concerns that 
have been expressed by colleagues from 
the different countries of the Arab re-
gion [35].

Elsewhere in the Eastern Mediter-
ranean Region, in the Islamic Republic 

of Iran, the most common barriers to 
the utilization of mental health services 
were logistic, especially the cost of and 
inconvenient access to services. Barriers 
related to perceptions of mental health 
services were also important, such as 
lack of trust and perceptions of friends/
family [36].

Depressive and adjustment disor-
ders were the most often diagnosed 
psychiatric illnesses among inpatients 
referred for psychiatric consultation in 
Saudi Arabia [37]. Males were more 
frequently admitted for schizophrenia 
and females for mood and anxiety 
disorders. Most non-Arab expatriates 
were diagnosed with acute and transient 
psychotic, stress-related or dissociative 
disorders. Gender and immigration 
were the main determinants of variance 
in patient characteristics. Active family 
involvement improves compliance and 
might reduce re-hospitalization rates 
[38].

National hospitalization records 
from Israel revealed that Arab women 
utilized psychiatric services less than 
Arab men. The exact reverse occurred 
among Jewish patients. Moreover, Arab 
patients significantly underutilized men-
tal health services, compared with Jew-
ish patients. Possible reasons for these 
utilization patterns include: Arab health 
care utilization patterns in general; the 
availability of mental health services 
in Arab communities; the influence of 
the “cultural” over the “professional” in 
Arab mental health utilization; the lack 
of Arab mental health practitioners; 
Arab attitudes towards mental health; 
and gendered role constructs within 
Arab society. The findings emphasized 
the need for a policy of developing 
infrastructure and trained personnel 
who can provide services adapted to 
the special cultural characteristics of the 
Arab population [39].

Stigma
Stigma underlies many of the barriers 
to access, and is relatively well docu-
mented. A recent indepth review of 
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the issues of stigma and discrimina-
tion faced by those with mental health 
problems concluded that on the basis 
of global evidence about stigma “there 
is no known country, society or culture 
in which people with mental illness are 
considered to have the same value and 
to be as acceptable as people who do 
not have mental illness” [40].

Health care for people with mental 
health disorders tends to be under-
funded throughout the Arab region, 
which could be explained by stigma 
and discriminatory attitudes [33]. Evi-
dence suggests that stigma lessens the 
responsiveness of the health services, 
and that the fear of being labelled may 
cause individuals with mental health 
problems to delay or avoid seeking 
treatment altogether [25]. Those al-
ready labelled by the health services 
may decide to distance themselves 
from the label, forgoing treatment or 
becoming noncompliant. There is 
evidence also that the responsiveness 
to physical health problems of people 
with mental health disorders is severely 
undermined by prejudices and dis-
criminatory attitudes of health care 
staff [41].

Self-stigmatization is also a factor, 
which in combination with previous 
bad experiences of health care (e.g. 
compulsory admissions or humiliat-
ing treatment), makes it difficult for 
the person with a mental health dis-
order to seek help and assert his/her 
rights to care [6]. Health staff may 
be more paternalistic and less likely 
to share decision-making than they 
would with patients without a men-
tal disorder [41]. A paternalistic and 
derogatory health provider approach 
will add to previous disappointing 
encounters with the health system, 
and further decrease the user’s incen-
tives to seek help for health problems. 
Many health professionals also seem 
to have the false perception that 
achieving health and wellness is not 
feasible among people with mental 
health disorders [41].

Cost
Data indicates that mental health 
problems are associated with low socio-
economic status, including low income, 
unemployment and low education 
levels [35]. The ensuing poverty means 
that cost constitutes a particular barrier 
of access to health care for the group of 
people with mental health disorders.

Organizational barriers
Many general organizational barriers 
in access to health care, such as waiting 
lists, may constitute an even higher bar-
rier for people with mental health disor-
ders because of their lack of resources 
to enable them to utilize alternative 
pathways to care (e.g. private health 
care) [6]. Mental health disorders are 
also often correlated with poor health 
literacy [40].

Research from several countries 
and international studies indicate that 
physical and mental morbidity often 
go hand in hand [42]. Excess morbidity 
from physical disease may, in part, be 
related to common underlying factors. 
These include poverty, direct disease 
influence (e.g. depression leads to in-
creased risk of cardiovascular disease), 
adverse treatment effects and unhealthy 
lifestyles. It is a challenge for general 
health services to recognize psychiatric 
comorbidity. Likewise, it is a challenge 
for mental health services to recognize 
physical comorbidity [40,41].

Access to services may also be re-
stricted if health care professionals be-
lieve that specific types of interventions 
are ineffective for people with mental 
health problems [41]. This may be 
particularly the case for health promo-
tion and prevention therapies, where 
evidence of effectiveness is generally 
limited [41]. There may be a belief that 
people with mental health problems are 
even less amenable than other popu-
lation groups to such interventions, 
because they are not good at adhering 
to long-term behaviour changes for ex-
ample [40]. However, current evidence 

indicates that health promotion among 
people with mental disorders is feasible 
and effective [40].

In working to overcome these 
barriers, reports suggest that clinical 
practice guidelines are one useful tool 
to support the recognition of physical 
illness in people with mental health dis-
orders [40]. It is reported that practice 
guidelines for mental health disorders 
incorporate recommendations to sup-
port improved recognition of physical 
comorbidity [41]. To ensure proper 
identification and treatment of physical 
diseases of people with mental health 
disorders, mental health care staff also 
need to be adequately trained.

Coordination of care
Evidence indicates that a general 
health policy supporting integration 
of health and social services and main-
streaming of mental health services 
will also offer better access to general 
health care [40]. There is also evidence 
that a multi-professional team-based 
approach is an effective method of pro-
viding services to deprived people with 
mental health disorders and complex 
problems [41].

