
Contents

V
olum

e 18     N
um

ber 2 
    February 2012

Eastern Mediterranean
Health Journal

La Revue de Santé de
la Méditerranée orientale

Volume 18 / No. 2
February / Février 2012 املجلد الثامن عرش / عدد 2

شباط / فرباير

World Cancer Day, 2012 (photograph: WHO)
World Cancer Day is held on 4 February. The theme this year is 
“Together it is possible”. Only if every person, organization and 
government does their part will premature deaths from cancer and 
other major noncommunicable diseases, such as cardiovascular 
diseases, chronic respiratory diseases and diabetes, be reduced.
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107

رسالة من املحرر

Letter from the Editor

ُيْعَقد اليوم العاملي ملكافحة الرسطان يف الرابع من شباط/فرباير من كل عام، من أجل تعزيز الُطُرق املتبعة لتخفيف العبء العاملي للرسطان. وجاء شعار 
اليوم العاملي ملكافحة الرسطان لعام 2012 “بالعمل معًا ندحر الرسطان”، وهو يؤكد عىل رضورة قيام كل فرد وكل حكومة وكل منظمة بكل ما هو ممكن 
لتقليل الوفيات الباكرة النامجة عن الرسطان وعن األمراض غري السارية األخرى بمقدار 25% بحلول عام 2025. ويشمل هذا العدد من املجلة الصحية 
ح هذه املراجعة مدى احلاجة امللّحة هلذه الرعاية  لرشق املتوسط مراجعة للرعاية التلطيفية للمرىض املصابني بأمراض مزمنة متفاقمة بام فيها الرسطان، وتوضِّ
ُكتَّاب البحوث يف توضيح إمكان اضطالع القائمني عىل إيتاء الرعاية الصحية بتقديم الرعاية التلطيفية داخل املجتمعات، مع  يف اإلقليم. ويتمثل غرض 

التوصية بإدخال الدعم بالرعاية التلطيفية وبالتدريب يف هذا املجال من أجل بناء القدرات يف جمال الرعاية السابقة للوفاة يف اإلقليم.

2012، ويف ضوء، كلٍّ من االجتامع الرفيع املستوى  وقد ُعِقَدت الدورة الثالثون بعد املئة للمجلس التنفيذي ملنظمة الصحة العاملية يف كانون الثاين/يناير 
يف  ُعقد  الذي  األول  العاملي  الوزاري  واملؤمتر  ومكافحتها،  السارية  غري  األمراض  من  الوقاية  حول   2011 أيلول/سبتمرب  يف  نيويورك  يف  العامة  للجمعية 
موسكو يف نيسان/أبريل 2011 حول أنامط احلياة الصحية، وتضمنت املواضيع التقنية التي نوقشت، تنفيذ خطة العمل املعنية باالسرتاتيجية العاملية للوقاية 
ن جدول األعامل أيضًا احلاجة إىل  من األمراض غري السارية ومكافحتها، وخطة العمل للوقاية من العمى وضعف اإلبصار اللَذْين يمكن جتنبهام. وتضمَّ
ن هذا العدد  قة من ِقَبل القطاعات الصحية واالجتامعية عىل الصعيد القطري للتعاطي مع العبء العاملي لألمراض النفسية. ويتضمَّ االستجابة الشاملة واملنسَّ

من املجلة الصحية لرشق املتوسط عدة مقاالت بحثيَّة ذات صلة هبذه املواضيع اهلامة يف جمال الصحة العمومية. 

وقد تم يف دراسة أجرَيت يف اململكة العربية السعودية تقييم االضطرابات النفسية لدى األطفال واملراهقني لدى 899 شخصًاً ممن حولوا إىل العيادات النفسية 
من األطفال يف وزارة الصحة يف عام 2008، وخلصت الدراسة إىل أن التخلف العقيل هو التشخيص األكثر شيوعًا )30.2 من املرىض(، كام درست ورقة 
51 مريضًا باملرض الرئوي املزمن )مرض الرئة اخلاليل، وتوسع القصبات، والربو  أخرى يف اململكة العربية السعودية أيضًا أثر إعادة التأهيل الرئوي عىل 
ن القدرة عىل التمرينات التنفسية الوظيفية مع قلة  واجلنف(. وقد وجد الباحثون بعد انتهاء الربنامج باثنَْي عرش شهرًا أن هناك زيادة ُيْعَتد هبا إحصائيًا يف حتسُّ
َرْت دراسة أجرَيت يف رشكة قطر للبرتول أن اختطار اإلصابة عىل مدى  ُيْعَتد هبا إحصائيًا يف زيارات املرىض لقسم الطوارئ أو العيادات اخلارجية. كام قدَّ
عرش سنني بمرض قلبي تاجي لدى رجال اإلطفاء هو أقل بمقدار ُيْعَتد به إحصائيًا منه لدى غري رجال اإلطفاء )6.5% مقابل 9.5%(. كام نرش يف هذا العدد 
دراسة أترابيَّة استعادية حول مرَتَسم الـَحَول العمودي )الرأيس( لدى 265 مريضًا يف مجهورية إيران اإلسالمية ونتائج اجلراحة التصحيحية لدهيم. ووجدت 
الدراسة أن 80.8% من هؤالء املرىض كان لدهيم َحَول مشرتك عمودي )رأيس( وأفقي، وقد كان عدد الذين عوجلوا جراحيًا من بني جممل العينة، %38.1 

منهم، وقد أجري ملعظمهم )76.2%( َحرْسٌ للعضلة املائلة السفلية للُمْقَلة.

World Cancer Day, held annually on 4 February, promotes ways to reduce the global burden of cancer. The theme of World Cancer 
Day 2012 is “Together it is possible”. It emphasizes the need for everybody, at an individual, governmental and organizational level, 
to do their part so as to reduce premature deaths from cancer and other noncommunicable diseases (NCDs) by 25% by 2025. The 
current issue of EMHJ includes a review on palliative care for patients with progressive chronic illnesses including cancer which 
highlights the urgent need for such care in the Region. The authors propose that primary care providers could provide the needed 
palliative care within communities and recommend that training and support in palliative care are introduced in order to build capac-
ity in end-of-life care in the Region.

The 130th session of the World Health Organization Executive Board was held in January 2012. In light of the high-level meeting of 
the General Assembly in New York in September 2011on prevention and control of NCDs and the First Global Ministerial Confer-
ence in Moscow in April 2011 on healthy lifestyles and NCD control, the technical matters discussed included the implementation 
of the action plan on the global strategy for the prevention and control of NCDs and the action plan for the prevention of avoidable 
blindness and visual impairment. Also on the agenda was the need for a comprehensive and coordinated response from the health 
and social sectors at the country level to address the global burden of mental disorders. This issue of EMHJ includes several papers 
related theses important public health topics.

A study from Saudi Arabia assessed child and adolescent psychiatric disorders in 899 patients referred to Ministry of Health child 
psychiatric clinics  in 2008 and  found  that mental  retardation was  the most common diagnosis (30.2% of  the patients). Another 
paper from Saudi Arabia examined the impact of pulmonary rehabilitation among 51 patients with chronic lung diseases (interstitial 
lung diseases, bronchiectasis, asthma and scoliosis). The authors found that 12 months after completing the programme there was a 
significant improvement in functional exercise capacity and significantly fewer emergency department/outpatient department visits. 
A study in Qatar assessed the 10-year risk of coronary heart disease events among 369 firemen and non-firemen at Qatar Petroleum 
and  found that  the mean risk of developing coronary heart disease  in firemen was significantly  lower  than  in non-firemen (6.5% 
versus 9.5%). Also published in this issue is a retrospective cohort study on the profile and surgical outcome of 265 vertical strabis-
mus patients in the Islamic Republic of Iran, which reports that 80.8% had combined horizontal and vertical strabismus. Of the total 
sample, 38.1% were treated surgically, the majority of whom (76.2%) underwent inferior oblique recess.
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Editorial

Clinical trial registration in the Eastern Mediterranean 
Region: a luxury or a necessity?
N. Al-Gasseer1 and O. Shideed2

1Assistant Regional Director, World Health Organization, Regional Office for the Eastern Mediterranean, Cairo, Egypt.
2Technical Officer for Research Policy and Cooperation Unit, World Health Organization, Regional Office for the Eastern Mediterranean, Cairo, 
Egypt.

Research and innovation have played 
a major role in the advancement of 
evidence-informed clinical practice 
globally [1]. This has resulted in 
enhanced health, extended life expec-
tancy, reduction in health inequities 
and contributed to overall improved 
quality of life. Nevertheless, with the 
development of new drugs and devices, 
there is an increase in the testing of the 
efficacy and safety of these health in-
terventions on human subjects before 
they become publically available. Clini-
cal trials strengthen and support the 
generation of evidence to inform health 
care and clinical practice [2]. In some 
cases, selective reporting and publish-
ing of clinical trial outcomes endangers 
the health of patients, impacts clinical 
practice and threatens the legitimacy 
of policy-makers’ evidence-informed 
decisions [3,4]. These concerns call for 
increased transparency and account-
ability in the conduct, registration, 
reporting and publishing of results of 
clinical trials [5,6]. Scientific advance-
ment should not compromise the 
health and well-being of participants, 
communities and countries involved 
in the clinical trial. Furthermore, the 
WHO Eleventh General Programme 
of Work states that, “WHO has a proac-
tive role to play in leading a dialogue on 
setting priorities and ethical standards 
for research, as scientific advances con-
tinue, for example in clinical research, 
social science and genomics” [7].

In response to these concerns, 
many international entities have started 
to take measures to standardize the 

process of clinical trial registration. A 
turning point was the 2004 decision 
of the International Committee of 
Medical Journal Editors (ICMJE) that 
no clinical trial should and would be 
considered for publication unless it was 
registered before recruitment of the first 
participant [8]. This was followed by 
the Mexico Statement on Health Re-
search (Ministerial Summit on Health 
Research), where it was recommended 
that Member States encourage trans-
parency on research results and WHO 
in collaboration with stakeholders de-
velop a platform to link clinical trial 
registries [9]. This paved the way for the 
establishment of the WHO Interna-
tional Clinical Trial Registry Platform, 
as a result of the discussions during 
the 58th World Health Assembly – 
WHA58.34 [10]. Many countries have 
created clinical trials registries at the 
national level and supported this with 
regulations and legislations.

Clinical trials are on the rise in 
developing countries and the Eastern 
Mediterranean Region is no excep-
tion [11]. This poses a challenge as the 
protective ethics and legal frameworks 
are lacking or weak, if present [12]. 
There are many factors that have led 
to a shift in where clinical trials are con-
ducted (i.e. developed versus develop-
ing countries) mainly: less stringent 
laws, if present, and weak regulatory 
mechanisms; less comprehensive leg-
islation; lower cost of conducting the 
trials; larger treatment-free popula-
tion; lower participant and health-care 
provider awareness of ethical issues 

pertaining to conduct of clinical trials, 
which leads to lower standards of ac-
countability (towards patients, family, 
health professionals, countries, etc.); 
and ease of patient recruitment. Clinical 
trial registration is ethically imperative 
and promotes good research practice, 
as well as conferring other benefits 
such as: facilitating evidence-informed 
policy and research governance, ensur-
ing that research meets national needs 
while complying with international 
standards, improving compliance 
with national regulations, improving 
collaboration among countries and 
minimizing duplication of initiatives, 
improving research visibility and iden-
tifying knowledge gaps, and promot-
ing recruitment and participation of 
informed/aware individuals.

Clinical trials are an important 
contributor to the field of health knowl-
edge and research for health. Clinical 
trials involve human participants and 
therefore care must be taken to ensure 
that there is a balance between the 
contribution to well-being on the one 
hand and the protection of well-being 
on the other. Registration as a means 
of reporting may contribute to ensur-
ing accountability and transparency 
from the researcher’s and funder’s side 
as well as the right to knowledge and 
information from the participant’s and 
community’s side.

The current scene in the Region is 
characterized by only one primary reg-
istry that is linked to the WHO Interna-
tional Clinical Trial Registry Platform, 
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the Iranian Registry for Clinical Trials. 
Other countries have recently devel-
oped laws that govern the conduct of 
clinical trials in their respective territory, 
such as Jordan, Syrian Arab Republic 
and the United Arab Emirates.

There is great variation among the 
countries based on the number of clini-
cal trials registered per year with 2011 
as an example [13]. Figure 1 shows 
distribution among the main countries 
where clinical trials have been registered 
in the WHO International Clinical Tri-
al Registry Platform. All other countries 
not shown in the pie chart represent 2% 
of the registered clinical trials.

Regional initiatives that have pro-
moted clinical trial registration include 
the Regional Director’s continuous em-
phasis on the concern that the Region 
has become a fertile land for clinical tri-
als that have not been tested nor cleared 
in the country of origin. Many entities 
are stressing the importance of creating 
clinical trial registries to enable registra-
tion. The commitment of the WHO 
Regional Office for the Eastern Medi-
terranean to ensure transparency in the 
conduct of clinical trials is in line with 
the recently endorsed “Strategic direc-
tions for scaling up research for health in 
the Eastern Mediterranean Region” and 
its resolution EM/RC58/R.3, which 
declare “ethical action” as one of the 
principles and call for establishing clini-
cal trial registries respectively [14,15]. 
Additionally, in the 25th Session of the 
Eastern Mediterranean Advisory Com-
mittee for Health Research (2010) 
members identified the “lack of clini-
cal trial registration” as a serious issue 
in the Region and recommended the 
establishment of a regional registry for 
clinical trials [16].

Figure 2 shows an increase in the 
number of registered clinical trials con-
ducted in the Region. This is in line 
with the global movement towards 
“registration of all interventional trials 
is a scientific, ethical and moral respon-
sibility” [13] referred to earlier in this 
paper. This graph is not indicative of the 

actual number of trials conducted in the 
Region, as many of them go unreported 
and unregistered.

The driving factors for clinical 
trial registration are rooted in the prin-
ciples of transparency and accountabil-
ity; information is collected to be made 
available for all stakeholders (decision-
makers, researchers, funders and the 
public) in a timely manner. Thus, reg-
istration of clinical trials facilitates re-
search governance and stems from the 
right to health that should not deprive 
the individual and the community from 
the right to knowledge.

In addition to its role in compil-
ing all data and clinical trial records in 
an easily accessible point, a regional 
registry may play an important role in: 
strengthening ethical and research over-
sight mechanisms [17], understanding 
the trends of trials conducted in coun-
tries of the Region over time, identify-
ing the companies that conduct trials 
in the Region and the host countries, 
recognizing “who’s who” in the clini-
cal trial scene in the Region (funders, 
pharmaceuticals, researchers, etc.), and 

facilitating exchange of information and 
knowledge thereby ensuring optimal 
use of already limited resources and 
avoiding duplication of efforts. Conse-
quently establishing a regional clinical 
trials registry will lead to the systematic 
and regulated collection of high qual-
ity evidence that serves to scientifically 
support health care decisions, bearing in 
mind that there is a moral responsibility 
to include reporting of negative results 
of trials as well. This will enable the Re-
gion to serve as a hub for high standard 
clinical practice that is evidence-based 
and promotes transparency, account-
ability and public availability of relevant 
health information.

A regional consultative meeting 
on establishing clinical trial registries 
in the Region was conducted on 31 
October–1 November 2011 in the 
WHO Regional Office for the Eastern 
Mediterranean and was referred to 
recently in an EMHJ editorial by Dr 
M. Fathallah, Chairman of the Eastern 
Mediterranean Region Advisory Com-
mittee for Health Research [18]. The 
participants of the meeting concluded 

Islamic Republic of Iran 85%

Lebanon 2%

All other countries 
in the Region 2%

Pakistan 2%

Saudi Arabia 3%

Tunisia 1%
United Arab Emirates 1%
Egypt 4%

Figure 1 Clinical trials reported in the WHO International Clinical Trial Registry 
Platform in the Eastern Mediterranean Region for 2011 (n = 1443 ) (Source of data: 
http://apps.who.int/trialsearch/Default.aspx as of 1 January 2012)
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that the establishment of a regional 
registry is key to encouraging clinical 
trial registration in the Region. Some 
might argue whether legislation or de-
velopment of a registry should come 
first. We argue that a law without a 
venue (registry) to implement it will 
not reach far and, more importantly, 
nor allow shared knowledge through 
and between networks. We believe that 
the presence of a registry is only the first 
step to providing a means for clinical 
trial registration in the Region. There is 

need for parallel steps to develop and 
finalize legislation at the national and 
regional level to make registration le-
gally binding. The authors recommend 
strongly that the Eastern Mediterra-
nean Association of Medical Editors 
(EMAME) issues a statement or dec-
laration similar to that of ICMJE in 
2004, which states that no clinical trial 
will be published without prospective 
registration in a publically accessible 
registry. Additionally, there is need 
for active involvement of networks 

such as the Evidence Informed Policy 
Network (EVIPNet) and the Eastern 
Mediterranean Region Academic 
Institutions Network (EMRAIN) in 
promoting the importance of clinical 
trial registration. A regional registry will 
not overrule or diminish national reg-
istries; on the contrary, it will promote 
registration and encourage countries 
with considerable numbers of trials 
to develop national registries, thereby 
strengthening research governance 
and accountability.
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Pattern of child and adolescent psychiatric disorders 
among patients consulting publicly-funded child 
psychiatric clinics in Saudi Arabia
A.A. Al-Habeeb,1 N.A. Qureshi 1 and T.A. Al-Maliki 1

ABSTRACT Data about psychiatric problems among young people are scarce in the Gulf countries. This 
retrospective review of records describes the pattern of child and adolescent psychiatric disorders among patients 
consulting 3 child psychiatric clinics in Saudi Arabia during the year 2008. Most patients were referred from the 
public health sector (92.8%). Psychotropic drugs were prescribed for 86.2% of patients and psychotherapy for 
55.2%. Maternal perinatal complications and other psychosocial stressors were noted in almost 45.8% of cases. 
Family history of psychiatric disorder was reported in 31.5% of patients. Psychiatric comorbidity was noted in 
40.5% of cases while physical diseases were noted in 29.9%. The outcome was classified as unstable at the last 
consultation in 17.9% of cases. In a linear regression analysis the only factors significantly associated with unstable 
outcome were a higher load of symptoms (OR 2.64) and perinatal complications (OR 2.84).

1General Administration for Mental Health and Social Services, Ministry of Health, Riyadh, Saudi Arabia (Correspondence to N.A. Qureshi: 
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طراز االضطرابات النفسية لدى األطفال واملراهقني من املرىض الذين يراجعون عيادات القطاع العام للطب النفيس لألطفال 
يف اململكة العربية السعودية

عبد احلميد عبد اهلل احلبيب، نسيم أخرت قرييش، تركي عبد اهلل املالكي

اخلالصة: إن املعطيات حول املشكالت النفسية لدى الشباب يف بلدان اخلليج نادرة. وتصف هذه الدراسة باملراجعة االستعادية للسجالت طراز 
االضطرابات النفسية لدى األطفال ولدى املراهقني الذين راَجعوا ثالثًا من عيادات األطفال يف اململكة العربية السعودية خالل عام 2008. وكان 
من   %55.2 لـ  النفسية  املعاجلة  َمت  وُقدِّ املرىض  من   %86.2 لـ  النفسية  األدوية  ُوِصَفت  وقد  العام.  القطاع  من  لوا  ُحوِّ قد   )%92.8( املرىض  معظم 
َلت سوابق  احلاالت. وقد لوحظت مضاعفات أمومية حميطة بالوالدة وغري ذلك من الكروب االجتامعية النفسية لدى 45.8% من احلاالت. كام ُسجِّ
عائلية من االضطراب النفيس لدى 31.5% من املرىض. ولوحظت حاالت مرضية تشاُرِكيَّة لدى 40.5% من احلاالت، يف حني لوحَظت األمراض 
بالتحّوف  التحليل  17.9% من احلاالت. وقد بنيَّ  29.9% من احلاالت. وتم تصنيف احلالة عىل أهنا غري مستقرة يف آخر مراجعة يف  اجلسمية لدى 
 اخلطي أن العوامل الوحيدة التي ُيْعَتدُّ هبا إحصائيًا والتي تتشاَرك مع احلاالت غري املستقرة، تتمثَّل يف العبء األكرب من األعراض )معدل األرجحية

.)OR = 2.84 (، ويف مضاعفات الفرتة املحيطة بالوالدة )معدل األرجحيةOR = 2.64

Profil des troubles psychiatriques chez des enfants et adolescents consultant en établissements de soins 
psychiatriques pour enfants à financement public en Arabie saoudite

RÉSUMÉ Les données sur les problèmes psychiatriques des jeunes sont rares dans les pays du Golfe. Le présent 
examen rétrospectif des dossiers médicaux décrit le profil des troubles psychiatriques des enfants et des 
adolescents qui consultaient dans trois établissements de soins psychiatriques pour enfants en Arabie saoudite 
pendant l'année 2008. La plupart des patients venaient du secteur public de la santé (92,8 %). Des médicaments 
psychotropes ont été prescrits à 86,2 % et une psychothérapie à 55,2 % des patients. Des complications 
maternelles périnatales et d'autres facteurs de stress psychosociaux ont été observés dans presque 45,8 % des 
cas. Sur l'ensemble des patients étudiés, 31,5 % avaient des antécédents familiaux de troubles psychiatriques. 
Une comorbidité psychiatrique a pu être observée dans 40,5 % des cas et physique dans 29,9 %. À l'issue de la 
dernière consultation, 17,9 % des cas ont été classés comme instables. Dans une analyse de régression linéaire, 
les seuls facteurs significativement associés à une évolution instable étaient le nombre élevé de symptômes (O.R. 
2,64) et les complications périnatales (O.R. 2,84).
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Introduction

Approximately one-fifth of children 
and adolescents are afflicted annually 
by mental health problems, and their 
psychiatric morbidity accounts for 5 of 
the 10 leading causes of disability for 
those aged 5 years and above [1–3]. 
Despite this, mental health care for 
children and adolescents including de-
velopment of adequate clinical services 
and programmes for staff training and 
research has received little attention 
from health planners in Saudi Arabia 
and other Arab nations as compared 
to more developed countries [4]. 
Notably there is a huge research da-
tabase in the industrialized countries 
that assists in the development of good 
quality health care services for children 
and adolescents [5–10]. Most of the 
studies reported externalizing disorders 
such as attention deficit hyperactivity 
disorder (ADHD) as the most com-
mon, followed by internal disorders 
such as depression and anxiety plus 
co-occurrence of internal and external 
disorders [11–16]. Overall childhood 
psychopathology is the harbinger of 
similar (homotypic) or dissimilar (het-
erotypic) adult psychopathology.

In the Gulf countries the literature 
on psychiatric problems in the child 
and adolescent population is sparse 
[17–19]. There is no database on child 
and adolescent psychopathology from 
primary and secondary care in Saudi 
Arabia. Moreover, despite the establish-
ment of child psychiatric clinics, no eval-
uation research has been carried out. 
This study in Saudi Arabia was an audit 
of the recorded sociodemographic and 
clinical information of children and ado-
lescents attending publicly-funded child 
psychiatric clinics. The focus was on 
psychopathology, utilization patterns 
of services and treatment outcomes. 
It was hoped that the study findings 
would assist in further planning and 
development of the health care offered 
to children and adolescents with mental 
health disorders.

Methods

Study design
The study was a retrospective audit of 
the medical records of patients who 
attended child psychiatric clinics dur-
ing the 1-year period 1 January to 31 
December 2008. The records of both 
old and new patients were reviewed, 
i.e. patients who had consulted during 
earlier years but continued to visit into 
the year 2008 were also included.

Setting
Out of the 6 well-established Ministry of 
Health child and adolescent psychiatric 
clinics in Riyadh we selected 3 clinics 
randomly (by lottery) for data collec-
tion from 3 different cities: Al-Amal 
Complex for Mental Health in Riyadh, 
Maternity and Children Hospital in 
Buraidah and Al-Amal Complex for 
Mental Health in Dammam. These clin-
ics accept patients aged ≤ 18 years and 
are staffed by well qualified, experienced 
psychiatrists.

Sample
All records of patients (n = 899) who 
consulted these clinics during the year 
2008 were reviewed; 335 from Riyadh, 
235 from Dammam and 329 from 
Buraidah. For this purpose a computer 
list of all child and adolescent patients 
who attended during the year 2008 was 
requested from the medical records 
section of the 3 treatment centres.

Data collection
The records were reviewed extensively 
to abstract data onto a pre-designed 
semi-structured sheet: background 
information (10 variables) and clinical 
information (26 variables). The data 
included were: sociodemographic 
variables, risk factors, mental health 
problems, comorbid physical condi-
tions, utilization pattern of prescribed 
therapies, sources of referral and con-
sultations, and treatment outcomes. 
Two investigators prepared the data 
collection sheet, then an independent 

investigator reviewed the items. Any 
disagreements were resolved and all 3 
researchers agreed on the final list of 
items to be included.

Three psychiatrists from the selected 
clinics were briefed in a mini-workshop 
about how to abstract the relevant 
data from the files and note it on a pre- 
designed data collection sheet (avail-
able from the authors on request). Dur-
ing debriefing the field workers received 
clarification about any item on the sheet 
that they could not understand. Fur-
thermore the chief investigators were 
available by telephone for consultation 
throughout the data collection phase.

Patients’ medical files contained 
multiple sources for data extraction, in-
cluding consultant psychiatrists’ initial 
and follow-up evaluation notes, social 
workers’ follow-up reports, psycholo-
gists’ evaluation and IQ assessment 
sheets, in- and outpatient nursing ob-
servations, records of emergency visits, 
appended incoming referral notes, 
laboratory forms, vital sign documenta-
tion forms and internal and outgoing 
referrals. The clinics use Diagnostic and 
Statistical Manual of Mental Disorders, 
4th edition (DSM-IV) criteria for di-
agnosis, together with DSM guidelines 
for prescribing psychotropic drugs and 
psychosocial treatment modalities.

Data analysis
Data was entered into the computer 
and cleaned. Analysis was done using 
descriptive statistics. Risk ratios were 
estimated by comparing sociodemo-
graphic and clinical variables with over-
all outcome noted at the patient’s last 
visit and for this purpose all the selected 
variables were categorized into binary 
data. A P-value of 0.05 or less was con-
sidered significant.

Results

Sociodemographic variables
There psychiatric records of 899 pa-
tients who attended during the year 
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2008 were analysed. The mean age of 
the study patients was 9.2 (SD 3.7) 
years (range 1–20 years). These includ-
ed 5 patients aged over 18 years who 
had continued their follow-up in the 
clinics even though they were eligible 
for referral to adult clinics for further 
diagnosis and treatment. Male patients 
outnumbered their female counterparts 
(55.5% versus 44.5%) and a majority of 
patients were Saudi nationals (92.2%) 
(Table 1).

About two-thirds of the children 
and adolescents were enrolled in differ-
ent grades in special schools (63.6%). 
Most of the children were from cities 
(96.8%) with only 3.2% coming from 
rural areas.

Parental consanguinity, defined 
as marriage between close blood rela-
tives, was noted for 49.8% of patients. 
The mean number of siblings of stud-
ied patients was 6.1 (SD 3.7) (range 
1–18). The order of the patients among 
first-degree siblings was as follows: first 
child (17.8%), second (16.1%), third 
(16.0%), fourth (11.9%), fifth (8.0%), 
sixth (6.8%) and last (6.0%).

Consultation patterns and 
clinical variables
The key informant was most commonly 
the mother (81.2%); only rarely was the 
father (9.7%) or another person involved 
(6.2%) (data missing for 2.9%). Most of 
the children and adolescents (92.8%) 
had been referred by a public health 
facility, while only a minority came from 
the private sector (1.1%) (data missing 
for 6.2%). Patients were referred mainly 
for diagnosis and management (77.9% 
of cases) or a medical report (5.0%); in 
17.0% of cases no reason was noted. The 
mean of number of visits made by the 
patients over the study period was 13.9 
(range 1–35).

A history of antenatal, natal and 
postnatal complications concerning the 
mothers was noted for 45.8% of studied 
patients. These were most often linked 
to neonatal admissions to neonatal in-
tensive care units of specialist hospitals, 

ranging from a few days to several days. 
This information was missing in 8.7% of 
patients’ records.

Psychological and 
neurological symptoms
The children presented with a variety of 
psychological and neurological symp-
toms (Table 2). The onset of symptoms 
was mostly during early childhood 
(≤ 5 years) (94.8%) rather than later 
(0.3%) (data missing in 8.7% of cases). 
The most common symptoms were 
hyperactivity (42.9%) poor scholastic 
performance (32.9%) delayed mile-
stones (28.4%), anxiety and related 
manifestations (17.5%) attention and 
concentration difficulties (13.5%) and 
impulsivity (13.3%). 

One or more previous psychiatric 
consultations at the study clinics before 
the period of this study were noted for 
almost half of patients (48.6%). Pos-
sible stressors, preceding or continuing, 
noted in half of patients records (50.8%) 
were related to a variety of factors in-
cluding large and dysfunctional families, 
multiple marriages, financial problems, 
residential problems, parental problems 
and educational problems.

Diagnoses
The most common diagnosis made 
either at the index interview or decided 
later some time during follow-up or 
at discharge was mental retardation in 
30.2% (borderline, mild, moderate, se-
vere to profound). Less common were: 
anxiety disorders (16.1%); attention-
deficit hyperactivity disorder (ADHD) 
(13.2%); autistic spectrum disorders 
(12.5%); and seizure disorders (9.7%). 
Rarer still were: mood disorders (4.2%); 
school refusal (4.2%); enuresis and en-
copresis (3.1%); psychosis (2.9%); and 
other disorders (Table 3).

Comorbid psychiatric 
disorders
The mental disorders mentioned above 
were co-occurring with another psychi-
atric disorder in 40.5% of cases. Most 

commonly this was cases of mental 
retardation coexisting with epilepsy, 
ADHD, autistic spectrum disorder, 
speech disorder or an incontinence 
problem. Some cases of anxiety were 
coupled with depression, school refusal 
or other problems (e.g. tics, stuttering). 
Three or more concurrent psychiatric 
disorders were reported in 11.6% of 
cases. The most common combina-
tion was mental retardation coexisting 
with epilepsy and ADHD, with autistic 
disorder and epilepsy, or with enuresis 
and encopresis.

Comorbid physical disorders
A concurrent diagnosis of a physical dis-
order was noted in the records for 29.9% 
of patients (20.1% had 1 disorder and 
9.8% had 2 physical disorders). These 
were most commonly neurological syn-
dromes or congenital malformations. 
As a corollary, the patients were noted 
to develop mental disability (18.7% of 
patients), physical disability (2.8%) and 
both (1.6%) (information missing in 
77.0% of case records). Information 
about supportive diagnostic laboratory 
investigations and psychological testing 
carried out (mainly IQ and personal-
ity assessment) were available in 58.2% 
and 47.2% of case records respectively. 

Family history
In 31.3% of medical records there was 
a family history of similar or different 
psychiatric disorders in family mem-
bers (parents and siblings and second-
degree relatives).

Drug and psychotherapy 
prescribing pattern
The psychotropic drug and psycho-
therapy prescribing pattern noted in the 
records of patients at the index inter-
view and at the current/last evaluation 
is shown in Table 4. One or more psy-
chotropic drugs were prescribed at the 
index interview for 86.2% of patients, 
mostly antipsychotics, anticholinergics, 
antidepressants plus selective serotonin 
reuptake inhibitors, psychostimulant 
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Table 1 Demographic and clinical data for children and adolescents attending child psychiatric clinics (n = 899) and linear 
regression analysis of the risk factors for unstable versus stable outcome

Risk factor No. % Outcome OR (95% CI)

Stable Unstable

No. No.
Age (years)
≤ 10 570 63.4 462 108

0.82 (0.57–1.18)
≥ 11 329 36.6 276 53

Sex
Male 499 55.5 413 86

1.11 (0.79–1.56)
Female 400 44.5 325 75

Nationality
Saudi 829 92.2 679 150

0.84 (0.43–1.65)
Non-Saudi 70 7.8 59 11

Education
None 327 36.4 246 81

0.49 (0.35–0.70)
Literate 572 63.6 492 80

Residence
Urban 870 96.8 717 153

1.79 (0.78–4.11)
Rural 29 3.2 21 8

Parental consanguinity
Yes 448 49.8 355 93

0.69 (0.48–0.96)
No 451 50.2 383 68

Perinatal complicationsa

Yes 376 45.8 280 96
2.84 (1.94–4.14)b

No 445 54.2 397 48
Order among siblingsa

≤ 6 689 83.1 571 118
1.26 (0.80–1.99)

≥ 7 140 16.9 111 29
No. of siblingsa

≤ 9 431 83.1 324 107
1.03 (0.60–1.76)

≥ 10 83 16.9 62 21
No. of visits to clinic
≤ 14 818 91.0 665 153

0.48 (0.23–1.01)
≥ 15 81 9.0 73 8

Age of onset of symptoms (years)
≤ 5 852 94.8 699 153

0.94 (0.43–2.05)
≥ 6 47 5.2 39 8

Symptomsa

≤ 5 230 25.6 209 21
2.64 (1.59–4.43)b

≥ 6 667 74.4 527 140
Stressful life events

Yes 460 51.2 363 97
0.64 (0.45–0.90)

No 439 48.8 375 64
Family history of psychiatric illness

Yes 283 31.5 219 64
0.64 (0.45–0.91)

No 616 68.5 519 97
Psychiatric comorbiditya

Yes 364 40.5 235 129
0.12 (0.08–0.18)

No 534 59.5 502 32
Psychiatric comorbidity
≥ 3 104 11.6 14 90

0.02 (0.01–0.03)
≤ 2 795 88.4 724 71

Physical comorbidity
Yes 269 29.9 171 98

0.19 (0.13–0.28)
No 630 70.1 567 63

aData missing for some cases. bP < 0.05. 
OR = odds ratio; CI = confidence interval.
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derivatives, mood stabilizers, antiepilep-
tic medications, benzodiazepines and 
hypnotics. Only 1 drug was prescribed 
in 64.9% of cases.

Psychotherapy was prescribed at the 
index evaluation for 55.2% of patients 
and at the last follow-up evaluation for 
54.7% (more or less the same treat-
ment). The therapeutic modalities in-
cluded a wide variety of strategies, such 
as counselling, reassurance, behaviour 

therapy, family therapy, psychoeduca-
tion, social support, speech therapy, play 
therapy, rehabilitation programmes (e.g. 
training in activities of daily life, social 
skills development, cleaning, dressing, 
etc.) and cognitive–behaviour therapy.

Outcome

Outgoing referrals were noted in 27.2% 
of patients’ records for a variety of 
documented reasons, mainly medical 

problems such as acute infections 
with fever, self-inflicted injuries, drug-
induced acute medical conditions (e.g. 
low blood pressure, dystonia etc.) Out-
come was classified in the patients’ files 
as good or bad, stable or unstable, mod-
erate improvement or no improvement, 
and controlled versus uncontrolled. A 
stable outcome at the last follow-up 
consultation was reported in 738 
(82.1%) of medical files and unstable 
outcome in 161 (17.9%).

Table 4 shows the linear regression 
analysis of outcome (stable/unstable) 
according to various sociodemographic 
and clinical variables. There was no sig-
nificant association of outcome with 
age, sex, nationality (Saudi/non-Saudi), 
educational level or residence (urban/
rural). Family variables such as parental 
consanguinity, birth order, number of 
siblings and family history of psychi-
atric illness, were also not significant. 
Comorbidities (psychiatric or physical) 
also had not association. Only mater-
nal perinatal complications and poly-
psychopathological symptoms had a 
significant association with outcome. 
Patients with complications were nearly 
3 times more likely to have an unstable 
course than their counterparts without 
perinatal complications (OR 2.84, 95% 
CI: 1.94–4.14). Patients with a high 
number of any symptoms (≥ 6 symp-
toms) were more than twice as likely to 
have a poor outcome compared with 
patients having fewer symptoms (OR 
2.64, 95% CI: 1.59–4.43).

Discussion

This hospital-based study has given a 
broad view of the complex nature of 
mental health problems, service utiliza-
tion and outcome measures in child 
and adolescent psychiatric clinics in 
Saudi Arabia. This study revealed the 
general sociodemographic profile of 
the children diagnosed with psychiatric 
disorders in the selected clinics. There 
was a nearly equal distribution of the 

Table 2 Psychopathological symptoms recorded in records of children and 
adolescents attending child psychiatric clinics (n = 899) 

Symptomsa No. %

Hyperactivity 386 42.9

Poor scholastic performance 296 32.9

Delayed milestones 255 28.4

Anxiety and related manifestations 157 17.5

Attention and concentration difficulties 121 13.5

Impulsivity 120 13.3

Speech and language difficulties 109 12.1

Seizures (tonic/clonic convulsions) 92 10.2

Incontinence of urine/stool 87 9.7

Poor eye contact 69 7.7

Stereotype behaviour including movements 57 6.3

Low mood 49 5.5

School refusal 45 5.0

Social isolation 40 4.5

Other behavioural and vegetative dysfunctionb 156 17.4
aMore than 1 symptom could be recorded.. 
bIncluding easy provocation and aggression, hallucinatory behaviour, stealing, demanding and manipulative 
behaviour, sexual behaviour, disobedience, stubbornness, crying spells, sleep and appetite problems, poor 
hygiene.