Measures to improve the capacity 
of staff to recognize and treat physical 
and mental disorders are needed in the 
Arab region, as well as a radical change 
in the attitudes of staff of institutions 
is needed. Research suggests that the 
organization of services is the key to 
success in meeting the needs of people 
with mental health disorders, with inte-
gration, coordination, communication 
and seamless provision across health 
and social care sectors being of vital 
importance [40]. A transformation of 
the mental health care system towards 
a multidisciplinary, coordinated and 
holistic approach is required. It should 
be noted, however, there have been sev-
eral recent reports on mental health in 
the Arab countries [43–55]. This trend 
highlights a change in attitudes among 
health professionals as well as the public 
concerning mental health and wellness.
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Summary

Governments in the Arab region need 
to acknowledge the specific needs of 
older people with impairments and 
people with mental health disorders 

and centrally target the needs of these 
groups in national health inequalities 
programmes, providing incentives to 
providers and managing performance 
to ensure targets are met. Specific treat-
ment guidelines need to be developed 

where needed. Raising awareness the 
health needs of such groups is a crucial 
measure that ought to be undertaken 
in close collaboration with users’ 
groups, civil society organizations and 
the media.
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Short communication

Screening for neonatal hearing loss in the Eastern 
region of United Arab Emirates
M. Ur Rehman,1 K. Mando,1 A. Rahmani,1 A. Imran,1 N. Ur Rehman,1 K. Gowda 2 and F. Chedid 1

ABSTRACT The incidence of sensorineural hearing loss among infants in the neonatal intensive unit (NICU) is 
higher than in normal infants. This study determined the rate of hearing loss in healthy newborns and in NICU 
patients before hospital discharge at a single institution in the Eastern region of the United Arab Emirates; 96.5% 
of all eligible infants were screened. Hearing deficit was diagnosed in 25/13 854 healthy newborns (0.18%; 95% 
CI: 0.12%–0.27%) and 14/826 infants in the NICU (1.7%; 95% CI: 0.9%–2.8%). Although hearing impairment 
was significantly more common in those admitted to the NICU (RR = 9.4; 95% CI: 4.9–17.9), healthy newborns 
accounted for 25 of the 39 cases with hearing loss. The rate of congenital hearing deficit was comparable to 
international data. Universal screening is recommended since selective screening of high-risk infants missed two-
thirds of newborns with hearing loss.

1Department of Paediatrics; 2Department of Ear, Nose and Throat, Tawam Hospital in Association with Johns Hopkins Medicine, Al Ain, United 
Arab Emirates (Correspondence to F. Chedid: fchedid@tawamhospital.ae).
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ي فقدان السمع يف الولدان يف املنطقة الرشقية من اإلمارات العربية املتحدة حترِّ
مغيث الرمحن، خدجية مندو، أيمن رمحاين، أمحد عمران، نفيد الرمحن، كومار غودة، فارس شديد

ع األسوياء. وتتعرف  زة للولدان هو أعىل مما لدى الرضَّ اخلالصـة: إن معّدل حدوث فقدان السمع احليس العصبي بني الرضع يف وحدة الرعاية املركَّ
هذه الدراسة عىل معّدل فقدان السمع بني الولدان األصحاء وبني الولدان املرىض يف الرعاية املركزة قبل خترجهم من املستشفى يف إحدى املؤسسات 
ل إىل  ع املؤهلني للبحث قد تم حتّرهيم، وتم التوصُّ يف املنطقة الرشقية من اإلمارات العربية املتحدة. وقد اتضح للباحثني أن 96.5% من مجيع الرضَّ
تشخيص نقص السمع لدى 25 وليدًا من بني 854 13 من الولدان األصحاء )أي بنسبة 0.18%، بفاصلة ثقة 95 وبمجال يرتاوح بني 0.27% و%0.12( 
زة للولدان )أي بنسبة 1.7%، بفاصلة ثقة 95% وبمجال يرتاوح بني %0.9  َص نقص السمع لدى 14 وليدًا من بني 826 وليدًا يف الرعاية املركَّ كام ُشخِّ
زة للولدان )معدل األرجحية 9.4،  و2.8%(. ورغم أن ضعف السمع كان أكثر شيوعًا وإىل قدٍر ُيْعَتدُّ به لدى املواليد الذين أدخلوا يف الرعاية املركَّ
اء قد مثَّلوا 25 حالة من بني 39 حالة فقدان السمع؛ بحيث كان معّدل نقص  بفاصلة ثقة 95% وبمجال يرتاوح بني 4.9% و17.9%(؛ فإن الولدان األصحَّ
ي االنتقائي عىل  ي الشامل عن فقدان السمع لدى الولدان ألن اقتصار التحرِّ السمع اخللقي بدرجة يمكن مقارنتها باملعطيات الدولية. ويوَص بالتحرِّ

ع املعرضني الختطار مرتفع، إذ سيضيِّع علينا ُثُلَثْي حاالت فقدان السمع لدى الولدان. الرضَّ

Dépistage des pertes d'audition chez le nouveau-né dans la région orientale des Émirats arabes unis

RÉSUMÉ L'incidence d'une perte d'audition neurosensorielle chez les nouveau-nés admis au service des soins 
intensifs néonatals est supérieure à celle observée chez les nouveaux-nés normaux. L'étude a déterminé le taux 
de la perte d'audition chez des nouveau-nés en bonne santé et chez des patients du service des soins intensifs 
néonatals avant leur sortie d'hôpital dans un unique établissement de la région orientale des Émirats arabes unis ; 
96,5 % de tous les enfants éligibles ont été dépistés. Le diagnostic d'une perte auditive a été posé chez 25 des 
13 854 nouveau-nés en bonne santé (0,18 % ; IC à 95 % : 0,12 %–0,27 %) et chez 14 des 826 nouveau-nés 
hospitalisés dans le service des soins intensifs néonatals (1,7 % ; IC à 95 % : 0,9 %–2,8 %). Si une déficience 
auditive était nettement plus fréquente chez les enfants admis dans les services des soins intensifs néonatals (RR 
= 9,4 ; IC à 95 % : 4,9–17,9), les nouveau-nés en bonne santé représentaient 25 des 39 cas de perte d'audition. 
Le taux de déficit auditif congénital était comparable aux données internationales. Le dépistage universel est 
recommandé car un dépistage sélectif des enfants à haut risque passe à côté des deux tiers des nouveau-nés 
atteints d'une perte d'auditition.
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Introduction