Table 3 Principal diagnosis recorded for children and adolescents attending child 
psychiatric clinics (n = 899)

Principal diagnosis No. %

Mental retardation 271 30.2

Anxiety disorder 145 16.1

Attention-deficit hyperactivity disorder 119 13.2

Autistic spectrum disorder 112 12.5

Seizure disorder 87 9.7

Mood disorder 38 4.2

School refusal 38 4.2

Enuresis and encopresis 28 3.1

Psychosis (organic and non-organic) 26 2.9

Other disordera 35 3.9
aIncluding tic disorder, stuttering, selective mutism, adjustment disorder, V-code diagnoses, avoidant 
personality traits, conduct disorder, oppositional defiant disorder, sexual abuse or conversion disorder.
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sexes, albeit with a slight preponderance 
of males, a low level of education in 
two-thirds of patients, and a majority 
living in urban areas. Another survey 
of inpatient child and adolescent psy-
chiatric referrals in a teaching hospital 
in Saudi Arabia revealed that most of 
them were less than 12 years and fe-
males outnumbered males [17] and in 
an epidemiological study of secondary-
school children (aged 18–20 years) 
depression was more common among 
girls compared with boys [19].

The sources of incoming referral, 
almost all from public health settings 
(92.8%), and the types of outgoing 
referrals (internal and external con-
sultations) and purposes of referrals, 
especially diagnostic and management, 
were consistent with other studies in 
this country [17–19].

According to this study a variety of 
psychopathological symptoms were 
recorded which clustered into: inatten-
tion, hyperactivity and impulsivity; de-
layed milestones, poor scholastic skills, 
delayed speech and incontinence; anxi-
ety- and low mood; poor eye contact, 

social isolation and communication/
speech difficulties; seizures; school re-
fusal; and stereotyped behaviour. The 
most frequently noted principal diag-
noses were mental retardation, ADHD, 
anxiety disorder, autistic spectrum 
disorder, seizures, depressive disorder, 
school refusal, enuresis/encopresis and 
psychosis; this diagnostic trend is more 
or less consistent with other hospital 
studies in Saudi Arabia [17–19]. In a 
community survey of 4-year-olds in the 
United States, similar symptom and 
diagnostic patterns—ADHD, anxi-
ety disorders, depressive disorders and 
oppositional defiant disorder—were 
found [11]. 

The prevalence of psychiatric 
(40.5%) and physical (29.9%) co-
morbidities among the studied patients 
was considerably higher than that re-
ported in an epidemiological survey 
of a child and adolescent population 
elsewhere (overall co-morbidity rate of 
6.4%) [11], which would be expected in 
a community survey. But these higher 
prevalence figures agree with the rate of 
comorbid disorders reported in a study 

of adults referred patients to psychiatric 
hospitals in Saudi Arabia (38% physi-
cal comorbidity rate) [20]. Evidently 
adult psychopathology may mirror the 
pattern of childhood psychopathology. 
The importance of this observation is 
that children and adolescents need 
comprehensive assessment in order not 
only to make the principal diagnosis 
but also to determine other comorbid 
psychiatric and physical disorders and 
their possible underlying causative fac-
tors. Treatment plans should address all 
recognized risk factors and disorders at 
their earliest stages in order to improve 
the overall outcome of patients.

The prescribing pattern of medica-
tions and non-drug interventions and 
utilization of other services is consistent 
with the relevant literature [17,21]. In 
studies of adults attending psychiat-
ric treatment services in Saudi Arabia 
similar patterns of prescribing, which 
corresponded with the diagnostic 
categories, were reported [22,23]. The 
rate of polypharmacy, however, was 
higher in adult patients with mental 
disorders (85%) in another study [23] 
compared with that for children and 
adolescents in the present study (21.4% 
at the index evaluation). Prescribing of 
psychotherapy (alone or in combina-
tion with drug treatment), especially 
counselling, supportive therapy, fam-
ily therapy, play therapy behavioural 
modification and psychoeducation, to 
children and adolescents with mental 
health problems is standard practice 
[24]. From our research it was difficult 
to comment on whether the prescribing 
of psychotropic drugs and psychothera-
pies was rational and unassociated with 
adverse effects. However, the finding 
that a stable outcome was recorded for 
more than 80% of studied patients is a 
reflection of the likelihood that the drug 
and non-drug interventions prescribed 
were appropriate.

There is considerable evidence 
about biological and psychosocial risk 
factors that may have an etiological role 
in mental disorders not only in children 

Table 4 Prescription of psychotropic drugs and psychotherapy for children and 
adolescents attending child psychiatric clinics (n = 899) 

Treatment prescribed No. %

Psychotropic drugsa (at index evaluation)

 1 drug 583 64.9

 2 drugs 158 17.6

 3 drugs 34 3.8

Psychotropic drugsa (at current/last evaluation)

 1 drugb 584 65.0

 2 drugsc 272 30.3

 3 drugsd 112 12.5

 4 drugse 23 2.6

Psychotherapyf (at index evaluation)

 Yes 496 55.2

Psychotherapyf (at current/last evaluation)

 Yes 492 54.7
aIncluding antipsychotic, anticholinergic, antidepressant plus selective serotonin reuptake inhibitor, 
psychostimulant derivative, mood stabilizer, antiepileptic, benzodiazepine or hypnotic types. 
bAs above. 
cIncluding carbamazepine, valproic acid, risperidone, imipramine or anticholinergic type. 
dIncluding benzodiazepine, valproic acid or anticholinergic type. 
eIncluding anticholinergic type. 
fIncluding counselling, reassurance, behaviour therapy, family therapy, psychoeducation, social support, 
speech therapy, play therapy, rehabilitation programme, and cognitive–behaviour therapy.
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but also in adults. These include parental 
consanguinity, family history of mental 
disorders, large number of siblings, or-
der of the child among siblings, parental 
marital problems, maternal multiparity, 
maternal perinatal problems, dysfunc-
tional families, multiple marriages and 
parental relationship problems, finan-
cial difficulties, domestic violence and 
child abuse [14,25–28]. Although in the 
current study psychiatric and physical 
comorbidities were noted in a high pro-
portion of cases (as mentioned above) 
and a family history of similar or dissimi-
lar psychiatric disorder was reported 
in nearly one-third of children, among 
the factors studied only perinatal com-
plications and number of symptoms 
were significantly associated with un-
stable outcome. It is recommended that 
perinatal services need to be improved 
further to reduce future complications 
including development of comorbid 
conditions

There were some limitations of the 
current study including the retrospective 
study design. However, it should be not-
ed that there was no selection bias as all 
files recorded in the computer list were 
audited. Other strengths of the study in-
cluded the selection of child psychiatric 
clinics with good data documentation 
by psychiatrists, multiple sources of re-
corded data and recent data notation. 
Nevertheless we suggest that the find-
ings should be interpreted cautiously 
and it should be noted that data from a 
hospital-based study are not generaliz-
able to the general child and adolescent 
population. Therefore a cross-sectional 
study using structured diagnostic sched-
ule should be conducted to assess the 
child and adolescent mental health ser-
vices in Saudi Arabia more comprehen-
sively. Future research should also focus 
on the prevalence of specific childhood 
and adolescent mental disorders in the 
community nationwide.

In summary, this retrospective 
study provided a broad idea of pattern 
of sociodemographic profile, risk fac-
tors (especially perinatal complications 
and multiple symptoms), psychopath-
ological symptoms and diagnoses, co-
morbid conditions, drug and non-drug 
prescribing and service utilization by 
child and adolescent patients consult-
ing child psychiatric clinics in Saudi 
Arabia.
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Maternal, child and adolescent mental health: challenges and strategic directions for the Eastern 
Mediterranean Region

Maternal, child and adolescent mental disorders constitute a public health problem. The estimated prevalence of 
15%-36% for maternal mental disorders and 10%-36% for child and adolescent mental disorders in the WHO Eastern 
Mediterranean Region is significantly higher than the estimates for developed countries. Mental disorders among 
mothers, children and adolescents are inextricably linked, at the causal as well as at the intervention level, making it 
imperative to address the issue in an integrated manner. Maternal, child and adolescent mental health: challenges and strategic 
directions for the Eastern Mediterranean Region provides an overview of the situation globally and regionally, identifies 
the major challenges and suggests strategic directions and actions to promote maternal, child and adolescent mental 
health in the Region. The strategic directions outlined were endorsed by the WHO Regional Committee for the Eastern 
Mediterranean in 2010. The publication is aimed at policy-makers, health system managers, mental health professionals 
and others interested in mental health in general, and maternal, child and adolescent mental health issues in particular. 
It will help countries in developing national strategies and action plans based on evidence and in charting progress in 
provision of integrated mental health services for maternal, child and adolescents. In turn, this will help in achievement 
of the Millennium Development Goals.

This full text of this publication can be accessed online at: http://www.emro.who.int/dsaf/dsa1214.pdf
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Impact of a pulmonary rehabilitation programme on 
respiratory parameters and health care utilization in 
patients with chronic lung diseases other than COPD
M.S. Al Moamary 1

ABSTRACT Pulmonary rehabilitation is a tool that is receiving more acceptance in chronic lung diseases. A 
retrospective study was made in Riyadh, Saudi Arabia, on the impact of pulmonary rehabilitation on respiratory 
parameters and health care utilization in a group of outpatients with chronic lung diseases other than chronic 
obstructive pulmonary disease. A group of 51 patients diagnosed with interstitial lung diseases, bronchiectasis, 
asthma and scoliosis were studied. Initial number of emergency department visits and hospital admissions and 
use of prednisone and antibiotics were significantly associated with adherence to the pulmonary rehabilitation 
programme. There was a significant improvement in functional exercise capacity as manifested on the 6-minute 
walking distance and distance on treadmill, bicycle and arm ergometer and significantly better utilization of 
health care resources (fewer emergency department and outpatient department visits) over the 12 months after 
completion of the programme.
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سية وعىل استفادة املصابني باألمراض الرئوية املزمنة عدا املرض الرئوي املزمن الساد من الرعاية الصحية أثر برنامج التأهيل الرئوي عىل الـُمَتَثابتات التنفُّ
حممد بن سعد املعمري

ة يف الرياض باململكة  اخلالصة: ُيَعدُّ التأهيل الرئوي وسيلة حتظى بمزيد من القبول يف األمراض الرئوية املزمنة، وقد أجَرى الباحث دراسة استِعاِديَّ
العربية السعودية، حول أثر التأهيل الرئوي عىل املتثابتات التنفسية، وعىل استفادة جمموعة من املرىض اخلارجيني املصابني باألمراض الرئوية املزمنة َعَدا 
املرض الرئوي املزمن الساد. شملت الدراسة 51 مريضًا شخصت إصابتهم بأمراض رئوية خاللية، أو توسع القصبات، أو الربو، أو اجلَنَف. واتضح 
وجود َتَراُبط ُيعتدُّ به إحصائيًا بني العدد البدئي لزيارات قسم الطوارئ واإلدخاالت يف املستشفيات واستخدام الربيدنيزون واملضادات احليوية، وبني 
ن ُيعتدُّ به إحصائيًا يف القدرة عىل أداء التامرين الوظيفية، جتىلَّ باملسافة التي يمشيها املريض يف مدة ست  االمتثال بربنامج التأهيل الرئوي. ولوحظ حتسُّ
دقائق، واملسافة التي يمشيها عىل بساط اجلهد أو الدراجة، وقياس العمل العضدي، ويف االستفادة استفادًة أفضل، وبدرجة ُيعتدُّ هبا إحصائيًا، من 

موارد الرعاية الصحية )عدد أقل من مراجعات قسم الطوارئ والعيادات اخلارجية(، عىل مدى االثنَْي عرَش شهرًا التي تلت استكامل الربنامج.

Impact d’un programme de rééducation pulmonaire sur les paramètres respiratoires des patients atteints 
d’affections pulmonaires chroniques autres que la BPCO et sur leur utilisation des soins de santé

RÉSUMÉ La rééducation pulmonaire est un outil qui est de plus en plus accepté pour les affections pulmonaires 
chroniques. Une étude rétrospective a été menée à Riyad (Arabie saoudite) pour connaître l’impact de la rééducation 
pulmonaire d’une part sur les paramètres respiratoires d’un groupe de patients en consultation externe pour des 
affections pulmonaires chroniques autres que la bronchopneumopathie chronique obstructive (BPCO) et d’autre 
part sur leur utilisation des soins de santé. Un groupe de 51 patients ayant reçu le diagnostic de maladie pulmonaire 
interstitielle, bronchectasie, asthme et scoliose a été étudié. Le nombre initial de visites au service des urgences et 
d’hospitalisations, et l’utilisation de prédnisone et d’antibiotiques étaient nettement associés à l’observance d’un 
programme de rééducation pulmonaire. Conformément aux résultats au test de marche de six minutes, aux tests 
de distance sur tapis roulant, sur bicyclette et sur ergomètre à bras, la capacité fonctionnelle à l’effort des patients 
s’est beaucoup améliorée et leur recours aux ressources de soins de santé a aussi été optimisée (baisse du nombre 
de visites au service des urgences et en consultations externes) sur une période de 12 mois, après l’achèvement du 
programme.
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Introduction

Pulmonary rehabilitation aims to 
optimize the quality of life of patients 
with chronic lung diseases (CLD), 
typically those with chronic obstructive 
pulmonary disease (COPD), through 
an individually tailored programme of 
education, exercise and psychosocial 
support [1]. Furthermore, the avail-
able evidence supports the utilization 
of pulmonary rehabilitation in to the 
management of patients with CLD 
other than COPD as well [2–4]. This 
is based on reports demonstrating in-
creased functional exercise capacity and 
improved quality of life after pulmonary 
rehabilitation in these patients [5–8].

While data are available about the 
benefits of pulmonary rehabilitation in 
COPD in terms of reducing health care 
utilization [9,10], Sullivan et al. indicat-
ed that there is less evidence concerning 
the economic consequences of prema-
ture mortality and disability associated 
with cases of CLD other than COPD 
[11]. Moreover, data on the benefits 
of pulmonary rehabilitation and the 
burden of CLD are especially scant in 
developing countries. A report from 
a university hospital in Saudi Arabia 
showed that one-quarter of admissions 
of patients with respiratory diseases were 
due to CLD. In this category 20%–30% 
of patients would stay in the hospital 
for more than 2 weeks [12]. Therefore, 
the objectives of the present study in 
Riyadh were to investigate the impact of 
pulmonary rehabilitation on health care 
utilization in a group of patients with 
CLD other than COPD and to identify 
factors that may predict adherence to 
the rehabilitation programme.

Methods

Subjects and setting
This retrospective study was conducted 
at the pulmonary rehabilitation centre 
at King Abdulaziz Medical City, Riyadh, 
Saudi Arabia. The medical records of 

patients referred for pulmonary reha-
bilitation between 1 July 2004 and 15 
January 2008 were reviewed. Institu-
tional approval for conducting the study 
was obtained from the institutional 
review board. Patient data were coded 
at inclusion in the database to preserve 
confidentiality.

This study included adult patients, 
aged more than 18 years, with diagnoses 
of bronchiectasis, severe uncontrolled 
asthma, interstitial lung diseases (ILD) 
or scoliosis. The diagnosis of ILD or 
bronchiectasis was confirmed by com-
puted tomography of the chest, while 
spirometery and chest radiographs 
were used to confirm the diagnoses 
of asthma and scoliosis respectively. 
Asthma patients who had frequent visits 
to either the emergency department or 
hospital were included after a compre-
hensive management plan had been 
drawn up. Patient records were available 
for 12 months before the start of pul-
monary rehabilitation and 12 months 
after the completion of pulmonary 
rehabilitation or the last visit (for non-
adherent patients). Exclusion criteria 
included incomplete medical records, non- 
adherence to the pulmonary rehabili-
tation programme and lack of initial 
evaluation by the pulmonary rehabilita-
tion therapist.

Patients were initially interviewed 
by a pulmonary rehabilitation physi-
otherapist as part of the initial assess-
ment on entry in the programme. No 
quality of life measures were assessed as 
such instruments were not available in 
Arabic language until late 2006.

Pulmonary rehabilitation
Adherence to the pulmonary rehabilita-
tion programme required the patient to 
complete the pulmonary rehabilitation 
protocol in the outpatient department 
by attending a 1-hour session, 2–3 times 
per week, throughout a period of 8–12 
weeks for a total of 18–24 sessions. 
Patients were discharged from the pul-
monary rehabilitation programme at 8 
weeks provided that they had attended 

18 sessions or until they completed 18 
sessions within 8–12 weeks.

The pulmonary rehabilitation pro-
gramme comprised education, exercise 
and psychosocial support. The exercise 
programme included a combination of 
a stationary cycle, treadmill, arm ergom-
eter and stair stepping. The exercise pro-
gramme was tailored for each patient 
based on their physiological parameters 
and the physiotherapist’s judgement. 
Specific exercises for the upper and 
lower extremities were included, as 
well as strength and flexibility exercises. 
Small group education sessions were 
conducted by the appropriate specialist.

Data collection
Demographic data and basic physio-
logical parameters were collected at the 
initial visit. This included 6-minute walk-
ing distance (6MWD) and distances 
logged on the treadmill, arm ergometer 
and bicycle. The following endpoints 
were recorded: number of visits to the 
emergency department, admissions to 
the hospital and number of visits to the 
pulmonary outpatient department. The 
forced expiratory volume in 1 second 
(FEV1) and other spirometric values 
were was determined using a pulmo-
nary function machine (Jaeger Master 
Lab). It was calculated from the best of 
at least 3 trials of FEV1 measurements 
after bronchodilator inhalation as per 
the standards of the American Thoracic 
Society [13]. The 6-min. walking dis-
tance followed guidelines for obtaining 
the best of 2 tests [14]. PaO2 and PaCO2 
were measured in the laboratory using 
standard methods.

Statistical analysis
Continuous variables were summarized 
by calculating the mean and standard 
deviation (SD), whereas categorical 
variables were summarized by calculat-
ing the number and percentage. The 
association between different cat-
egorical variables was assessed using 
the chi-squared test, whereas the paired 
and unpaired t-test was used to test 
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differences between continuous vari-
ables. A P-value of < 0.05 was regarded 
as statistically significant. SPSS, version 
17.0, was used for data management 
and analysis.