The prevalence of permanent hearing 
impairment in infants and young chil-
dren ranges from 0.1% to 0.2% [1–3]. 
The incidence of sensorineural hearing 
loss among infants who have been in a 
neonatal intensive unit (NICU) varies 
from 2.1%–17.5% depending upon 
the presence of different risk factors 
[4–6]. However lower rates have been 
reported (0.7%–1.5%) in more recent 
published studies [7–9].

Even a mild and unilateral audi-
tory deficit can lead to delay in the 
development of a child’s speech and 
language. The rate of hearing loss in 
the United Arab Emirates (UAE) is 
not yet known. The hearing screening 
programme was introduced at Tawam 
Hospital in Al Ain in July 2007 for 
early identification of high-risk infants 
and intervention to avoid delays in 
speech and cognitive development. 
The present study determined the rate 
of hearing loss at Tawam Hospital 
among well newborns and infants who 
needed NICU care.

Methods

Study design and subjects
The results of hearing screening for 
consecutive healthy newborns admit-
ted to the well-baby nursery and all 
newborns admitted to the NICU from 
1 July 2007 to 31 December 2010 
were reviewed. Babies who died or 
were transferred or came from other 
hospitals were excluded from the 
study.

Data collection
The screening was done prior to 
infants’ discharge from the hospital. 
Measurements were done using dis-
tortion product oto-acoustic emission 
with the interacoustic instrument at 
30–40 db. If any infant failed at 40 db 
then a diagnostic auditory brainstem 
response test (ABR) was used to assess 

the amount of hearing loss. Both tests 
were performed by the Vivosonic in-
tegrity ABR TM V500. 

Those infants who failed the initial 
screening were followed at monthly 
intervals at the audiology clinic and 
the ABR was repeated to confirm the 
final diagnosis of hearing deficit and to 
plan further management. All babies 
who were admitted to the NICU and 
passed the hearing test were given an 
appointment after 6 months for re-
screening.

Statistical analysis
The data were analysed using SPSS, 
version 18.0. The proportion of infants 
with hearing loss was reported and the 
95% confidence interval (CI) was cal-
culated using the Poisson distribution 
for rare independent events. The rate 
of hearing loss of healthy newborns 
and NICU graduates were compared 
using the Fisher exact test. The relative 
risk (RR) for sensorineural hearing 
loss was calculated.

Results

Between 1 July 2007 and 31 December 
2010, 13 854 healthy infants and 856 
from the NICU were screened, which 
was 96.5% of all infants eligible for 
hearing screening. Of these, 25 infants 
(0.18%; 95% CI: 0.12%–0.27%) from 
the well-baby nursery and 14 (1.7%; 
95% CI: 0.9%–2.8%) from the NICU 
had confirmed sensorineural hearing 
loss. The rate of hearing screening in 
the NICU cases was significantly high-
er than healthy infants (RR = 9.4; 95% 
CI: 4.9–17.9) (P < 0.001), although 
25/39 (64.1%) of the cases of hearing 
loss were identified among infants at 
the well-baby nursery.

Discussion

It is very important to identify infants 
with a hearing impairment within 

an appropriate period of time [10]. 
Definite diagnosis for hearing impair-
ment within the first 6 months of life 
increases the possibility of appropriate 
speech and language development 
and reduces neurodevelopmental 
problems [11]. The hearing screen-
ing programme was started at Tawam 
hospital in Al Ain Emirate in July 2007 
with the aim of identifying the rate of 
hearing loss among well newborns and 
high-risk infants who needed NICU 
care. Recently, it was included in the 
expanded neonatal screening in Abu 
Dhabi Emirate [12].

The rate of sensorineural hearing 
loss among well infants at our hospital 
(0.18%) was very similar to reported 
incidences from Saudi Arabia (0.18%) 
[13] and Oman (0.12%) [14] but was 
considerably lower than in Kuwait 
(2.0%) and Jordan (1.37%) [7]. The 
international figures for hearing deficit 
among well babies has been reported 
to range between 0.1% and 0.2% [1–3].

The rate of hearing loss among 
high-risk infants admitted to our 
NICU (1.7%) was also comparable 
to the international data (0.7%–1.5%) 
[8,9], and well below the reported re-
sults from Saudi Arabia (13.5%) [13]. 
Al Kandari and Alshuaib from Kuwait 
reported a very high rate of hearing loss 
of 46.6% in NICU patients [7], but the 
sample size was very small (n = 15). 
The implementation of a preventive 
strategy, including noise control, infec-
tion preventive strategies and routine 
measurement of serum aminoglyco-
side concentration and close monitor-
ing of oxygen supplementation might 
partly explain the lower rate of hearing 
loss in our population. In spite of con-
certed efforts to minimize the expo-
sure to known risk factors, hearing loss 
in our NICU patients remained 10 
times higher than in healthy newborns. 
Limiting the screening to NICU pa-
tients would have failed to detect two-
thirds of patients affected with hearing 
loss in our study population. Infants 
who pass newborn hearing screening 
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at discharge from NICU should be 
rescreened after 24 to 36 months to 
diagnose delayed onset hearing loss 
[8,15].