Results

A total of 51 patients with CLD other 
than COPD were included in this 
study: 21 patients (41.2%) diagnosed 
with ILD, 18 (32.3%) with bronchiec-
tasis, 7 (13.7%) with a history of severe 
uncontrolled asthma and 5 (9.8%) with 
scoliosis.

Tables 1 and 2 show the demo-
graphic and initial physiological pa-
rameters of the study population. They 
comprised 15 males (29.4%) and 36 
females (70.6%) with a male female ra-
tio of 2.4:1 and with a mean age of 57.2 
(SD 13.2) years. Of the study group, 32 
patients (62.7%) were adherent to the 
rehabilitation programme (Table 1).

Table 2 shows the patients’ pattern 
of health care utilization 12 months 
prior to the pulmonary rehabilitation 
programme. Each patient required 
on average 2.0 (SD 2.4) visits to the 
emergency department, 1.5 (SD 4.6) 

admissions to the hospital and 4.3 (SD 
2.3) visits to the pulmonary outpatient 
clinic. They also used an average of 
7.1 (SD 4.5) canisters of short-acting 
broncho dilators, 201 (SD 287) mg cu-
mulative doses of prednisone and 2.7 
(SD 2.8) courses of antibiotics.

There was no significant difference 
between adherent and non-adherent 
patients in terms of initial physiologi-
cal parameters (Table 3). However, 
adherent patients made a significantly 
higher mean number of emergency de-
partment visits [2.5 (SD 2.9) versus 1.6 
(SD 1.1)] (P = 0.049), had significantly 
fewer hospital admissions [0.1 (SD 0.4) 
versus 0.4 (SD 0.7)] (P = 0.034), used 
a significantly lower cumulative dose of 
prednisone [117 (SD 162) mg versus 
346 (SD 386) mg] (P < 0.004) and had 
significantly fewer courses of antibiotics 
[2.0 (SD 2.2) versus 3.7 (SD 4.8)] (P 
< 0.029). In contrast, adherent patients 
made significantly more visits to the 
pulmonary clinic than non-adherent 
patients [5.3 (SD 2.1) versus 2.6 (SD 
1.4)] (P < 0.001).

Twelve months after completing the 
pulmonary rehabilitation programme, 
there were significant improvements in 

Table 1 Demographic and programme data of 51 patients with chronic lung diseases 

Variable All patients
(n = 51)

Interstitial lung 
diseases
(n = 21)

Bronchiectasis
(n = 18)

Asthma
(n = 7)

Scoliosis
(n = 5)

P-value

Mean (SD) age (years) 57.2 (13.2) 61.0 (9.4) 56.0 (16.6) 56.6 (13.3) 46.2 (7.9) 0.148

Sex No. % No. % No. % No. % No. % 0.038

Men 15 29.4 6 28.6 5 27.8 1 14.3 3 60.0

Women 36 70.6 15 71.4 13 72.2 6 85.7 2 40.0

Right ventricle abnormality 0.444

Absent 45 88.2 17 81.0 16 88.9 7 100.0 5 100.0

Present 6 11.8 4 19.0 2 11.1 0 0.0 0 0.0

Adherence to rehabilitation programme 0.496

Adherent 32 62.7 11 52.4 13 72.2 4 57.1 4 80.0

Non-adherent 19 37.3 10 47.6 5 27.8 3 42.9 1 20.0

Mean (SD) duration of programme for 
adherent patients) (days) 66.0 (17.4) 65.6 (12.2) 60.9 (21.8) 72.8 (16.8) 77.0 (10.9) 0.355

Mean (SD) no. of sessions for adherent 
patients 13.3 (6.3) 12.3 (6.0) 14.3 (6.3) 12.1 (7.7) 15.0 (6.7) 0.699

SD = standard deviation.

6MWD (average increase 113 m) and 
distance achieved on the treadmill (268 
m increase), bicycle (1824 m increase) 
and arm ergometer (867 m increase) 
for the whole group of 32 adherent pa-
tients (Table 4). The differences were 
significant for the subgroups with ILD 
and bronchiectasis, although they did 
not reach statistical significance in pa-
tients with asthma and scoliosis. Fewer 
emergency department and outpatient 
visits as well as fewer prescriptions for 
short-acting bronchodilators and pred-
nisone were also recorded 12 months 
after completion of pulmonary rehabili-
tation in the adherent group.

Discussion

In the present study we show that 
there was a significant improvement in 
functional exercise capacity 12 months 
after the completion of the pulmonary 
rehabilitation programme in a group of 
patients with CLD other than COPD. 
The improvement in functional exercise 
capacity was reflected by the patient’s 
ability to walk 113 m longer over 6 min-
utes. This report also showed a positive 
impact on the burden of these diseases 
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as manifested by reduced lengths of hos-
pital stay, fewer emergency department 
and outpatient visits and fewer prescrip-
tions for short-acting bronchodilator 
inhalers, antibiotics and prednisone. 
Additionally, the health care utilization 
pattern of patients prior to pulmonary 
rehabilitation may predict their adher-
ence to the programme.

Because there is no standardized 
rehabilitation protocol for non-COPD 
diseases, the patients in this study were 
offered the same exercise training 
programme recommended to COPD 
patients. The other components of 
education and psychosocial support 
were customized to offer knowledge 
related to each disease category. Almost 
two-thirds of the study group (62.7%) 
was adherent to the rehabilitation 
programme. When compared with 
adherent patients, patients in the non-
adherent group tended to have more 

emergency department visits, admis-
sions to the hospital and prescriptions 
for prednisone and antibiotics. There-
fore, our findings suggest that patients’ 
behaviour may predict adherence. 
Although patients with ILD had lower 
adherence, those who completed the 
pulmonary rehabilitation programme 
clearly benefited. This was in contrast 
of a randomized controlled study con-
ducted by Holland et al. which reported 
adherence of more than 80% in a group 
of ILD patients [15].

Nishiyama et al. showed a significant 
improvement by 46.3 m in the 6MWD 
in a group of patients with idiopathic 
pulmonary fibrosis with FVC of 68% 
and baseline 6MWD of 476 m [6]. An-
other study found an improvement of 
65 m in the 6MWD in a group of 99 
patients with FVC of 62% and baseline 
6MWD of 335 m [16]. In the current 
study, the mean of the improvement in 

6MWD was 113 meters, while the base-
line FVC was 64% and initial 6MWD 
was 179 m. There were also significant 
improvements in the distance achieved 
on the treadmill, arm ergometer and 
bicycle. In patients with ILD, exercise 
limitations can be due to a number of 
different mechanisms: limited ventila-
tion, gas exchange, diffusion and circula-
tion [17]. Although there was greater 
improvement in 6MWD, patients with 
ILD in this study had lower baseline 
values compared with previous studies, 
despite comparable FVC. This can be 
explained by the dependence of the lo-
cal community on using cars for most of 
their activities of daily living, leading to 
low training intensity with consequent 
deconditioning of the muscles of am-
bulation, a finding that was observed in 
patients with COPD from Saudi Arabia 
[18,19]. Moreover, patients with lower 
FEC values may have more room for 

Table 2 Initial clinical and laboratory data of 51 patients with chronic lung diseases 

Variable All patients
(n = 51)

Interstitial lung 
diseases
(n = 21)

Bronchiectasis
(n = 18)

Asthma
(n = 7)

Scoliosis
(n = 5)

P-value

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

BMI (kg/m2) 30.0 (8.7) 28.9 (8.4) 29.7 (7.6) 37.8 (10.4) 24.9 (5.8) 0.046

Respiratory/exercise parameters

FEV1 (% of predicted) 63.4 (20.4) 60.3 (16.9) 64.3 (21.7) 79.4 (15.8) 51.2 (20.4) 0.081

FVC (% of predicted) 69.6 (19.1) 64.4 (15.5) 64.3 (17.0) 79.3 (20.4) 49.9 (21.6) 0.006

FEV1/FVC 73.0 (12.9) 77.7 (14.7) 67.9 (11.7) 74.5 (4.2) 79.6 (11.7) 0.081

PaO2 (mm Hg) 65.3 (16.6) 64.8 (10.7) 61.2 (23.4) 74.3 (7.7) 70.0 (14.1) 0.311

PaCO2 (mm Hg) 46.7 (12.9) 44.5 (8.2) 51.4 (18.2) 40.4 (7.4) 47.4 (8.4) 0.203

6-minute walking distance (m) 208 (112) 189 (95) 167 (118) 203 (129) 227 (96) 0.586

Health care utilization

Emergency department visits 
(No.) 2.0 (2.4) 1.3 (1.6) 2.6 (2.3) 3.0 (4.5) 1.4 (1.7) 0.239

Admissions to the hospital 
(No.) 1.5 (4.6) 1.1 (3.4) 2.4 (6.7) 1.0 (2.6) 0.0 (0.0) 0.800

Outpatient department visits 
(No.) 4.3 (2.3) 3.5 (2.4) 4.6 (2.1) 5.6 (1.8) 5.0 (2.6) 0.142

Short-acting bronchodilator 
inhalers (No.) 7.1 (4.5) 7.3 (4.0) 8.6 (5.4) 9.3 (2.3) 5.4 (3.3) 0.065

Cumulative prednisone dose 
(mg) 201 (287) 163 (246) 249 (342) 213 (322) 170 (232) 0.824

Antibiotic courses (No.) 2.7 (2.8) 3.0 (3.3) 3.2 (2.8) 1.3 (1.8) 1.4 (1.3) 0.332

SD = standard deviation. 
BMI = body mass index; FEV1 = forced expiratory volume in 1 sec; FVC = forced vital capacity; 
PaO2 = partial pressure of oxygen in the arterial blood; PaCO2 = partial pressure of carbon dioxide in the blood.



EMHJ  •  Vol. 18  No. 2  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

124

Table 3 Factors affecting adherence to the pulmonary rehabilitation programme of 51 patients with chronic lung diseases 

Variable Adherent
(n = 32)

Non-adherent
(n = 19)

P-value

Mean (SD) age (years) 55.9 (14.1) 59.2 (11.6) 0.40

Sex [no. (%) of patients]

Men 9 (28.1) 6 (31.6)

Women 23 (71.9) 13 (68.4) 0.791

Right ventricle abnormality [no. (%) of patients]

Absent 29 (90.6) 16 (84.2)

Present 3 (9.4) 3 (15.8) 0.489

Respiratory/exercise parameters [mean (SD) values]

BMI (kg/m2) 29.5 (8.2) 30.9 (9.7) 0.587

FEV1 (% of predicted) 62.3 (21.3) 63.1 (19.0) 0.892

FVC (% of predicted) 67.4 (19.2) 73.2 (19.0) 0.301

PaO2 (mm Hg) 47.5 (15.2) 45.3 (8.0) 0.563

PaCO2 (mm Hg) 65.4 (19.5) 65.0 (11.0) 0.987

6-min. walking distance (m) 226 (111) 174 (112) 0.108

Distance on treadmill (m) 120 (80) 124 (80) 0.849

Distance on bicycle (m) 1041 (440) 1011 (498) 0.823

Distance on ergometer (m) 525 (154) 573 (255) 0.410

Health care utilization [mean (SD) values]

Emergency department visits (no.) 2.5 (2.9) 1.6 (1.1) 0.049

Admissions to the hospital (no.) 0.1 (0.4) 0.4 (0.7) 0.034

Outpatient department visits (no.) 5.3 (2.1) 2.6 (1.4) < 0.001

Short-acting bronchodilator inhalers (no.) 7.3 (5.0) 6.6 (3.7) 0.619

Cumulative prednisone dose (mg) 117 (162) 346 (386) 0.004

Antibiotics courses (no.) 2.0 (2.2) 3.7 (4.8) 0.029

BMI = body mass index; FEV1 = forced expiratory volume in 1 sec; FVC = forced vital capacity; PaO2 = partial pressure of oxygen in the arterial blood; PaCO2 = partial 
pressure of carbon dioxide in the blood.

improvement. This is supported by the 
finding that muscle strength is consid-
ered a good predictor of exercise toler-
ance [18].

Similar benefits were observed in 
patients with bronchiectasis as for those 
with ILD, with an average improvement 
in 6-min. walking distance of 115.7 m. 
Though bronchiectasis patients had 
comparable FEV1 and FVC to patients 
with ILD, patients with bronchiectasis 
had better initial baseline values for the 
6MWD. Newall et al. showed in a ran-
domized controlled study that patients 
with bronchiectasis had a significant 
improvement of 97 m in the shuttle 
walking test after a standard pulmonary 
rehabilitation programme [7]. Patients 
with bronchiectasis share many of the 
characteristics of those with COPD, 

such as impairments of pulmonary and 
peripheral muscles function, as well as 
nutritional and psychological deficits 
[8,18].

Patients with scoliosis and asthma 
had higher baseline levels and greater 
improvements in 6MWD as compared 
with patients with ILD and bronchiec-
tasis. These changes did not reach sta-
tistical significance, probably due to the 
small sample size. However, there were 
significant improvements observed in 
the distance achieved on the treadmill, 
arm ergometer and bicycle. Patients 
with asthma showed an improvement 
of 117 m on the 6MWD; while patients 
with scoliosis improved by 100 m. Alves 
et al. described an improvement of 126 
m in a group of patients with scoliosis 
[20]. Exercise limitations in patients 

with scoliosis are mainly attributed to 
restriction of lung volume due to spinal 
deformities.

In this study, clear benefits for pa-
tient with CLD were observed after 
completion of the pulmonary rehabilita-
tion programme, which was reflected in 
subsequent health care utilization. Both 
emergency department and outpatient 
visits were significantly decreased 
over the 12 months following the pro-
gramme compared with the period 
prior to the programme. Differences in 
the number of emergency department 
visits did not reach statistical signifi-
cance when stratified based on disease, a 
finding that indicates the need for larger 
studies to confirm these results. On the 
other hand, the prescription pattern 
improved, based on the consumption 
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Table 4 Impact of pulmonary rehabilitation on selected physiological and outcome parameters pre- and post-rehabilitation 
for 32 patients with chronic lung diseases

Variable All patients
(n = 32)

Interstitial lung 
diseases 

(n = 11)

Bronchiectasis
(n = 13)

Asthma
(n = 4)

Scoliosis
(n = 4)

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

6-min. walking distance (m)

Pre-rehab. 226 (113) 179 (74) 235 (137) 295 (82) 258 (109)

Post-rehab. 339 (134) 293 (97) 350 (160) 413 (120) 358 (139)

Difference 113 (40) 114 (58) 116 (65) 118 (43) 100 (35)

P-value < 0.001 0.006 0.061 0.157 0.301

Distance on treadmill (m)

Pre-rehab. 120 (80) 114 (66) 135 (106) 105 (51) 99 (32)

Post-rehab. 387 (205) 371 (199) 386 (264) 358 (100) 470 (43)

Difference 268 (163) 257 (163) 251 (170) 253 (87) 370 (126)

P-value < 0.001 0.001 0.004 0.004 < 0.001

Distance on bicycle (m)

Pre-rehab. 1041 (440) 1031 (358) 1054 (508) 1223 (630) 845 (216)

Post-rehab. 2865 (1404) 2532 (1120) 3035 (1756) 3195 (1011) 2898 (1475)

Difference 1824 (1156) 1503 (962) 1981 (1294) 1973 (678) 2052 (799)

P-value < 0.001 0.004 < 0.001 0.016 0.331

Distance on ergometer (m)

Pre-rehab. 526 (154) 555 (136) 560 (179) 430 (111) 425 (100)

Post-rehab. 1392 (665) 1238 (522) 1400 (829) 1643 (528) 1540 (663)

Difference 867 (602) 683 (438) 840 (602) 1213 (438) 1115 (415)

P-value < 0.001 < 0.001 0.002 0.004 0.016

Emergency department visits (no.)

Pre-rehab. 2.5 (2.9) 1.3 (1.9) 3.1 (2.3) 4.5 (5.8) 1.8 (1.7)

Post-rehab. 0.9 (1.2) 0.6 (0.9) 1.2 (1.1) 1.3 (1.9) 0.8 (0.9)

Difference –1.1 (1.7) –0.7 (0.8) –1.9 (1.4) –3.3 (1.6) –1.0 (0.4)

P-value 0.005 0.280 0.012 0.327 0.343

Outpatient department visits (days)

Pre-rehab. 5.3 (2.1) 4.7 (2.7) 5.3 (1.8) 6.8 (1.5) 6.0 (1.4)

Post-rehab. 2.8 (0.9) 2.7 (0.6) 2.5 (0.9) 3.3 (0.9) 3.5 (1.0)

Difference –2.6 (1.8) –1.9 (1.6) –2.8 (1.7) 3.5 (1.2) –2.5 (0.9)

P-value < 0.001 0.033 < 0.001 0.007 0.028

Short-acting bronchodilator inhalers (no.)

Pre-rehab. 7.3 (5.1) 4.2 (3.5) 10.0 (5.8) 8.0 (1.8) 6.3 (3.1)

Post-rehab. 3.2 (2.4) 1.7 (2.0) 4.7 (2.2) 3.0 (1.4) 2.5 (1.7)

Difference – 4.1 (2.4 –2.5 (1.8) –5.3 (4.0) –5.0 (1.7) –3.6 (1.3)

P-value < 0.001 0.492 0.005 0.005 0.078

Cumulative prednisone dose (mg)

Pre-rehab. 117 (162) 41 (92) 143 (160) 160 (194) 179 (260)

Post-rehab. 33 (76) 21 (46) 56 (106) 25 (50) 0 (0)

Difference –84 (126) –25 (25) –87 (78) –135 (59) –194 (92)

P-value 0.011 0.516 0.115 0.225 0.187

Antibiotic courses (no.)

Pre-rehab. 2.0 (2.2) 2.1 (2.8) 2.2 (1.9) 2.0 (2.2) 1.3 (1.5)

Post-rehab. 0.9 (1.1) 0.8 (1.2) 1.2 (1.2) 1.0 (1.4) 0.5 (0.6)

Difference –1.1 (1.2) –1.3 (1.1) –1.0 (1.4) –1.1 (1.6) –0.8 (0.4)
P-value 0.016 0.181 0.112 0.468 0.387

SD = standard deviation.
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of short-acting bronchodilator inhalers, 
prednisone and antibiotics.