The coverage of our hearing 
screening programme (96.5%) could 
be improved by checking the hearing 
screening results of all babies at the 
time of discharge and first neonatal 
follow-up visit.

Conclusion

This study from the UAE reveals a 
rate of hearing deficit comparable to 
other Gulf countries and illustrates the 
importance of implementing universal 
hearing screening programme in both 
healthy neonates and high-risk new-
borns admitted to the NICU. Limiting 
the screening to the high-risk group 

would fail to identify healthy newborns 
with hearing deficit, which accounts for 
two-third of cases in our study.
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Frequency of haemoglobinopathies: a single-centre, 
cross-sectional study from Islamabad, Pakistan
U. Waheed,1 H.S. Satti,1 N. Farooq 2 and H.A. Zaheer 3

ABSTRACT Thalassaemia is the most frequent hereditary disorder in Pakistan, with an estimated 8–10 million 
carriers. This single-centre study reported the frequency of haemoglobinopathies among 504 consecutive 
cases visiting Islamabad Diagnostic Centre for haemoglobin electrophoresis from July 2010 to February 
2011. Haemoglobin electrophoresis was performed on cellulose acetate membrane, followed by staining 
and densitometric scanning of bands. A total of 143 (28.4%) subjects had haemoglobinopathies. The most 
predominant was thalassaemia trait (25.6%), followed by thalassaemia major (1.4%) and HbS or HbD (1.4%). 
The gene frequencies for thalassaemia trait and major were 0.256 and 0.0139 respectively. The study provides 
support for continuing efforts towards early detection and characterization of haemoglobinopathies to control 
the affected births in Pakistan.

1Department of Biochemistry, Quaid-i-Azam University, Islamabad, Pakistan (Correspondence to U. Waheed: usman.waheed07@gmail.com).
2Islamabad Diagnostic Centre, Islamabad, Pakistan.
3National Programme Manager, National Blood Transfusion Programme, Ministry of Health, Islamabad, Pakistan.
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معّدل تواتر االعتالالت اهليموغلوبينية: دراسة مستعرضة يف مركز وحيد يف إسالم آباد، باكستان
عثامن وحيد، مهايون شفيق سايت، نجم فاروق، حسن عباس ظهري

التي  8 – 10 ماليني. ويف هذه الدراسة  ر أن عدد من حيملوهنا  ُتَعدُّ الثالسيميا من أكثر االضطرابات الوراثية تواترًا يف باكستان، إذ يقدَّ اخلالصـة: 
أجرَيت يف مركز واحد تقرير عن تواتر اعتالالت اهليموغلوبينية بني 504 من احلاالت املتتالية التي زارت مركز إسالم آباد التشخييص إلجراء رحالن 
كهريب للهيموغلوبني يف الفرتة من متوز/يوليو 2010 وحتى شباط/فرباير 2011. وقد أجري رحالن اهليموغلوبني عىل غشاء من أسيتات السيللوز، 
خلَّة  هي  االعتالالت  هذه  أكثر  وأن  اهليموغلوبيني،  اعتالل  لدهيم   )%28.4( شخصًا   143 أن  وتبني  األرشطة.  كثافة  لقياس  س  وتفرُّ تلوين  تالها 
الثالسيمية )25.6%(، يتلوها الثالسيمية الكربى )1.4%( واهليموغلوبني S واهليموغلوبني ) D )%1.4. وقد كان تكرار جينات خلَّة الثالسيميا 0.256 
ف عىل خصائص االعتالالت اهليموغلوبينية من أجل  وتكرار الثالسيميا الكربى 0.0139. وتؤيد الدراسة اجلهود املتواصلة للكشف الباكر والتعرُّ

معاجلة املواليد املصابني هبا يف باكستان. 

Fréquence des hémoglobinopathies : étude monocentrique et transversale à Islamabad (Pakistan)

RÉSUMÉ La thalassémie est l'affection héréditaire la plus fréquente au Pakistan, avec 8 à 10 millions de porteurs 
selon les estimations. La présente étude monocentrique a étudié la fréquence des hémoglobinopathies 
chez 504 cas consécutifs en consultation au Centre diagnostique d'Islamabad pour une électrophorèse 
de l'hémoglobine entre juillet 2010 et février 2011. Une électrophorèse de l'hémoglobine a été réalisée 
sur une membrane d'acétate de cellulose, suivie par une coloration puis une analyse densitométrique des 
bandes. Au total, 143 patients (28,4 %) étaient atteints d'hémoglobinopathies. Le trait thalassémique était 
l'hémoglobinopathie la plus fréquente (25,6 %), suivie par la thalassémie majeure (1,4 %) et l'HbS ou l'HbD 
(1,4 %). Les fréquences géniques du trait thalassémique et de la thalassémie majeure étaient de 0,256 et 0,0139 
respectivement. La présente étude confirme la nécessité de poursuivre les efforts vers un dépistage et une 
caractérisation précoces des hémoglobinopathies afin de prévenir la naissance d'enfants porteurs au Pakistan.
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Thalassaemia trait
25.6%

Thalassaemia major
1.4%

Normal Hb pattern
71.6%

HbS or HbD
1.4%

Figure 1 Percentage of normal haemoglobin (Hb) and haemoglobinopathies 
detected in 504 cases of anaemia at a referral centre in Islamabad, Pakistan

Introduction

Haemoglobinopathies are the most 
prevalent genetic defect worldwide, 
with an estimated 269 million carriers 
[1]. Globally, the populations of certain 
regions are at higher risk of having a hae-
moglobinopathy [1,2]; while approxi-
mately 5% of the world’s population 
carries a gene for sickle-cell anaemia or 
thalassaemia, the percentage of carriers 
can reach 25% in some regions [3]. A 
majority of the haemoglobinopathies are 
not clinically apparent but some produce 
serious life-threatening diseases and con-
stitute a significant health care burden. 
These are quantitative (thalassaemia 
syndromes) or qualitative (variant Hb) 
[4–7]. Thalassaemia syndromes are sub-
classified based on the gene involved, i.e. 
α and β. These α- and β-thalassaemias are 
further sub-divided into α+, β+ or αo, βo 
depending on whether some (+) or no 
(o) globin protein is produced as a result 
of the causative mutation.

In Pakistan, where the prevalence of 
thalassaemia is about 5%–8% [8,9], tha-
lassaemia continues to be a health care 
challenge and burden on affected fami-
lies and the health care delivery system. 
The disease runs in families where inter-
marriages among relatives are common. 
It is very important to have reliable 
detection and identification methods 
for Hb variants and β-thalassaemia trait 
(heterozygous) because this can lead to 
the prevention of more severe disorders 
such as thalassaemia major (homozy-
gous) in infants [10]. In recent times 
successful implementation of national 
thalassaemia screening programmes 
in neighbouring countries such as the 
Islamic Republic of Iran and Turkey 
have shown a steady decrease in newly 
registered thalassaemia cases [7,11].

The objective of the present study 
was to determine the pattern of haemo-
globinopathies diagnosed at the Islama-
bad Diagnostic Centre from July 2010 
to February 2011. This is one of the 
largest private sector diagnostic centres 
in Islamabad city, Pakistan.

Methods

Sample
Five hundred and four (504) cases of 
anaemia referred from different periph-
eral hospitals and private clinics from 
July 2010 to February 2011 were ana-
lysed in this study. The research protocol 
was approved by the medical research 
review board of Islamabad Diagnostic 
Centre. All the patients involved in this 
study were briefed about the objectives 
of the study and informed consent was 
obtained from each individual.

Data collection and analysis
Details of patients’ age and sex were 
recorded. The minimum time elapsed 
since last blood transfusion, if any, was 
3–4 months before the blood sample 
was taken for analysis.

For each patient a 3 mL intravenous 
blood sample was collected in EDTA-
containing vacutainer blood collection 
tubes. The samples were subjected to 
testing within 2 hours of sampling using 
a fully automated blood cell counter 
(Sysmax KX-21). Haemoglobin elec-
trophoresis was carried out using a com-
mercially available electrophoresis kit 
comprising of cellulose acetate mem-
brane in tris-EDTA-borate buffer at pH 

8.8 (Fisher Biotech). The band densities 
were measured through a TurboScan 
digital densitometric analysis system 
(Fisher Biotech). An HbA2 value > 3.5% 
was considered as a cut-off point for 
beta-thalassaemia trait. The red blood 
cell indices were compatible with thalas-
saemia trait in all cases where the HbA2 
gene was raised.

The gene frequency of different hae-
moglobinopathies was estimated using 
the Hardy–Weinberg equilibrium p2 + 
2pq + q2 = 1, where p is the frequency 
of the A allele in the population and q is 
the frequency of the a allele in the popu-
lation. The frequencies of genotypes 
in the population are given by: p2 for 
genotype AA, 2pq for genotype Aa, q2 

for genotype aa.

Results

Out of the total 504 cases, 226 were 
male (44.8%) and 278 were female 
(55.2%), with median ages 22.6 years 
and 24.2 years respectively. Overall, 
361 subjects (71.6%) had a normal 
haemoglobin pattern, while a raised 
HbA2 haemoglobinopathy was seen in 
143 (28.4%) cases (Figure 1). Among 
these, 129 (25.6%) had the thalas-
saemia trait gene, 7 had thalassaemia 
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major (1.4%) and the remaining 7 
patients were found to have HbS 
or HbD (1.4%). The frequencies of 
different haemoglobinopathies and 
their respective gene frequencies are 
shown in Table 1.

Discussion

The overall frequency of haemoglo-
binopathies in this study was 28.4%, 
which is comparable to a previously 
presented series of 2000 cases from 
a referral laboratory in the region 
revealing that 28.2% cases presented 
with haemoglobinopathies [12]. The 
results of this study also support the 
finding that thalassaemia is the most 

frequent form of haemoglobinopathy 
in Pakistan [13]. The cumulative per-
centage of thalassaemia genes among 
individuals having haemoglobinopa-
thies was 95.1% in this study, com-
pared with 90.1% in another earlier 
study [12].

This high frequency of thalassaemia 
genes reflects the high regional and 
geographical prevalence [8,10]. The es-
timated thalassaemia gene frequency in 
Pakistan is around 5%–8%, with 8–10 
million carriers and 6000 children 
born with thalassaemia major every 
year [8,9]. This is partly because of the 
high ratio of consanguineous cousin 
marriages and poor access to educa-
tion and health facilities [14], and also 
due to lack of a national thalassaemia 

screening and prevention programme 
in Pakistan. In Pakistan, the concept of 
thalassaemia prevention is gaining mo-
mentum and a new bill on thalassaemia 
prevention has been put forward in 
the National Assembly. Our results 
provide support for these continuing 
efforts towards early detection and 
characterization of haemoglobinopa-
thies for the control and prevention of 
affected births.
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Table 1 Spectrum of 143 haemoglobinopathies detected in 504 cases of anaemia at a referral centre in Islamabad, Pakistan 

Haemoglobinopathy No. of cases % Cumulative % Gene frequency

Thalassaemia trait (+/–) 129 90.2 90.2 0.256

Thalassaemia major (–/–) 7 4.9 95.1 0.0139

HbS or HbD 7 4.9 100.0 0.0139

Total 143 100.0 – –

HbS = sickle cell haemoglobin; HbD = haemoglobin D variant (Punjab).
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Introduction

Bartter syndrome is a rare metabolic 
renal tubular disorder characterized by 
hypokalaemic, hypochloraemic meta-
bolic alkalosis, normal blood pressure, 
hyper-reninaemia and increased urinary 
loss of sodium, potassium and chloride 
[1]. Its estimated prevalence is 1 per 
million [2].