Although the current study showed 
measurable benefits in a group of pa-
tients with CLD other than COPD, a 
few limitations need to be considered. 
This was a single-centre study, as our 
pulmonary rehabilitation centre is the 
first and only place in the country that 
provides this service [21]. There were 
a small numbers of patients in each cat-
egory, especially scoliosis and asthma, 
and a larger study is needed to confirm 
the results. Additionally, the patients 
included had different diseases, which 

limit the use of additional outcomes. 
Finally, quality of life measures were 
not included because a validated instru-
ment was not available in Arabic until 
late 2006.

In conclusion, there were improve-
ments in functional exercise capacity 
after the completion of a pulmonary 
rehabilitation programme in patients 
with CLD other than COPD, accom-
panied by lower rates of utilization 
of health care resources. Health care 
utilization patterns and medication 
use of patients prior to pulmonary re-
habilitation may help to predict their 
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Assessment of the 10-year risk of coronary heart 
disease events for Qatar Petroleum’s firefighters and 
non-firefighter staff in Qatar
I. Mochtar 1 and R.W. Hooper 2

ABSTRACT Coronary heart disease is a major public health problem worldwide and firefighters may be at 
particular occupational risk. In a cross-sectional study in Ras Laffan Industrial City, Qatar, we assessed the 10-
year risk of coronary heart disease events for 369 Qatar Petroleum staff at their periodic medical examination. 
The subjects of the study (all males) were divided into firefighters and non-firefighters groups. Based on the 
Framingham risk score calculations, 69.9% of the subjects were categorized as low risk, 27.1% as intermediate 
risk and 2.9% as high risk. None of the firefighters was categorized as high risk, 15.5% were intermediate and the 
rest were low risk. In the whole group, low high-density lipoprotein cholesterol was the most prevalent risk factor 
(68.8%), followed by hypertension (32.0%) and smoking (15.4%). The mean risk of developing coronary heart 
disease in firefighters [6.5% (SD 3.7%)] was significantly lower than in non-firefighters [9.5% (SD 6.5%)].
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التاجية عىل مدى عرش سنوات لدى رجال اإلطفاء يف رشكة قطر للبرتول ولدى غريهم من  القلبية  تقييم اختطار األْحداث 
العاملني فيها

إقبال خمتار، ريتشارد وليم هوبر

اخلالصة: ُيَعدُّ مرض القلب التاجي من مشكالت الصحة العمومية الكربى يف مجيع أرجاء العامل، وقد يكون رجال اإلطفاء بحكم مهنتهم ُعرضًة الختطار 
إضايف. وقد أجرى الباحثان دراسة مستعرضة يف املدينة الصناعية يف راس الفان، يف قطر، لتقييم اختطار األَْحداث القلبية التاجية عىل مدى عرش سنوات 
م املشاركون يف الدراسة )ومجيعهم من الرجال( إىل  لدى 369 من العاملني يف رشكة َقَطر للبرتول وذلك خالل إجرائهم للفحوص الطبية الدورية. وقد ُقسِّ
قسمني: رجال اإلطفاء وغري رجال اإلطفاء. ووجد الباحثان بعد إجراء احلسابات بناًء عىل َحَرز االختطار فرامنغهام أن 69.9% من املشاركني يف الدراسة 
َيَقُعون يف صنف املنخفيض االختطار، وأن 27.1% منهم َيَقُعون يف صنف متوسطي االختطار، وأن 2.9% منهم َيَقُعون يف صنف مرتفعي االختطار. ومل يكن أيٌّ 
من رجال اإلطفاء يف صنف مرتفعي االختطار، بل كان 15.5% منهم يف صنف ذوي االختطار املتوسط، والباقي يف صنف ذوي االختطار املنخفض. وقد كان 
عامل االختطار األكثرشيوعًا يف جممل املجموعة، هو انخفاض مستوى الكولسرتول املرتفع الكثافة )68.8%(، يليه ارتفاع ضغط الدم )32.0%(، والتدخني 
)15.4%(. وكان وسطي اختطار إصابة بمرض قلبي تاجي لدى رجال اإلطفاء )3.7±6.5%( وهو أقلُّ بقليل مما هو عليه لدى غري رجال اإلطفاء )%9.5±6.5(.

Évaluation du risque d’événements cardiopathiques coronariens à 10 ans chez les pompiers et autres 
personnels de Qatar Petroleum au Qatar

RÉSUMÉ Les cardiopathies coronariennes représentent un problème de santé publique mondial et les pompiers, 
en raison de leur métier, pourraient être davantage exposés au risque. Lors d’une étude transversale menée dans 
la ville industrielle de Ras Laffan (Qatar), nous avons évalué le risque d’événements cardiopathiques coronariens  
à 10 ans chez 369 membres du personnel de Qatar Petroleum à l’occasion de leur visite médicale de routine. 
Les sujets de l’étude (tous de sexe masculin) ont été répartis soit dans un groupe composé de pompiers, soit 
dans un groupe d’autres professions. D’après les calculs basés sur le score de risque de Framingham, 69,9 % 
des sujets présentaient un risque faible, 27,1 % un risque intermédiaire et 2,9 % un risque élevé. Aucun pompier 
n’a été classé dans la catégorie à haut risque, 15,5 % ont été classés dans la catégorie à risque intermédiaire et 
le pourcentage restant appartenait à la catégorie à faible risque. Sur l’ensemble du groupe, le faible taux de 
cholestérol des lipoprotéines de haute densité était le facteur de risque le plus fréquent (68,8 %), suivi par 
l’hypertension (32,0 %) et le tabagisme (15,4 %). Le risque moyen de survenue d’une cardiopathie coronarienne 
chez les pompiers [6,5 % (E.T. 3,7 %)] était nettement inférieur à celui des autres professions [9,5 % (E.T. 6,5 %)].



EMHJ  •  Vol. 18  No. 2  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

128

Introduction

Coronary heart disease (CHD) is a 
major public health problem world-
wide, including in Gulf countries such as 
Qatar. It has become the most frequent 
cause of death in both developed and 
developing countries and has been 
linked with significant social and eco-
nomic burden. The lifetime risk of con-
tracting CHD is considerable and the 
disease is frequently silent, emphasizing 
the importance of prevention. In Qatar, 
approximately 35% of overall deaths 
were attributable to cardiovascular dis-
ease, mostly due to CHD [1].

Assessing the risk of developing 
CHD plays a pivotal role in the preven-
tion and management of the disease. 
Risk assessment can identify people at 
high risk of developing CHD events 
for whom earlier and intensive manage-
ment are required [2]. Up until now, 
several tools have been developed to 
predict the occurrence of CHD [3]. 
The Framingham risk score, which has 
been described as the gold standard for 
measurement of CHD risk [4], utilizes 
risk factors such as age, blood pressure, 
smoking, obesity, diabetes and lipid 
profile in assessing the risk of devel-
oping general cardiovascular disease, 
CHD, stroke and other problems. The 
Framingham and other studies showed 
that assessment of CHD risk factors 
was universally applicable in all groups 
of the population [5,6]. Despite the 
availability of these well established pre-
diction tools, their use has been limited 
in primary care [7]. This is unfortunate 
given the role of primary care as the 
main health care provider in the com-
munity.

Qatar Petroleum (QP) medical 
services department provides medi-
cal support to all QP staff, including 
firefighters working in Ras Laffan in-
dustrial city. From the perspective of 
an occupational health job risk assess-
ment, firefighting and rescue opera-
tions are stressful and arduous physical 
duties that require optimal physical 

and mental fitness. Poor fitness places 
individual firefighters, their colleagues 
and those whom they are rescuing at 
increased risk of harm. As such, fire-
fighters in QP are required to attend 
annual health assessment in order to 
review their continued physical (es-
pecially cardiovascular) and mental 
fitness. The aim of this study was to use 
the Framingham risk score to investi-
gate the CHD risk of QP firefighters 
and to compare the risk with that of 
non-firefighter employees.

Methods

Study design and setting
Using cross-sectional methods, this 
study utilized periodic medical examina-
tion data, extracted from the electronic 
medical records and periodic medical 
examination reports available in QP 
health centre (occupational health sec-
tion) in Ras Laffan industrial city. Under 
the health surveillance and prevention 
programme in QP, all QP staff should 
undergo periodic medical examination. 
The frequency of medical examination 
depends on staff age: once in 3 years for 
those aged < 40 years, once in 2 years for 
those aged 40–50 years and once a year 
for those aged > 50 years.

Sample
In 2009, 410 QP staff (out of roughly 
1200 QP staff working in Ras Laffan 
industrial city) underwent their peri-
odic medical examination. The data of 
these staff were utilized as subjects of 
our study. The inclusion criteria were 
data from individuals aged 30–74 
years without CHD at the baseline 
examination whose records contained 
complete information for the CHD 
event calculation. Based on the sub-
jects’ jobs, the data was categorized 
into firefighters and non-firefighters 
groups. Since all subjects in the fire-
fighters group were men, data for 
female staff from the non-firefighters 
group were excluded.

Data collection
Data on the following risk factors were 
extracted from the files for each indi-
vidual: age, sex, lipid and sugar profiles, 
smoking status, hypertension and dia-
betes mellitus. A subject was labelled as 
a smoker if he reported ever smoking 
(cigarettes or waterpipe) in the month 
before his periodic medical examina-
tion, regardless of the frequency or dura-
tion of smoking. A subject was defined 
as diabetic if he had been diagnosed 
by physician as diabetic, regardless of 
the type of diabetes or management. 
The levels of blood pressure, total cho-
lesterol and high-density lipoprotein 
(HDL) cholesterol were based on the 
latest measurements. Hypertension 
cut-offs were defined based on JNC-7 
criteria, i.e. systolic blood pressure > 140 
mmHg and/or diastolic blood pressure 
> 90 mmHg [8]. Total cholesterol and 
HDL cut-off values were based on the 
National Cholesterol Education Pro-
gram criteria: i.e. total cholesterol level > 
240 mg/dL (6.2 mmol/L) and HDL < 
40 mg/dL (1.0 mmol/L) [9].

Analysis
All of these risk factors were tabu-
lated, calculated and entered into the 
Framingham risk score to facilitate 
the assessment of CHD risks (angina, 
myocardial infarction and death) within 
the next 10 years. This scoring system 
predicts 10-year absolute risk of CHD 
in an individual who has no established 
cardiovascular disease. This tool scores 
the risk factors and converts them 
into percentage values that reflect the 
likelihood of getting CHD within the 
next 10 years. Individual risk values can 
subsequently be categorized as high 
risk of CHD (> 20%), intermediate 
risk (10%–20%) and low risk (< 10%) 
[10,11].

The risk factors and risk scores were 
expressed as proportions and mean and 
standard deviation (SD). A statistical 
analysis was performed to test observed 
differences between firefighters and 
non-firefighters groups. Independent 
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t-test was used for continuous data 
while z-test was used for proportions. 
P-value < 0.05 was used to determine 
the significance of differences.

Results

Of the total of 410 employees who 
underwent the periodic medical review, 
only 369 met the inclusion criteria. The 
remaining 41 were excluded due to in-
complete data (7 subjects), outside the 
age criteria (18 subjects) or female sex 
(16 subjects). Of the included subjects, 
142 were firefighters and 227 were non-
firefighters. Their mean ages were 38.5 
(SD 5.5) years and 44.8 (SD 7.6) years 
respectively.

The prevalence of cardiovascular risk 
factors is shown in Figure 1. Low HDL 
was the most prevalent risk factor in the 
whole group of subjects (68.8%), fol-
lowed by hypertension (32.0%), smok-
ing (15.4%), diabetes mellitus (11.1%) 
and high total cholesterol (10.8%). 
Roughly 3.6% of the total subjects had 
4 risk factors, 17.4% had 3 risk factors 
and 35% had 2 risk factors. The rest of 
them had a single risk factor. In general, 
the pattern of prevalence figures were 
similar comparing the study groups of 
firefighters and non-firefighters.

Based on Framingham risk score 
calculations, 69.9% of subjects were cat-
egorized as low risk, 27.1% as intermedi-
ate risk and 2.9% as high risk (Figure 
2). While 4.8% of the non-firefighters 
subjects were in the high-risk category, 
none of the firefighters fell into this cat-
egory. Two-thirds of non-firefighters 
(34.2%) were in the intermediate risk 
category compared with only 15.5% of 
firefighters. The remainder (60.8% of 
non-firefighters and 84.5% of firefight-
ers) were at low risk.

Observed differences between 
firefighters and non-firefighters groups 
were analysed (Table 1). In terms of 
risk of developing CHD, firefighters 
had significantly lower mean risk per-
centage score 6.5% (SD 3.7%), than 
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non-firefighters 9.5% (SD 6.5%) (P < 
0.001). The prevalence of smoking was 
higher in the firefighters group (21.8% 
versus 11.4%) (P = 0.011), while the 
prevalence of diabetes was higher in the 
non-firefighters group (14.1% versus 
6.3%) (P = 0.032).

Discussion

Cardiovascular events, mostly CHD, 
have been reported to cause 45% of 
deaths among firefighters while they 
are on duty, particularly when extin-
guishing fires, responding to alarms 
and returning from alarms [12]. This 
mortality rate was considerably higher 
than that in on-duty police officers 
and emergency health workers (22% 
and 11% respectively). This high rate 
of CHD death among firefighters was 
linked with lack of physical fitness, the 
presence of cardiovascular risk factors 
and the existence of subclinical or clini-
cal CHD among firefighters. Among 
firefighters who had fatal and non-fatal 
cardiovascular events during their duty, 
26% and 18% of them respectively had 
documented CHD [12].

In our study the prevalence of risk 
factors in both firefighters and non-fire-
fighters groups were somewhat com-
parable. In firefighters, non-firefighters 

and total subjects, the prevalence of 
low HDL was nearly 70%, which was 
considerably higher than the prevalence 
of hypertension, smoking, diabetes 
and hypercholesterolaemia, which ac-
counted for 32.0%, 15.4%, 11.1% and 
10.8% respectively. In general, the 
figures from this study are compara-
ble with that elsewhere in the region. 
The prevalence of hypertension in the 
Qatari population, for instance, was 
reported to be 32.1% [13]. A system-
atic review of studies on cardiovascular 
risk factors in the Middle East region 
revealed the following prevalence of 
risk factors: obesity 24.5% (95% CI: 
21.8%–27.5%), diabetes 10.5% (95% 
CI: 8.6%–12.7%), hypertension 21.7% 
(95% CI: 18.7%–24.9%) and smoking 
15.6% (95% CI: 12.3%–19.6%) [14].

The 10-year risk of CHD events 
showed that 30.0% of our subjects had 
intermediate or high risk scores (> 10%). 
All of the high-risk subjects were in the 
non-firefighters group. The mean risk of 
developing CHD events in the firefight-
ers group (6.5%) was significantly lower 
than that in the non-firefighters group 
(9.5%). This risk difference might be 
attributed to the different ages, smok-
ing and diabetes status between the 
2 groups. Although the prevalence of 
smoking in the firefighters group was 
higher than that in the non-firefighters 

group (P = 0.011), the firefighters were 
significantly younger (P < 0.001) and 
were significantly less likely to have dia-
betes (P = 0.032), making their risk of 
developing CHD lower than that in the 
non-firefighters.

An important finding from this 
study was that low HDL was the most 
prevalent risk factor in both firefighters 
and non-firefighters. In many risk fac-
tor studies, the prevalence of low HDL 
has been rarely documented. In fact, 
HDL is thought to play an important 
role in CHD events. Every 1 mg/dL 
increase of HDL is associated with 
a decline of 2%–3% of CHD events 
[15]. To reduce the risk of CHD in our 
population, appropriate management 
of risk factors, particularly low HDL 
level, is required. This may include the 
introduction of a mass CHD preven-
tion campaign to Ras Laffan industrial 
city staff regarding lifestyle modifica-
tions. Smoking cessation, weight loss, 
regular exercise and other lifestyle 
modifications (such as increased fish 
consumption and a diet rich in fruit 
and vegetables) have been shown to 
be associated with lower rates of hy-
pertension, diabetes and hypercholes-
terolaemia but also with raised HDL 
level and lower risk of CHD events 
[15,16]. In addition, the establishment 
of diabetic and hypertension clinics in 

Table 1 Difference of coronary heart disease risks between firefighters and non-firefighters in Qatar

Risk factors Firefighters Non-firefighters Statistics P-value

(n = 142) (n = 227)

Mean (SD) Mean (SD)

Age (years) 38.5 (5.5) 44.8 (7.6) t = 9.3 < 0.001

Total cholesterol (mmol/dL) 5.06 (0.96) 5.06 (0.86) t = –0.17 0.413

HDL cholesterol (mmol/dL) 0.91 (0.20) 0.91 (0.20) t = 0.22 0.913

CHD risk score (%) 6.5 (3.7) 9.5 (6.5) t = 5.5 < 0.001

% %

Smoking 21.8 11.4 z = 2.53 0.011

Diabetes mellitus 6.3 14.1 z = 2.14 0.032

Hypertension 26.7 34.8 z = 1.50 0.134

Hypercholesterolaemia 12.6 9.7 z = 0.72 0.471

Low HDL cholesterol 69.0 68.7 z = –0.05 0.960

HDL = high-density lipoprotein cholesterol; CHD = coronary heart disease; SD = standard deviation.
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Ras Laffan Medical Center is recom-
mended as this will centralize the man-
agement of risk factors, particularly 
hypertension and diabetes [17].

In our study, none of the firefighters 
had a risk of CHD more than 20% and 
therefore none of them was categorized 
as high risk. However, a substantial num-
ber of firefighters had a risk level of 20% 
and if the threshold of high risk were 
lowered to include 20% then they would 
fall into the high-risk category. Since 
firefighting is considered as high-stress 
job and therefore high risk fro CHD, it 
is suggested to lower the risk category 
threshold to include those with risk of 
20% as this would improve the manage-
ment of CHD risk in this group.

One limitation of this study is that it 
the risk factor identification and calcula-
tions were based on the assumption that 
the subject had no underlying cardiovas-
cular diseases. To obtain more accurate 

data on the population risk, therefore, 
the results of this study should be com-
plemented with data from other sources 
such as medical and insurance reports.