Case report

A 14-week-old boy presented with 
lethargy, poor oral intake and polyuria. 
There was no history of fever, vomit-
ing or diarrhoea, although he had been 
previously admitted for dehydration 
without apparent cause. He was born to 
consanguineous parents and his mother 
had a history of previous abortion. Birth 
weight was 3.5 kg.

Physical examination revealed 
a lethargic and irritable infant with 

severe dehydration. He weighed 3 kg 
at presentation, which was below the 
3rd percentile for age. Other anthro-
pometric measurements were around 
the 50th percentile (length 58 cm, oc-
cipitofrontal circumference 40 cm). 
The results of other examinations were 
unremarkable.

Biochemical investigation revealed 
metabolic alkalosis, hypokalaemia and 
hypochloraemia. Ultrasound and other 
investigations were normal, although 
the calcium level was in the upper nor-
mal range at presentation, which might 
have been due to the uses of tonics con-
taining vitamin D; hence he was a case 
of failure to thrive before the diagnosis 
of Bartter was considered (Table 1).

It was noticed that he continued 
to have dehydration despite being on 
intravenous fluid therapy. At this stage a 
diagnosis of neonatal Bartter syndrome 
was considered in view of persistent hy-
pokalaemia and metabolic alkalosis in a 
baby with failure to thrive and polyuria.

The patient was treated with oral 
potassium 1.5 meq/kg, spironolactone 
3 mg/kg and indomethacin 2 mg/kg.

He showed adequate weight gain 
and after 6 months his weight reached 
6.5 kg, which was still suboptimal. Con-
sistently normal levels of serum electro-
lytes were found (Table 1).

Discussion

Bartter syndrome, originally described 
by Bartter et al. in 1962 [3], is a pri-
mary tubulopathy that present with 
failure to thrive and is associated with a 
characteristic biochemical abnormali-
ties such as hypokalaemia, hypochlo-
raemia, metabolic alkalosis, increased 
urinary excretion of chloride and 
hyper reninaemia. It presents in infancy, 
childhood but the diagnosis can be 
delayed till adulthood [4].

Hypokalaemic ,  hypochlo rae -
mic metabolic alkalosis suggests the 

Table 1 Biochemical parameters in the patient at presentation (14 weeks postnatal) and after therapy

Parameter Values

At presentation After 1 month After 6 months

Serum sodium (mEq/L) 135 135 136

Serum potassium (mEq/L) 2.5 3.7 4.4

Serum chloride (mEq/L) 76.8 87.0 106.0

Serum magnesium (mEq/L) 2.8 – 2.2

Serum calcium (mEq/L) 10.7 – 9.3

Blood pH 7.59 – –

Bicarbonate (mEq/L) 47.2 – –

Blood urea (mg/dL) 27 – 34

Serum creatinine (mg/dL) 0.8 – 0.5
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possibility of primary or secondary 
hyperaldosteronism. Of the former, 
primary mineralocorticoid excess was 
excluded by the absence of hyperten-
sion and high or normal sodium levels 
[3]. In the latter, when no cause can 
be identified (e.g. vomiting, diarrhoea, 
abuse of diuretics or laxatives), the con-
ditions to be differentiated are Bartter 
and Gitelman syndrome. Classic and 
neonatal Bartter syndrome have similar 
presenting symptoms but different pres-
entation ages, Gitelman syndrome is 
found in late childhood or adolescence 
and has the classic hallmark finding of 

hypomagnesaemia, which differentiates 
it from classic and neonatal variants [5].

Failure to thrive in an infant has mul-
tiple etiologies and at times is the only 
manifestation of underlying serious dis-
eases such as Bartter syndrome, in which 
the majority of patients present with 
failure to thrive, vomiting and constipa-
tion during the first 2 years of life [6].

Therapeutic efforts should be 
directed to correct dehydration and 
electrolyte imbalance. Administration 
of indomethacin after 6–12 weeks of 
life 1–5 mg/kg/day is most frequently 
used and well tolerated [3]. Remarkable 

clinical and biochemical improvement 
was reported in patients treated with 
indomethacin [7]. As it is an autosomal 
recessive disorder, genetic counselling 
should be offered to couple whose pre-
vious siblings have suffered from the 
disorder [4]. With early diagnosis and 
proper treatment Bartter syndrome has 
a good prognosis, but failure to identify 
it can lead to renal failure [8].

This syndrome is reported because 
of its rarity—to our information this 
is the first reported in Iraq—and to 
alert paediatricians in the region to its 
neonatal variant.
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Should medical clinicians be involved in orodental screening of diabetic patients?

1. Iraj B et al. Should the first degree relatives of type 2 diabetic 
patients with isolated impaired fasting glucose be considered 
for a diabetes primary prevention program? Journal of Research 
in Medical Sciences, 2010, 15:264–269.

2. Gurav A, Jadhav V. Periodontitis and risk of diabetes mellitus. 
Journal of Diabetes., 2011, 3:21–28. 

3. Choi YH et al. Association between periodontitis and impaired 
fasting glucose and diabetes. Diabetes Care, 2011, 34:381–386. 

4. Um YJ et al. The influence of diabetes mellitus on periodontal 
tissues: a pilot study. Journal of Periodontal & Implant Science, 
2010, 40:49–55. 

References

5. Taylor GW et al. Non-insulin dependent diabetes mellitus and 
alveolar bone loss progression over 2 years. Journal of Peri-
odontology, 1998, 69(1):76–83. 

6. Orbak R et al. The influence of type-1 diabetes mellitus on 
dentition and oral health in children and adolescents. Yonsei 
Medical Journal, 2008, 49:357–365.