Conclusion

The 10-year risk of CHD events in 
QP staff in Ras Laffan industrial city 
was high, given that almost one-third 
of them had intermediate or high risk 
scores (risk of CHD events > 10%). 
Added to this was the finding that 
around one-fifth of them had 3 or more 
risk factors, making intervention man-
agement challenging. While all these 
risk factors should be addressed by 
health promotion interventions, a spe-
cific programme to promote increased 
levels of HDL in the population may 
be required. The risk of CHD among 
firefighters was lower than that among 
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non-firefighters, but the prevalence of 
smoking in this group was higher than 
in the non-firefighters group. On the 
other hand, the prevalence of diabetes 
in the non-firefighters group was higher 
than in the firefighters group. Given 
the dissimilarity of risk factors and risk 
of CHD between the 2 groups, it is 
recommended to target specific issues 
of health promotion on each particular 
group, such as intensive smoking cessa-
tion for the firefighters group and diabe-
tes management for the non-firefighters 
group.
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Prevalence and risk factors for hypothyroidism in 
Jordanian women: comparison between different 
reference ranges 
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ABSTRACT The aim of this cross-sectional study in Jordan was to estimate the prevalence of hypothyroidism 
among women during early pregnancy and to assess the association of risk factors with hypothyroidism. 
According to internationally adopted thyroid stimulating hormone (TSH) and thyroxine (T4) pregnancy reference 
ranges (TSH ≥ 2.6 mIU/L and T4 10.6–20.4 pmol/L), 67 of 322 (20.8%) women were diagnosed with sub-clinical 
hypothyroidism. When the general laboratory criteria were applied (TSH ≥ 4.6 mIU/L and T4 < 10.6 pmol/L) the 
prevalence dropped to 4.3%. No cases of overt hypothyroidism were diagnosed using either diagnostic criterion. 
Younger age and being in gestational weeks 1–8 were significant risk factors for hypothyroidism. It is suggested 
that the reference criteria need revision, and that pathology laboratories should adopt appropriate pregnancy-
specific reference intervals.
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معدل انتشار وعوامل اختطار قصور الغدة الدرقية لدى األردنيات: مقارنة بني جماالت مرجعية خمتلفة 
أمحد اخلفاجي، زهري عامرين، وفاء العزايزة، يوسف خرض، مازن مرجي

اخلالصة: هتدف هذه الدراسة املستعرضة يف األردن إىل تقدير معدل انتشار قصور الغدة الدرقية؛ فوفقًا للمجاالت املرجعية املعتمدة دوليًا للهرمون 
املنبِّه للدرقية )TSH( وللثريوكسني T4، فإن املجاالت املرجعية أثناء احلمل هي ≤ 2.6 مييل وحدة دولية/لرت من اهلرمون املنبه للدرقية و10.6 – 20.4 
بيكومول/لرت من الـ T4، ولوحظ أن 67 امرأة من بني 322 امرأة )20.8%( قد شخص لدهين نقص نشاط الغدة الدرقية رسيريًا. وعند تطبيق املعايري 
املختربية العامة فإن معدل االنتشار قد هبط إىل 4.3%. ومل يتم تشخيص حاالت قصور واضح يف الغدة الدرقية باستخدام أٍي من املعايري التشخيصية. 
وقد كان صغر العمر واملرور باألسابيع 8-1 من احلمل عامَلنينْ ُيعتدُّ هبام إحصائيًا الختطار اإلصابة بقصور الغدة الدرقية. ويرى الباحثون أن املعايري 

املرجعية بحاجة إىل مراجعة، وأنه ينبغي اعتامد فواصل مرجعية خاصة باحلمل يف املختربات الباثولوجية تكون مالئمة للسكان.

Prévalence et facteurs de risque d’hypothyroïdie chez des femmes jordaniennes : comparaison entre 
différentes valeurs de référence 

RÉSUMÉ La présente étude transversale en Jordanie visait à estimer la prévalence de l’hypothyroïdie chez des 
femmes au début de grossesse et à évaluer l’association des facteurs de risque d’une hypothyroïdie. D’après 
les valeurs de référence adoptées au niveau international pour la thyréostimuline hypophysaire (TSH) et la 
thyroxine (T4) au cours d’une grossesse (TSH ≥ 2,6 mIU/l et T4 10,6–20,4 pmol/l), 67 femmes sur 322 (20,8 %) 
ont été diagnostiquées avec une hypothyroïdie infraclinique. Lorsque les critères généraux de laboratoire ont 
été appliqués (TSH ≥ 4,6 mIU/l et T4 < 10,6 pmol/l), la prévalence a chuté à 4,3 %. Aucun cas d’hypothyroïdie 
patente n’a été diagnostiqué avec l’un quelconque des critères diagnostiques. Un âge plus jeune et une grossesse 
d’une à huit semaines représentaient des facteurs de risque significatifs pour une hypothyroïdie. Il est suggéré 
que les critères de référence soient révisés, et que les laboratoires de pathologie adoptent des intervalles de 
référence spécifiquement adaptés aux femmes enceintes.
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Introduction

Detection of hypothyroidism early in 
pregnancy, before 13 weeks of gesta-
tion, and applying proper interventions 
can significantly reduce the possible 
adverse effects for the mother and fetus 
[1]. The large number of adverse conse-
quences associated with hypothyroid-
ism during pregnancy has highlighted 
the need to focus on screening for thy-
roid abnormalities early in pregnancy. 
However, there is currently insufficient 
evidence to justify universal screen-
ing of all pregnant women for thyroid 
abnormalities before and during preg-
nancy [2].

The clinical features of thyroid 
dysfunction during pregnancy are dif-
ficult to assess because the signs and 
symptoms may be interpreted as fea-
tures of normal pregnancy or may be 
attributed to other medical conditions 
[1,3]. In addition, many hypothyroid 
women are asymptomatic and may 
show no signs of the disease [4]. The 
diagnosis of hypothyroidism can only 
be confirmed by laboratory tests of thy-
roid stimulating hormone (TSH) and 
thyroid hormones thyroxine (T4) and 
triiodothyronine (T3) [5,6]. However, 
it is common in clinical practice to find 
pregnant women with TSH, T3 and 
T4 levels outside the reference range 
and there is a need for further evalua-
tion to clarify the diagnosis and possible 
treatment [7]. The current practice is 
to concentrate on case finding among 
high-risk women, i.e. those with a per-
sonal or family history of thyroid ab-
normalities and a history of pregnancy 
complications [7,8]. Although the high-
risk screening approach is not sufficient 
to pick up all pregnant women with 
thyroid abnormalities [9], this approach 
is supported by the American College 
of Obstetrics and Gynecology, the En-
docrine Society, the British Thyroid As-
sociation and the American Association 
of Clinical Endocrinologists [10].

The current study aimed to estimate 
the prevalence of hypothyroidism in 

a sample of Jordanian women during 
early pregnancy and to ascertain the 
risk factors for hypothyroidism. We also 
aimed to quantify the sensitivity, speci-
ficity and diagnostic predictive values of 
the symptoms and risk factors accord-
ing to internationally adopted TSH and 
T4 reference pregnancy ranges and to 
consider the applicability of those crite-
ria to the study population.

Methods

Study design and setting
This was a descriptive cross-sectional 
study of pregnant women in their first 
13 weeks of pregnancy. The antenatal 
clinics in 4 teaching health care facilities, 
based in the city of Irbid in the north of 
Jordan, were the setting for the study. 
Two of the 4 teaching health care 
institutions were primary health care 
centres, the other 2 were general hos-
pitals. Data collection was carried out 
between July 2008 and January 2009. 
Two months were spent at each of the 4 
antenatal clinics.

The study was approved by the in-
stitutional review board. An informed 
consent was signed by each woman.

Sample
In this cross-sectional study, data were 
collected on patients as they attended 
each of the 4 antenatal clinics between 
July 2008 and January 2009. Two 
months were spent at each of these 
clinics. The sample size was estimated 
at 348 pregnant women in early preg-
nancy with a confidence level of 95% 
and power of 80% [11]. The sampling 
procedure from the 4 antenatal clin-
ics was proportional to the number 
of pregnant women attending each of 
the 4 clinics. A total of 322 women in 
early pregnancy agreed to participate, a 
response rate of 92.5%.

Data collection
The patients were specifically ques-
tioned about the presence or absence 

of common symptoms associated 
with hypothyroidism included fatigue, 
weight gain, constipation, dry skin, 
hair coarseness, depression, brittle 
nails, decreased mental concentra-
tion, forgetfulness, muscle cramps, 
feeling cold, pale skin, mode swings, 
reduced appetite, sleep disturbance, 
reflex delay, headaches, hand tingling, 
hoarse voice and history of menstrual 
irregularities. 

The patients were interviewed by 
specialist physicians to collect data on 
age, education, occupation, gestational 
age, personal history of thyroid prob-
lems, family history of thyroid problems, 
diabetes mellitus and previous preg-
nancy complications.

After enrolment of patients, 5–7 
mL of venous blood was drawn by 
venipuncture into a tube. The contents 
were homogenized by gentle inversion 
5 times. The blood samples were stored 
in a secure refrigerator (2–8 °C) labora-
tory testing. TSH and T4 measurements 
were conducted using an autoanalyser 
(Immulite 1000-Free T4). The prin-
ciple of the procedure was competi-
tive analogue immunoassay through 
solid-phase, 2-site chemiluminescent 
assay. The study used the following 
internationally advocated pregnancy 
diagnostic criteria: for subclinical hy-
pothyroidism, TSH level ≥ 2.6 mIU/L 
and T4 measurement between 10.6 and 
20.4 pmol/L; for overt hypothyroid-
ism, TSH level > 10 mIU/L and T4 
measurement < 10.6 pmol/L [12,13]. 
For comparison, the local laboratory 
general diagnostic cut-off points were ≥ 
4.6 for TSH mIU/L and < 10.6 pmol/L 
for T4.

Analysis
SPSS, version 15 was used for sta-
tistical analysis. Differences between 
means were analysed using inde-
pendent sample t-test. Differences in 
proportions were analysed using the 
chi-squared test, and P-values < 0.05 
were considered statistically signifi-
cant.



EMHJ  •  Vol. 18  No. 2  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

134

Results

Out of 322 women, 67 women were 
diagnosed to have sub-clinical hypothy-
roidism at the pregnancy cut-off levels 
(TSH ≥ 2.6 mIU/L and T4 10.6–20.4 
pmol/L), a prevalence of 20.8% (95% 
CI: 16.6–25.7). None of the women suf-
fered overt hypothyroidism (TSH ≥ 10 
mIU/L and T4 < 10.6 pmol/L) (Table 
1). At the higher general diagnostic cut-
off points (TSH ≥ 4.6 mIU/l and T4 < 
10.6 pmol/L) the prevalence dropped 
to 4.3% (95% CI: 2.4–7.3) (Table 1).

At pregnancy cut-off levels (TSH ≥ 
2.6 mIU/L and T4 10.6–20.4 pmol/L), 

women aged 15–24 years and women 
during their first 8 weeks of pregnancy 
had higher subclinical hypothyroidism 
prevalence rates compared with women 
aged 25+ years and at gestational weeks 
9–13 respectively. Other factors such 

as educational level, occupation, par-
ity, personal or family history of thyroid 
problems, diabetes mellitus and previ-
ous pregnancy complications were not 
significantly associated with subclinical 
hypothyroidism (Table 2). Only 23 of 

Table 2 Prevalence of sub-clinical hypothyroidism in early pregnancy according to selected factors, at a thyroid stimulating 
hormone level ≥ 2.6 mIU/L and thyroxine level 10.6–20.4 pmol/L among the 322 pregnant women

Variable Total no. Hypothyroid Odds ratio (95% CI) P-value

No. %

Age in years (n = 320 )

15–24 92 27 29.3 2.0 (1.10–3.68)
0.014

25+ 228 39 17.1 1.0

Education in years (n = 320)

≤ 12 151 37 24.5 1.5 (0.85–2.68)
0.138

13+ 169 30 17.8 1.0

Occupation (n = 319)

Housewife 207 46 22.2 1.2 (0.67–2.30)
0.467

Working 112 21 18.8 1.0

Parity (n = 322)

0–1 170 42 24.7 1.7 (0.93–3.01)
0.068

2+ 152 25 16.4 1.0

Gestational weeks (n = 321)

1–8 154 41 26.6 2.0 (1.10–3.54)
0.015

9–13 167 26 15.6 1.0

Personal history of thyroid problem (n = 322)

Yes 12 4 33.3 2.0 (0.48–7.48)
0.276

No 310 63 20.3 1.0

Family history of thyroid problem (n = 322)

Yes 40 12 30.0 1.8 (0.79–3.90)
0.126

No 282 55 19.5 1.0

Diabetes mellitus (n = 321)

Yes 10 4 40.0 2.6 (0.62–10.9)
0.133

No 311 63 20.3 1.0

Previous pregnancy complications (n = 322)

Yes 149 33 22.1 1.1 (0.63–1.98)
0.674

No 173 35 20.2 1.0

CI = confidence interval.

Table 1 Thyroid stimulating hormone (TSH) and thyroxine (T4) measurements 
among the total sample of 322 pregnant women 

T4 level (pmol/L) TSH level (mIU/L)

< 0.49 0.5–2.5 2.6–4.5 4.6–9.9 > 10 Total

9.1–10.5 0 7 5 1 0 13

10.6–20.4 18 219 53a 12a 2a 304

> 20.5 3 2 0 0 0 5

Total 21 228 58 13 2 322
aIndicates the 67 women meeting the diagnostic criteria for subclinical hypothyroidism. 
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the 67 hypothyroid women had 1 risk 
factor or more. 

At the same pregnancy cut-offs (TSH 
≥ 2.6 mIU/L and T4 10.6–20.4 pmol/L), 
the most common specific symptoms 
were brittle nails, reflex delay, hoarse 
voice, hand tingling and hair coarseness 
(Table 3). All these symptoms had a 
specificity rate of more than 92%.

Discussion

The prevalence of subclinical hypothy-
roidism among pregnant women in this 
study, according to internationally ad-
vocated pregnancy reference ranges for 
TSH and T4, was 20.8%. Many studies 
have shown lower prevalence estimates 
of hypothyroidism among pregnant 
women [14–18]. One of the reasons 
for this discrepancy is thought to be 

the gestational age at which screening 
is performed. The women included 
in this study were exclusively in their 
first trimester of pregnancy. Serum hu-
man chorionic gonadotropin (hCG) 
hormone peaks at 10 weeks of gesta-
tion, and fetal thyroid hormones are 
not fully functional until the 12th week 
of gestation, before which the fetus is 
dependant on the mother’s hormones 
[19]. It is well established that hCG 
is a putative thyroid stimulator. The 
thyrotropic activity of hCG in normal 
pregnant women is, at least in a part, 
mediated by TSH receptors [20]. An 
abnormal interaction of hCG and TSH 
hormones early in pregnancy may 
be a factor causing different rates of 
subclinical hypothyroidism in different 
populations.

A second reason for the high 
prevalence in this study was perhaps 

Table 3 Sensitivity, specificity and positive predictive value of symptoms for subclinical hypothyroidism, at a thyroid 
stimulating hormone level ≥ 2.6 mIU/L and thyroxine level 10.6–20.4 pmol/L among the 322 pregnant women

Symptom Total with symptoms Hypothyroid with 
symptoms

Specificity
%

Positive 
predictive value

%
No. Sensitivity

%
No. Sensitivity

%

Brittle nailsa 11 3.4 2 3.0 96.5 18.2

Reflex delaya 15 4.7 6 9.0 96.5 40.0

Hoarse voicea 18 5.6 7 10.4 95.7 38.9

Hand tinglinga 30 9.3 11 16.4 92.5 36.7

Hair coarsenessa 33 10.2 13 19.4 92.2 39.4

Menstrual irregularities 38 11.8 10 14.9 89.0 26.3

Dry skin 43 13.4 10 14.9 87.1 23.3

Decreased concentration 51 15.8 12 17.9 84.7 23.5

Muscle cramps 57 17.7 13 19.4 82.7 22.8

Pale skin 59 18.3 10 14.9 80.8 16.9

Cold sensitivity 64 19.9 12 17.9 79.6 18.8

Sleep disturbances 71 22.0 19 28.4 79.6 26.8

Weight gain 66 20.5 12 17.9 78.8 18.2

Depression 67 20.8 12 17.9 78.4 17.9

Forgetfulness 95 29.5 18 26.9 69.8 18.9

Constipation 96 29.8 18 26.9 69.4 18.8

Mood swings 100 31.1 18 26.9 67.8 18.0

Fatigue 103 32.0 19 28.4 67.1 18.4

Reduced appetite 128 39.8 25 37.3 59.6 24.3

Headaches 143 44.4 29 43.3 55.3 20.3
aThe top 5 symptoms with specificity of more than 92%.

the use of a lower cut-off TSH level. 
The new diagnostic guidelines recom-
mended for pregnant women in early 
pregnancy of TSH level > 2.6 mIU/L 
permit the inclusion of a wide spectrum 
of pregnant women. TSH reference 
levels are still an area of contention in 
which a set of studies adopted the new 
recommended TSH range between 
2.3–2.8 mIU/L [14], while other stud-
ies proposed a higher limit of TSH 
level early in pregnancy of > 3.0 mIU/L 
[7,9,18,19].

In this study, although certain risk 
factors showed an obvious association 
with hypothyroidism (younger age and 
being in gestation weeks 1–8), only a 
minority of the hypothyroid women 
exhibited those risk factors. If screening 
were restricted to those women with 
risk factors, about two-thirds of those 
cases would not have been included.
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The list of symptoms for subclini-
cal hypothyroidism reported in the 
present study was similar to those re-
ported by other studies [21,22]. Five 
symptoms (hair coarseness, brittle 
nails, reflex delay, hand tingling and 
hoarse voice) had a specificity rate of 
more than 92%. However, it should 
be noted that the symptoms of hypo-
thyroidism are insidious and can be 

masked by the hypermetabolic state of 
pregnancy [4].

Estimates of thyroid hormones 
by different methods may show dis-
crepancies even in identical samples, 
as shown by Sapin et al. [23]. Thus, 
there is a possibility that an errone-
ous diagnosis of either secondary or 
central hypothyroidism could be con-
sidered, solely as a result of variations 

in methodology. Furthermore, the 
reference interval for TSH during 
the first trimester of pregnancy has 
been found to differ substantially from 
that for non-pregnant women [24]. 
Therefore, we conclude that pathology 
laboratories should adopt pregnancy-
specific reference intervals for thyroid 
function tests that are appropriate for 
their populations.



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثاين

137

Vertical strabismus cases and their surgical outcome 
in Yazd, Islamic Republic of Iran
M.R. Besharati,1 M. Mahdavi 1 and N. Ghasemi 2

ABSTRACT Early diagnosis and management of strabismus is needed to avoid complications such as amblyopia. 
In this retrospective cohort study we reviewed the profile and surgical outcome of vertical strabismus patients 
attending a clinic in Yazd city in the Islamic Republic of Iran. From the medical files of 265 patients, 19.2% were 
found to have pure vertical deviation and 80.8% had combined horizontal and vertical strabismus. Congenital 
causes were recorded for 83.0% of cases and 24.9% had a family history of strabismus. Hypertropia (91.7%) was 
more common than hypotropia (8.3%). There was a statistically significant relationship between age at onset and 
vertical strabismus. Female patients had a higher rate of congenital vertical strabismus than did male patients. 
There was no significant association between surgery outcomes and sex or age of onset of strabismus. Early 
diagnosis and management in affected families and screening of patients with strabismus family history is needed.

1Department of Ophthalmology, Faculty of Medicine, Shahid Sadoughi University of Medical Sciences, Yazd, Islamic Republic of Iran 
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حاالت احَلَول العمودية )الرأسية( وَحَصائلها اجلراحية يف َيْزد، مجهورية إيران اإلسالمية 
حممد رضا بشاريت، منيزة مهدوي، نرسين قاسمي

اخلالصة: متس احلاجة للتشخيص الباكر ومعاجلة احلََول لتفادي مضاعفات من قبيل الَغَمش )العني الكسولة(. ويف هذه الدراسة االستعادية، راجع 
الباحثون امللفات واحلصائل اجلراحية ملرىض احلََول العمودي )الرأيس( الذين يراجعون العيادة يف مدينة َيْزد يف مجهورية إيران اإلسالمية. ومن بني 
265 ملفًا طبيًا للمرىض، وجد الباحثون أن 19.2% منها كان لدهيم انحراف عمودي )رأيس( رصف، وأن 80.8% كان لدهيم َحَول مشرتك عمودي 

وأفقي. وقد أمكن تسجيل األسباب اخِلْلقية للَحَول يف 83% من احلاالت، وكان لدى 24.9% سابقة عائلية للَحَول. وكان االْحِوالَل الفوقاين أكثر 
شيوعًا )91.7%( من االْحِوالَل التحتاين )8.3%(. وكان هناك عالقة َتَراُبط ُيعتدُّ هبا إحصائيًا بني العمر عند بدء احلََول وبني احلََول العمودي )الرأيس(. 
ل احلََول العمودي اخللقي أعىل يف اإلناث اإلناث عام هو عليه يف الذكور. ومل يكن هناك ترابط ُيعتدُّ به إحصائيًا بني حصائل اجلراحة وبني  وكان معدَّ
املتأثرة، مع حتّري املرىض  الباكرة لدى األرس  الباكر واملعاجلة  اجلنس أو العمر أو بدء اإلصابة لدى املصابني باحلََول. ومتسُّ احلاجة إىل التشخيص 

املصابني باحلََول ممن لدهيم سابقة عائلية.

Cas de strabisme vertical et issue des interventions chirurgicales à Yazd (République islamique d’Iran)

RÉSUMÉ Le diagnostic et la prise en charge précoces d’un strabisme sont nécessaires pour éviter les complications 
telles qu’une amblyopie. Dans la présente étude de cohorte rétrospective, nous avons examiné le profil des 
patients atteints d’un strabisme vertical consultant en établissement de soins dans la ville de Yazd (République 
islamique d’Iran) et l’issue des interventions chirurgicales. L’étude des dossiers médicaux de 265 patients a 
mis en évidence une déviation verticale simple chez 19,2 % et un strabisme horizontal et vertical chez 80,8 % 
d’entre eux. Des origines congénitales étaient en cause dans 83,0 % des cas et 24,9 % avaient des antécédents 
familiaux de strabisme. Une hypertropie (91,7 %) était plus fréquente qu’une hypotropie (8,3 %). Il existait une 
relation statistiquement significative entre l’âge de survenue et un strabisme vertical. Les strabismes verticaux 
congénitaux étaient plus fréquents chez les femmes que chez les hommes. Aucune association significative n’a 
été trouvée entre l’issue des interventions chirurgicales et le sexe du patient ou l’âge de survenue du strabisme. Le 
dépistage, le diagnostic et la prise en charge précoces sont requis dans les familles affectées et chez les patients 
ayant des antécédents familiaux de strabisme.
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Introduction

Although the prevalence of vertical stra-
bismus in the population is lower than 
that of horizontal deviations, this type of 
strabismus tends to have more serious 
symptoms and is likely to need surgery 
in most cases [1]. Worldwide the preva-
lence of vertical strabismus had been 
reported to be around 1%–5% of the 
population [2–5]. Patients with vertical 
strabismus have more head symptoms 
(head tilt) than those with the horizon-
tal type and in some cases these lead 
to diplopia, diminished visual acuity 
and palpebral fissure changes [6]. Early 
diagnosis and management of vertical 
strabismus is needed to reduce the risk 
of complications such as amblyopia [7].

Age of onset and early surgery are 
important issues in the management 
of vertical strabismus [8]. Studies have 
shown that the prevalence of strabis-
mus in the family members of affected 
patients is greater than in the general 
population [4,9]. Determining a family 
history of strabismus can therefore help 
identify the population for screening 
[4]. Strabismus causes considerable 
psychosocial problems in patients and 
their families and dramatically decreas-
es their quality of life [10]. The etiology 
of strabismus has been classified into 
congenital and acquired factors [5]. 
Smoking during pregnancy, lower age 
of childbearing and paediatric infection 
have been reported as congenital risk 
factors for strabismus [5].

We performed this study in Yazd, 
Islamic Republic of Iran, to review the 
profile of vertical strabismus and its 
surgical outcome in order to design bet-
ter management strategies for vertical 
strabismus patients in the future.

 Methods

Study design and sample
This retrospective cohort study was 
performed on the medical files of all 
vertical strabismus patients who had 

been newly referred for treatment to 
Yazd eye clinic between March 2008 
and September 2010 (n = 265). Data 
were collected from patients who had at 
least 6 months postoperative follow up.

Data collection
The questionnaire had 14 items to 
collect data about sex, age of onset of 
deviation, operation performed and 
family history of strabismus. We classi-
fied patients based on the age of onset 
as ≤ 10 years (n = 235) and > 10 years 
(n = 30). Refractive errors were based 
on spherical equivalents (sphere +1/2 
astigmatism). We classified refractive 
errors as normal (< 1 dioptre), mild 
(1–3 dioptres), moderate (3–6 diop-
tres) and severe (> 6 dioptres). Vertical 
strabismus was classified as with and 
without horizontal deviation (left/
right hypertropia or hypotropia were 
considered as vertical strabismus type). 
The causes of vertical strabismus were 
defined as one or more of: congenital, 
paralytic, mechanical, postoperative, 
traumatic, primary muscular, thyroid 
disease and postepilepsy. The muscles 
involved in paralysis (superior oblique, 
inferior oblique or rectus) were noted.

We recorded what kind of therapy 
was given including glasses, eye patch 
therapy, surgery or conservative therapy 
and follow up. Vertical strabismus sur-
gery techniques were classified as: infe-
rior rectus (recess or resect), superior 
oblique (tenotomy or tightening), su-
perior rectus (recess or resect) or recess 
and resect of vertical muscles. Surgical 
outcomes were classified as aligned (eyes 
straight without any vertical deviation), 
undercorrection (residual deviation) or 
overcorrection (deviation on the reverse 
operation side). Postoperative complica-
tions were recorded as: undercorrection, 
overcorrection, dehiscence of conjunc-
tiva, conjunctivitis, suture sensitivity, di-
plopia or subconjunctival haemorrhage.

Statistical analysis
Data were entered into SPSS, version 15 
software and quantitative variables were 

presented by as mean and standard 
deviation (SD) and qualitative variables 
were presented by frequency tables 
(numbers and percentages). Analysis 
was done using the chi-squared and 
Fisher exact tests. P-values < 0.05 were 
assumed to be statistically significant.

Results

Background characteristics of 
patients
We assessed the records of 265 patients 
with vertical strabismus (130 males and 
135 females). The mean age of patients 
at presentation to the clinic and the 
mean age of onset were 15.0 (SD 11.8) 
years and 2.8 (SD 8.5) years respective-
ly. Other demographic data recorded 
showed that 307 (76.8%) were married, 
181 (45.3%) were from rural areas and 
121 (30.3%) were illiterate. 

Characteristics of vertical 
strabismus
Table 1 shows the characteristics of 
the vertical strabismus cases. In our 
study 19.2% of patients had pure verti-
cal deviation and 80.8% had combined 
horizontal and vertical strabismus. In 
the combined cases, vertical strabismus 
was noted with esotropia in 50.9% of 
patients and with exotropia in 29.8%. 
We found no statistically significant 
difference in the rate of combination 
strabismus between the sexes (P = 0.32) 
(Table 1). However, among patients 
aged ≤ 10 years at onset of strabismus 
14.9% had pure vertical strabismus and 
55.7% had vertical strabismus with eso-
tropia compared with 53.3% and 13.3% 
respectively of patients aged > 10 years 
(P < 0.001) (Table 2).

Most vertical strabismus types were 
hypertropia: bilateral (38.9%), right 
(33.2%) or left (19.6%). Again, there 
was no significant association between 
vertical strabismus types and the sex of 
cases (P = 0.98) (Table 1), but there 
were age differences. Bilateral hypertro-
pia was found in 43.8% (103/235) of 
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patients with age of onset ≤ 10 years but 
in none (0/30) of those aged > 10 years. 

The inferior oblique (72.5%) and 
superior oblique (11.7%) were the most 
common muscles involved (Table 1).

Refractive errors were found in 
one or both eyes of 60.4% of patients. 

Hyperopia and myopia were the most 
common refractive errors (32.1% and 
17.0% respectively) (Table 1).

Causes of vertical strabismus

Examination of referral patterns showed 
that more than half of patients had 

vertical strabismus at the time of birth. 
The most common causes of vertical 
strabismus were congenital in 220 cases 
(83.0%). Female patients had a signifi-
cantly higher rate of congenital vertical 
strabismus than male patients (87.4% 
versus 78.5%) (P = 0.04) (Table 1). The 

Table 1 Characteristics of vertical strabismus in the study participants

Variable Total
(n = 265)

Males
(n = 130)

Females
(n = 135)

No. % No. % No. %

Deviation type       

 Pure vertical 51 19.2 24 18.5 27 20.0

Combined horizontal and vertical

With esotropia 135 50.9 62 47.7 73 54.1

With exotropia 79 29.8 44 33.8 35 25.9

Type of vertical strabismus  

Hypertropia

Bilateral 103 38.9 51 39.2 52 38.5

Right 88 33.2 42 32.3 46 34.1

Left 52 19.6 25 19.2 27 20.0

Hypotropia

Bilateral 2 0.8 1 0.8 1 0.7

Right 8 3.0 5 3.8 3 2.2

Left 12 4.5 6 4.6 6 4.4

Refractive errors  

Hyperopia 85 32.1 41 31.5 44 32.6

Myopia 45 17.0 21 16.2 24 17.8

Astigmatism 30 11.3 14 10.8 16 11.9

None 105 39.6 54 51.0 51 39.6

Family history of vertical strabismus 66 24.9 – – –  –

Cause of vertical strabismus  

Acquired 45 17.0 28 21.5 17 12.6

Trauma 19 7.2 16 12.3 3 2.2

Paralytic 14 5.3 6 4.6 8 5.9

Other 12 4.5 6 4.6 6 4.4

Congenital 220 83.0 102 78.5 118 87.4

Primary muscle overaction 150 56.6 73 56.2 77 57.0

Dissociated vertical deviation 27 10.2 12 9.2 15 11.1

Paralytic 19 7.2 8 6.2 11 8.1

Brown syndrome 5 1.9 2 1.5 3 2.2

Congenital fibrosis. 2 0.8 1 0.8 1 0.7

Other 17 6.4 6 4.6 11 8.1

Muscles involved  

Inferior oblique overaction 192 72.5 94 72.3 98 72.6

Superior oblique palsy 31 11.7 15 11.5 16 11.9

Superior rectus overaction 27 10.2 12 9.2 15 11.1

Other 15 5.7 9 6.9 6 4.4
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congenital forms were mainly due to 
primary muscle overaction in 56.6% of 
patients, followed by dissociated vertical 
deviation (10.2%) and paralytic causes 
(7.2%). In patients with age of onset ≤ 
10 years old, primary hypertropia (177 
cases) and paralytic causes (25 cases) 
were the most common congenital 
causes. Among cases with primary over-
action, 150 were congenital and 16 were 
acquired overaction.

The remaining 45 cases (17.0%) 
had acquired causes of vertical strabis-
mus. Trauma was the most common 
acquired cause (7.2%) and the rate in 
male patients (12.3%) was significantly 
higher than in females (2.2%) (Table 
1) (P < 0.001). Trauma was the cause 
in 14 (46.7%) of patients aged > 10 
years at onset of strabismus compared 
with only 5 (2.1%) of those aged ≤ 10 
years.

A quarter of the patients (24.9%) 
had a positive family history of vertical 
strabismus.

Surgical treatment
A total of 101 cases (38.1%) were treated 
surgically (Table 3). The mean length of 
hospital stay was 1.5 (1.1) days. The most 
common surgical procedures were infe-
rior oblique recess in 77 cases (76.2%), 
superior rectus recess in 23 (22.8%) and 
inferior rectus recess in 12 cases (11.9%) 
(surgery was done on more than 1 
muscle). The records of the operation 
showed that 80 (79.2%) had 1 stage, 
18 (17.8%) had 2 stages and 3 (3.0%) 
had 3 or more stages of surgery. During 
6 months follow-up, the outcome was 
aligned for 53.5% of patients, undercor-
rected for 29.7% and overcorrected for 
5.9% (no follow-up data available for 
10.9% of cases). There was no signifi-
cant difference between the sexes in the 
outcome of surgery (Table 3). There 
was also no difference according to age 
of onset of strabismus; 55/90 (61.1%) 
of those aged ≤ 10 years had successful 
alignment versus 7/10 (70.0%) of those 
aged > 10 years (P = 0. 614).

One-third of these patients (33.7%) 
developed complications of surgery, 
most commonly subconjunctival 
haemorrhage in 15 cases (14.9%) and 
conjunctival infection in 6 (6.0%). 
There were 5 cases (5.0%) with postop-
erative diplopia, which was eradicated 
in all except 1 case which was managed 
with prisms. No significant relationship 
was seen between the mean age of on-
set of vertical strabismus and presence 
of surgical complications, or between 
type of vertical strabismus and surgi-
cal complications (P > 0.05) (data not 
shown).

Discussion

This study show no significant differ-
ences in the numbers of males and 
females presenting to this clinic with 
vertical strabismus, and this agrees with 
the studies of Chang et al. [11] and 
Bagheri et al. [12,13]. Others, however, 

Table 2 Classification of patients with vertical strabismus by age of onset

Deviation type Age at onset (years)

≤ 10 (n = 235) > 10 (n = 30)

No. % No. %

Pure vertical 35 14.9 16 53.3

Combined with exotropia 69 29.4 10 33.3

Combined with esotropia 131 55.7 4 13.3

Table 3 Surgical management of patients with vertical strabismus by sex

Variable Total Males Females

No. % No. % No. %

Surgical treatment  (n = 265) (n = 130) (n = 135)

Yes 101 38.1 46 35.4 55 40.7

No 164 61.9 84 64.6 80 59.3

Outcome of surgery  (n = 101) (n = 46) (n = 55)

Aligned 54 53.5 23 50.0 31 56.4

Undercorrected 30 29.7 16 34.8 14 25.5

Overcorrected 6 5.9 2 4.3 4 7.3

No follow-up 11 10.9 5 10.9 6 10.9

Complications of surgery  (n = 101) (n = 46) (n = 55)

Yes 34 33.7 16 34.8 18 32.7

No 67 66.3 30 65.2 37 67.3
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have reported that the prevalence of 
vertical strabismus was higher in males 
than females [14,15]. Najafi’s study in 
Islamic Republic of Iran found that 
the prevalence of hypertropia was 
similar between the sexes but hypo-
tropia due to traumatic events was 
higher in males than females [15]. The 
small sample sizes and differences in 
epidemiological characteristics might 
explain the differences between study 
fndings.

The mean age of patients presenting 
was 15.0 (SD 11.8) years and more 
than half of them were affected from 
birth. It confirms that congenital causes 
of vertical strabismus were more com-
mon in this study than the acquired 
forms. Abrishami and Bagheri’s study 
on 73 patients with superior oblique 
palsy reported that the mean age of 
cases was 19.7 (SD 11.7) years [16], 
while Simons and Saunders reported a 
mean age of superior oblique palsy of 
more than 30 years and confirmed that 
acquired factors were more common 
in the pathogenesis of superior oblique 
palsy [17].

In our study 24.9% of cases had a 
family history of strabismus, similar 
to Mvogo and Ellong, who reported 
28.7% of cases had a positive family 
history and that in most of them the 
deviation type was similar to that of 
other family members [18]. Wilmer 
and Backus reported that genetics had 
an important role in etiology of stra-
bismus [19]. Although positive family 
history in our cases did not confirm a 
genetic role in the pathogenesis of verti-
cal strabismus, it might be an interesting 
topic for future studies.

Refractive errors were found in 
60.4% of patients and hyperopia was the 
most common type. Bagheri et al. [12] 
and Najafi [15] had similar findings as 
our study but Abrishami and Bagheri 
showed a higher prevalence of refrac-
tive errors and myopia [16]. This high 
rate of refractive errors may confirm 
that refractive error is a risk factor for 
strabismus.

Vertical strabismus is frequently 
associated with horizontal strabismus 
and our results showed that in a ma-
jority of cases vertical strabismus was 
combined with horizontal deviation 
(80.8% of cases). Esotropia was the 
most common combination type. 
Chang and Yang reported the same 
results in a study of patients with hyper-
tropia due to inferior oblique overac-
tion [20]. In contrast, Abrishami and 
Bagheri reported that exotropia was 
more common with vertical strabismus 
than was esotropia [16]. In our study 
presumably due to congenital factors, 
esotropia was more common in cases 
aged ≤ 10 years and exotropia in cases 
aged > 10 years. 

In our study hypertropia (91.7%) 
was more common than hypotropia 
(8.3%). In Bagheri and Eshaghi’s study 
on patients with superior oblique palsy, 
monocular was significantly more com-
mon than bilateral involvement [21]. 
The higher rate of hypertropia in our 
study may be due to the higher preva-
lence of inferior oblique overaction 
(72.5%) than superior oblique palsy 
(11.7%). In our study bilateral involve-
ment was more common in cases ≤ 10 
years old and unilateral involvement in 
cases > 10 years old, presumably due to 
a higher incidence of acquired factors in 
this age group.