7. The global burden of disease: 2004 update. Geneva, World 
Health Organization, 2008 (http://www.who.int/healthinfo/
global_burden_disease/GBD_report_2004update_full.pdf, 
accessed 1 October 2012). 

Sir,
The prevalence of diabetes mellitus 

(DM) is increasing worldwide and is 
estimated to double by 2025 compared 
to 2000, with higher rates reported from 
Asia [1]. A report from in the Islamic 
Republic of Iran revealed that 7.7% of 
the population aged 25–65 years were 
affected by DM [1].

A bidirectional correlation between 
the presence of periodontitis and sys-
temic diseases, such as cardiovascular 
diseases associated with atherosclerosis, 
bacterial endocarditis, diabetes mellitus, 
respiratory disease, preterm delivery, 
rheumatoid arthritis, osteoporosis, re-
nal diseases and Alzheimer disease, has 
been claimed [2]. Periodontitis is clas-
sified as the sixth complication of DM 
[3]. Poor glycaemic control accelerates 
periodontitis progression and vice ver-
sa, higher probing pocket depth (PPD) 
and clinical attachment loss (CAL) are 
linearly related to higher impaired fast-
ing glucose (IFG) [2–4]. It is reported 
that alveolar bone loss is increased 
11-fold in DM type 2 [5]. In addition, 

among children with type 1 DM, altered 
dental development, increased DMF 
(D: decayed, M: missing, F: filled teeth) 
scores and worse periodontal indices 
are observed [6]: the higher the rate of 
caries and periodontitis, the higher the 
chance of missing a tooth.

A clear mechanism for this is not 
known; however, pro-inflammatory 
cytokines, increased collagenase activ-
ity and advanced glycation end prod-
ucts (AGEs) may be responsible for 
destructive properties of DM affecting 
both oral soft and hard tissues [4]. The 
World Health Organization (WHO) 
global burden of disease report noted 
that edentulism constituted a consider-
able portion of the disability-adjusted 
life year (DALY) score reported for the 
Iranian population > 60 years old [7].

Aesthetics, mastication function 
and speech are impaired in patients 
with lost teeth. Early detection of dental 
caries and attention to the primary signs 
of periodontitis prevent the progression 
of the disease to more advanced stages. 
Tooth restorations or teeth substitution 

with either removable dentures (partial 
or complete) or fixed partial dentures 
(e.g. crowns, bridges and implants) are 
both costly and time-consuming. More-
over, high cost of dental visits should 
not be forgotten. Hence, immediate 
referral of patients diagnosed with DM 
type 2 for dental visits is encouraged. In 
addition, metabolic and dental screen-
ing of first-degree relatives of type 2 dia-
betes patients may be wise [1]. Active 
participation of general physicians in 
early detection/screening/referral and 
those involved in the care of diabetic 
patients (paediatricians, internists and 
family doctors) in educational and pre-
ventive approaches would decrease the 
therapeutic costs and would increase 
the quality of life. Accordingly, a short 
teaching course that covers both theo-
retical and practical aspects is recom-
mended for clinicians who encounter 
diabetic patients on a frequent basis. 
Such educational courses would en-
hance the knowledge of doctors and 
allow them to perform professional and 
confidential soft and hard oral tissue 
examinations.

Karim Poorsattar Bejeh Mir 
Head, Division of Neonatology, Department of Paediatrics, Amir Mazandarani General Hospital, Sari, Islamic Republic of Iran

Arash Poorsattar Bejeh Mir 
Dentistry Student Research Committee, Dental Materials Research Center, Dentistry School, Babol University of Medical Sciences and 
Health Services, Babol, Islamic Republic of Iran (Correspondence to Arash Poorsattar Bejeh: arashpoorsattar@yahoo.com).



Subscriptions and Distribution 
Enquiries regarding subscriptions and distribution of the print edition of EMHJ should 

be addressed to: Printing and Marketing of Publications at: email: pam@emro.who.int; 
tel: (+202) 2276 5000; fax: (+202) 2670 2492 or 2670 2494 

Permissions 
Requests for permission to reproduce or translate articles, whether for sale or 

non-commercial distribution should be addressed to 
EMHJ at: emhj@emro.who.int 

Correspondence

Editor-in-chief
EMHJ

WHO Regional Office for the Eastern Mediterranean
P.O. Box 7608 

Nasr City, Cairo 11371 
Egypt 

Tel: (+202) 2276 5000 
Fax: (+202) 2670 2492/(+202) 2670 2494 

Email: khayat@emro.who.int/emhj@emro.who.int

EASTERN MEDITERRANEAN HEALTH JOURNAL
IS the official health journal published by the Eastern Mediterranean Regional Office of the World Health Organization. It is a 
forum for the presentation and promotion of new policies and initiatives in health services; and for the exchange of ideas, con‑
cepts, epidemiological data, research findings and other information, with special reference to the Eastern Mediterranean Region. 
It addresses all members of the health profession, medical and other health educational institutes, interested NGOs, WHO Col‑
laborating Centres and individuals within and outside the Region. 

LA REVUE DE SANTÉ DE LA MÉDITERRANÉE ORIENTALE
EST une revue de santé officielle publiée par le Bureau régional de l’Organisation mondiale de la Santé pour la Méditerranée 
orientale. Elle offre une tribune pour la présentation et la promotion de nouvelles politiques et initiatives dans le domaine des 
ser‑vices de santé ainsi qu’à l’échange d’idées, de concepts, de données épidémiologiques, de résultats de recherches et d’autres 
informations, se rapportant plus particulièrement à la Région de la Méditerranée orientale. Elle s’adresse à tous les professionnels 
de la santé, aux membres des instituts médicaux et autres instituts de formation médico‑sanitaire, aux ONG, Centres collabora‑
teurs de l’OMS et personnes concernés au sein et hors de la Région. 

EMHJ is a trilingual, peer reviewed, open access journal and the full contents are freely available at its website: 
http://www/emro.who.int/emhj.htm

EMHJ is abstracted/indexed in the Index Medicus and MEDLINE (Medical Literature Analysis and Retrieval Systems on Line) 
and the ExtraMed‑Full text on CD‑ROM, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), CAB 
International, Lexis Nexis, Scopus and the Index Medicus for the WHO Eastern Mediterranean Region (IMEMR).

©World Health Organization 2012  
All rights reserved

 Disclaimer 
The designations employed and the presentation of the material in this publication do not imply the expression of any opinion 
whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area or of 
its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border 
lines for which there may not yet be full agreement. The mention of specific companies or of certain manufacturers’ products 
does not imply that they are endorsed or recommended by the World Health Organization in preference to others of a similar 
nature that are not mentioned. All reasonable precautions have been taken by the World Health Organization to verify the 
information contained in this publication. However, the published material is being distributed without warranty of any kind, 
either express or implied. The responsibility for the interpretation and use of the material lies with the reader. In no event shall 
the World Health Organization be liable for damages arising from its use. The named authors alone are responsible for the views 
expressed in this publication.

 
 

ISSN 1020‑3397

Cover designed by Diana Tawadros 
Internal layout designed by Emad Marji and Diana Tawadros 

Printed by WHO Regional Office for the Eastern Mediterranean

هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم 
الوبائية  واملعطيات  واملفاهيم  اآلراء  ولتبادل  هلا،  والرتويج  الصحية  اخلدمات  اجلديدة ىف  واملبادرات  السياسات 
املتوسط. وهى موجهة إىل كل  بإقليم رشق  يتعلق منها  ما  املعلومات، وخاصة  ونتائج األبحاث وغري ذلك من 
واملراكز  املعنية،  احلكومية  املنظامت غري  التعليمية، وكذا  املعاهد  الطبية وسائر  والكليات  الصحية،  املهن  أعضاء 

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

املجلة الصحية لرشق املتوسط 

البلدان أعضاء اللجنة اإلقليمية ملنظمة الصحة العاملية لرشق املتوسط

 األردن . أفغانستان . اإلمارات العربية املتحدة . باكستان . البحرين . تونس . ليبيا . مجهورية إيران اإلسالمية
 اجلمهورية العربية السورية . اليمن . جنوب السودان . جيبويت . السودان . الصومال . العراق . ُعامن . فلسطني . قطر . الكويت . لبنان . مرص

املغرب . اململكة العربية السعودية

Members of the WHO Regional Committee for the Eastern Mediterranean 
 

Afghanistan . Bahrain . Djibouti  . Egypt  .  Islamic Republic of Iran .  Iraq  .  Jordan  .  Kuwait  .  Lebanon 
Libya  .  Morocco  .  Oman  .  Pakistan  .  Palestine  .  Qatar  .  Saudi Arabia  .  Somalia  .  South Sudan 

Sudan  .  Syrian Arab Republic  .  Tunisia .  United Arab Emirates  .  Yemen

Membres du Comité régional de l’OMS pour la Méditerranée orientale 
 

Afghanistan . Arabie saoudite .  Bahreïn .  Djibouti .  Égypte . Émirats arabes unis . République islamique d’Iran 
Iraq . Libye . Jordanie . Koweït . Liban . Maroc . Oman . Pakistan . Palestine . Qatar . République arabe syrienne 

Somalie . Soudan . Soudan du Sud . Tunisie . Yémen

Cover 18-12.indd   2 11/26/2012   2:25:16 PM



Contents

Eastern Mediterranean
Health Journal

La Revue de Santé de
la Méditerranée orientale

Volume 18 / No. 12
December / Decembre 2012 املجلد الثامن عرش / عدد 12

كانون االول / ديسمرب

V
olum

e 18     N
um

ber  12 
    D

ecem
ber  2012

Working together, including all, Egypt 
International Day of Persons with Disabilities is held annually 
on 3 December. The theme this year is “Removing barriers 
to create an inclusive and accessible society for all”. It aims 
to  raise  awareness of the many difficulties people with 
disabilities face on a daily basis, the importance of supporting 
their rights and how society as a whole benefits when persons 
with disabilities are included in all aspects of life.

Letter from the Editor ............................................................................................................................................................. 1177

Research articles

Diabetes or war? Incidence of and indications for limb amputation in Lebanon, 2007 ..................................... 1178

Obesity, overweight and underweight among adults in an urban community in Yemen ................................... 1187

Value systems and locus of control of people undergoing aesthetic surgery and their 
application in the work environment: a case study in Cyprus .............................................................................. 1194

Have neonatal mortality rates in the state of Qatar become static? A PEARL study analysis ............................... 1201

Prevalence and socioeconomic determinants of dental sealant use among schoolchildren 
in Saudi Arabia...............................................................................................................................................................1209

Dengue vector control and surveillance during a major outbreak in a coastal Red Sea area in Sudan ............... 1217

Étude préliminaire sur la prévalence de Campylobacter dans les diarrhées infantiles au nord du Liban ........... 1225

Reviews

Delivery of health services in Arab countries: a review .........................................................................................1229

Access and barriers to health care delivery in Arab countries: a review ..............................................................1239

Health services to groups with special needs in the Arab world: a review ............................................................ 1247

Short communications

Screening for neonatal hearing loss in the Eastern region of United Arab Emirates ............................................. 1254

Frequency of haemoglobinopathies: a single-centre, cross-sectional study from Islamabad, Pakistan .............1257

Case report

Bartter syndrome presenting as poor weight gain and dehydration in an infant ..................................................1260

Letter to the Editor ................................................................................................................................................................. 1262

Cover 18-12.indd   1 11/26/2012   2:25:16 PM

hassaneinm
Typewritten Text
e-ISSN 1687-1634e-ISBN 9789290219279