In our study congenital factors were 
more prevalent than acquired ones 
(83.0% versus 17.0%), and this agrees 
with Megha and Tollefson’s [22] and 
Kaczmarek’s [23] studies. In contrast, 
Simons and Saunders [17] and Parks 
and Mitchell [24] reported a higher 
prevalence of acquired factors, espe-
cially trauma. In general, early diagnosis 
is made in most cases of congenital ver-
tical strabismus when it is accompanied 
by the horizontal type.

The prevalence of dissociated ver-
tical deviation and Brown syndrome 
were 10.2% and 1.9% respectively in 
our study. The prevalence of dissociated 
vertical deviation has been reported 
in other studies as varying from 17.0% 

[20] to 7.1% and 5.8% [12] respectively. 
Brown syndrome has been reported as 
1.8% [22].

In our study, 61.9% of cases were 
managed without any surgery. This 
may be due to the presence of cases of 
clinically insignificant, small-angle de-
viation or patient factors such as fear of 
surgery or not attending for follow-up. 
The most frequent surgery types were 
inferior oblique recess and superior 
rectus recess. Most patients (79.2%) 
had 1-stage surgery while 17.8% had 
2-stage surgery.

With 6 months postoperative 
follow-up, 61.1% of our cases showed 
excellent results without any vertical 
deviation. Morris’s study showed 52% 
of patients had no deviation 9 months 
after operation on the vertical rectus 
[25]. In Moon and Lee’s study on 22 
patients with superior oblique palsy 
who had inferior oblique recess the 
recess operation and remission rate 
during 12 months follow up was 91% 
[26]. In Hatz et al.’s [27] and Maruo 
and Kubota’s studies [28], the rate 
of inferior oblique recess surgery was 
greater and the vertical deviation was 
more severe, and due to residual devia-
tion cases needed a second operation 
on the vertical rectus muscle. Inferior 
oblique recess was the most common 
operation type and the outcome was 
good in 82.6% of Oguz et al.’s cases 
[29]. Better outcome rates in Oguz 
et al.’s study than in our study may 
be due to differences in the definition 
of residual deviation of ≤ 4 primary 
deviations. According to these studies, 
inferior oblique recess was the most 
common operation for vertical devia-
tion and most patients recovered with 
the first stage of surgery but in cases 
of large deviation second-stage sur-
gery was necessary. More than one 
operation technique and continuous 
follow up and management of patients 
is sometimes necessary for achieving 
better outcomes.

Subconjunctival haemorrhage in 
14.9% and conjunctivitis in 6.0% were 
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the most common postoperative 
complications in our cases. Severe 
infection was uncommon in post-
operative follow up. Although cel-
lulitis is a severe postoperative 
complication it has rarely been 
reported in previous studies [30]. 
Conjunctival cyst with subconjunc-
tival noninflammatory mass might 
be seen from a few days until a few 
weeks after surgery [30]. We did not 

have any cases of cellulitis or con-
junctival cyst in the current study. 
Diplopia was reported to be a com-
mon complication in elderly patients 
which generally disappeared a few 
hours to a few months after fusion 
but remained fixed in some cases 
[30]. In our study we had 5 cases with 
post operative diplopia, and this was 
eradicated in all except 1 case, which 
was managed with prisms.

Conclusions

Our study showed that the most com-
mon causes of vertical strabismus were 
congenital and many patients had a fam-
ily history of vertical strabismus. Although 
some congenital causes are not prevent-
able, early diagnosis and management in 
affected families and screening of patients 
with a family history of strabismus may 
decrease the risk of complications.
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Vertical strabismus cases and their surgical outcome 
in Yazd, Islamic Republic of Iran
M.R. Besharati,1 M. Mahdavi 1 and N. Ghasemi 2

ABSTRACT Early diagnosis and management of strabismus is needed to avoid complications such as amblyopia. 
In this retrospective cohort study we reviewed the profile and surgical outcome of vertical strabismus patients 
attending a clinic in Yazd city in the Islamic Republic of Iran. From the medical files of 265 patients, 19.2% were 
found to have pure vertical deviation and 80.8% had combined horizontal and vertical strabismus. Congenital 
causes were recorded for 83.0% of cases and 24.9% had a family history of strabismus. Hypertropia (91.7%) was 
more common than hypotropia (8.3%). There was a statistically significant relationship between age at onset and 
vertical strabismus. Female patients had a higher rate of congenital vertical strabismus than did male patients. 
There was no significant association between surgery outcomes and sex or age of onset of strabismus. Early 
diagnosis and management in affected families and screening of patients with strabismus family history is needed.
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حاالت احَلَول العمودية )الرأسية( وَحَصائلها اجلراحية يف َيْزد، مجهورية إيران اإلسالمية 
حممد رضا بشاريت، منيزة مهدوي، نرسين قاسمي

اخلالصة: متس احلاجة للتشخيص الباكر ومعاجلة احلََول لتفادي مضاعفات من قبيل الَغَمش )العني الكسولة(. ويف هذه الدراسة االستعادية، راجع 
الباحثون امللفات واحلصائل اجلراحية ملرىض احلََول العمودي )الرأيس( الذين يراجعون العيادة يف مدينة َيْزد يف مجهورية إيران اإلسالمية. ومن بني 
265 ملفًا طبيًا للمرىض، وجد الباحثون أن 19.2% منها كان لدهيم انحراف عمودي )رأيس( رصف، وأن 80.8% كان لدهيم َحَول مشرتك عمودي 

وأفقي. وقد أمكن تسجيل األسباب اخِلْلقية للَحَول يف 83% من احلاالت، وكان لدى 24.9% سابقة عائلية للَحَول. وكان االْحِوالَل الفوقاين أكثر 
شيوعًا )91.7%( من االْحِوالَل التحتاين )8.3%(. وكان هناك عالقة َتَراُبط ُيعتدُّ هبا إحصائيًا بني العمر عند بدء احلََول وبني احلََول العمودي )الرأيس(. 
ل احلََول العمودي اخللقي أعىل يف اإلناث اإلناث عام هو عليه يف الذكور. ومل يكن هناك ترابط ُيعتدُّ به إحصائيًا بني حصائل اجلراحة وبني  وكان معدَّ
املتأثرة، مع حتّري املرىض  الباكرة لدى األرس  الباكر واملعاجلة  اجلنس أو العمر أو بدء اإلصابة لدى املصابني باحلََول. ومتسُّ احلاجة إىل التشخيص 

املصابني باحلََول ممن لدهيم سابقة عائلية.

Cas de strabisme vertical et issue des interventions chirurgicales à Yazd (République islamique d’Iran)

RÉSUMÉ Le diagnostic et la prise en charge précoces d’un strabisme sont nécessaires pour éviter les complications 
telles qu’une amblyopie. Dans la présente étude de cohorte rétrospective, nous avons examiné le profil des 
patients atteints d’un strabisme vertical consultant en établissement de soins dans la ville de Yazd (République 
islamique d’Iran) et l’issue des interventions chirurgicales. L’étude des dossiers médicaux de 265 patients a 
mis en évidence une déviation verticale simple chez 19,2 % et un strabisme horizontal et vertical chez 80,8 % 
d’entre eux. Des origines congénitales étaient en cause dans 83,0 % des cas et 24,9 % avaient des antécédents 
familiaux de strabisme. Une hypertropie (91,7 %) était plus fréquente qu’une hypotropie (8,3 %). Il existait une 
relation statistiquement significative entre l’âge de survenue et un strabisme vertical. Les strabismes verticaux 
congénitaux étaient plus fréquents chez les femmes que chez les hommes. Aucune association significative n’a 
été trouvée entre l’issue des interventions chirurgicales et le sexe du patient ou l’âge de survenue du strabisme. Le 
dépistage, le diagnostic et la prise en charge précoces sont requis dans les familles affectées et chez les patients 
ayant des antécédents familiaux de strabisme.
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Introduction

Although the prevalence of vertical stra-
bismus in the population is lower than 
that of horizontal deviations, this type of 
strabismus tends to have more serious 
symptoms and is likely to need surgery 
in most cases [1]. Worldwide the preva-
lence of vertical strabismus had been 
reported to be around 1%–5% of the 
population [2–5]. Patients with vertical 
strabismus have more head symptoms 
(head tilt) than those with the horizon-
tal type and in some cases these lead 
to diplopia, diminished visual acuity 
and palpebral fissure changes [6]. Early 
diagnosis and management of vertical 
strabismus is needed to reduce the risk 
of complications such as amblyopia [7].

Age of onset and early surgery are 
important issues in the management 
of vertical strabismus [8]. Studies have 
shown that the prevalence of strabis-
mus in the family members of affected 
patients is greater than in the general 
population [4,9]. Determining a family 
history of strabismus can therefore help 
identify the population for screening 
[4]. Strabismus causes considerable 
psychosocial problems in patients and 
their families and dramatically decreas-
es their quality of life [10]. The etiology 
of strabismus has been classified into 
congenital and acquired factors [5]. 
Smoking during pregnancy, lower age 
of childbearing and paediatric infection 
have been reported as congenital risk 
factors for strabismus [5].

We performed this study in Yazd, 
Islamic Republic of Iran, to review the 
profile of vertical strabismus and its 
surgical outcome in order to design bet-
ter management strategies for vertical 
strabismus patients in the future.

 Methods

Study design and sample
This retrospective cohort study was 
performed on the medical files of all 
vertical strabismus patients who had 

been newly referred for treatment to 
Yazd eye clinic between March 2008 
and September 2010 (n = 265). Data 
were collected from patients who had at 
least 6 months postoperative follow up.

Data collection
The questionnaire had 14 items to 
collect data about sex, age of onset of 
deviation, operation performed and 
family history of strabismus. We classi-
fied patients based on the age of onset 
as ≤ 10 years (n = 235) and > 10 years 
(n = 30). Refractive errors were based 
on spherical equivalents (sphere +1/2 
astigmatism). We classified refractive 
errors as normal (< 1 dioptre), mild 
(1–3 dioptres), moderate (3–6 diop-
tres) and severe (> 6 dioptres). Vertical 
strabismus was classified as with and 
without horizontal deviation (left/
right hypertropia or hypotropia were 
considered as vertical strabismus type). 
The causes of vertical strabismus were 
defined as one or more of: congenital, 
paralytic, mechanical, postoperative, 
traumatic, primary muscular, thyroid 
disease and postepilepsy. The muscles 
involved in paralysis (superior oblique, 
inferior oblique or rectus) were noted.

We recorded what kind of therapy 
was given including glasses, eye patch 
therapy, surgery or conservative therapy 
and follow up. Vertical strabismus sur-
gery techniques were classified as: infe-
rior rectus (recess or resect), superior 
oblique (tenotomy or tightening), su-
perior rectus (recess or resect) or recess 
and resect of vertical muscles. Surgical 
outcomes were classified as aligned (eyes 
straight without any vertical deviation), 
undercorrection (residual deviation) or 
overcorrection (deviation on the reverse 
operation side). Postoperative complica-
tions were recorded as: undercorrection, 
overcorrection, dehiscence of conjunc-
tiva, conjunctivitis, suture sensitivity, di-
plopia or subconjunctival haemorrhage.

Statistical analysis
Data were entered into SPSS, version 15 
software and quantitative variables were 

presented by as mean and standard 
deviation (SD) and qualitative variables 
were presented by frequency tables 
(numbers and percentages). Analysis 
was done using the chi-squared and 
Fisher exact tests. P-values < 0.05 were 
assumed to be statistically significant.

Results

Background characteristics of 
patients
We assessed the records of 265 patients 
with vertical strabismus (130 males and 
135 females). The mean age of patients 
at presentation to the clinic and the 
mean age of onset were 15.0 (SD 11.8) 
years and 2.8 (SD 8.5) years respective-
ly. Other demographic data recorded 
showed that 307 (76.8%) were married, 
181 (45.3%) were from rural areas and 
121 (30.3%) were illiterate. 

Characteristics of vertical 
strabismus
Table 1 shows the characteristics of 
the vertical strabismus cases. In our 
study 19.2% of patients had pure verti-
cal deviation and 80.8% had combined 
horizontal and vertical strabismus. In 
the combined cases, vertical strabismus 
was noted with esotropia in 50.9% of 
patients and with exotropia in 29.8%. 
We found no statistically significant 
difference in the rate of combination 
strabismus between the sexes (P = 0.32) 
(Table 1). However, among patients 
aged ≤ 10 years at onset of strabismus 
14.9% had pure vertical strabismus and 
55.7% had vertical strabismus with eso-
tropia compared with 53.3% and 13.3% 
respectively of patients aged > 10 years 
(P < 0.001) (Table 2).

Most vertical strabismus types were 
hypertropia: bilateral (38.9%), right 
(33.2%) or left (19.6%). Again, there 
was no significant association between 
vertical strabismus types and the sex of 
cases (P = 0.98) (Table 1), but there 
were age differences. Bilateral hypertro-
pia was found in 43.8% (103/235) of 
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patients with age of onset ≤ 10 years but 
in none (0/30) of those aged > 10 years. 

The inferior oblique (72.5%) and 
superior oblique (11.7%) were the most 
common muscles involved (Table 1).

Refractive errors were found in 
one or both eyes of 60.4% of patients. 

Hyperopia and myopia were the most 
common refractive errors (32.1% and 
17.0% respectively) (Table 1).

Causes of vertical strabismus

Examination of referral patterns showed 
that more than half of patients had 

vertical strabismus at the time of birth. 
The most common causes of vertical 
strabismus were congenital in 220 cases 
(83.0%). Female patients had a signifi-
cantly higher rate of congenital vertical 
strabismus than male patients (87.4% 
versus 78.5%) (P = 0.04) (Table 1). The 

Table 1 Characteristics of vertical strabismus in the study participants

Variable Total
(n = 265)

Males
(n = 130)

Females
(n = 135)

No. % No. % No. %

Deviation type       

 Pure vertical 51 19.2 24 18.5 27 20.0

Combined horizontal and vertical

With esotropia 135 50.9 62 47.7 73 54.1

With exotropia 79 29.8 44 33.8 35 25.9

Type of vertical strabismus  

Hypertropia

Bilateral 103 38.9 51 39.2 52 38.5

Right 88 33.2 42 32.3 46 34.1

Left 52 19.6 25 19.2 27 20.0

Hypotropia

Bilateral 2 0.8 1 0.8 1 0.7

Right 8 3.0 5 3.8 3 2.2

Left 12 4.5 6 4.6 6 4.4

Refractive errors  

Hyperopia 85 32.1 41 31.5 44 32.6

Myopia 45 17.0 21 16.2 24 17.8

Astigmatism 30 11.3 14 10.8 16 11.9

None 105 39.6 54 51.0 51 39.6

Family history of vertical strabismus 66 24.9 – – –  –

Cause of vertical strabismus  

Acquired 45 17.0 28 21.5 17 12.6

Trauma 19 7.2 16 12.3 3 2.2

Paralytic 14 5.3 6 4.6 8 5.9

Other 12 4.5 6 4.6 6 4.4

Congenital 220 83.0 102 78.5 118 87.4

Primary muscle overaction 150 56.6 73 56.2 77 57.0

Dissociated vertical deviation 27 10.2 12 9.2 15 11.1

Paralytic 19 7.2 8 6.2 11 8.1

Brown syndrome 5 1.9 2 1.5 3 2.2

Congenital fibrosis. 2 0.8 1 0.8 1 0.7

Other 17 6.4 6 4.6 11 8.1

Muscles involved  

Inferior oblique overaction 192 72.5 94 72.3 98 72.6

Superior oblique palsy 31 11.7 15 11.5 16 11.9

Superior rectus overaction 27 10.2 12 9.2 15 11.1

Other 15 5.7 9 6.9 6 4.4
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congenital forms were mainly due to 
primary muscle overaction in 56.6% of 
patients, followed by dissociated vertical 
deviation (10.2%) and paralytic causes 
(7.2%). In patients with age of onset ≤ 
10 years old, primary hypertropia (177 
cases) and paralytic causes (25 cases) 
were the most common congenital 
causes. Among cases with primary over-
action, 150 were congenital and 16 were 
acquired overaction.

The remaining 45 cases (17.0%) 
had acquired causes of vertical strabis-
mus. Trauma was the most common 
acquired cause (7.2%) and the rate in 
male patients (12.3%) was significantly 
higher than in females (2.2%) (Table 
1) (P < 0.001). Trauma was the cause 
in 14 (46.7%) of patients aged > 10 
years at onset of strabismus compared 
with only 5 (2.1%) of those aged ≤ 10 
years.

A quarter of the patients (24.9%) 
had a positive family history of vertical 
strabismus.

Surgical treatment
A total of 101 cases (38.1%) were treated 
surgically (Table 3). The mean length of 
hospital stay was 1.5 (1.1) days. The most 
common surgical procedures were infe-
rior oblique recess in 77 cases (76.2%), 
superior rectus recess in 23 (22.8%) and 
inferior rectus recess in 12 cases (11.9%) 
(surgery was done on more than 1 
muscle). The records of the operation 
showed that 80 (79.2%) had 1 stage, 
18 (17.8%) had 2 stages and 3 (3.0%) 
had 3 or more stages of surgery. During 
6 months follow-up, the outcome was 
aligned for 53.5% of patients, undercor-
rected for 29.7% and overcorrected for 
5.9% (no follow-up data available for 
10.9% of cases). There was no signifi-
cant difference between the sexes in the 
outcome of surgery (Table 3). There 
was also no difference according to age 
of onset of strabismus; 55/90 (61.1%) 
of those aged ≤ 10 years had successful 
alignment versus 7/10 (70.0%) of those 
aged > 10 years (P = 0. 614).

One-third of these patients (33.7%) 
developed complications of surgery, 
most commonly subconjunctival 
haemorrhage in 15 cases (14.9%) and 
conjunctival infection in 6 (6.0%). 
There were 5 cases (5.0%) with postop-
erative diplopia, which was eradicated 
in all except 1 case which was managed 
with prisms. No significant relationship 
was seen between the mean age of on-
set of vertical strabismus and presence 
of surgical complications, or between 
type of vertical strabismus and surgi-
cal complications (P > 0.05) (data not 
shown).

Discussion

This study show no significant differ-
ences in the numbers of males and 
females presenting to this clinic with 
vertical strabismus, and this agrees with 
the studies of Chang et al. [11] and 
Bagheri et al. [12,13]. Others, however, 

Table 2 Classification of patients with vertical strabismus by age of onset

Deviation type Age at onset (years)

≤ 10 (n = 235) > 10 (n = 30)

No. % No. %

Pure vertical 35 14.9 16 53.3

Combined with exotropia 69 29.4 10 33.3

Combined with esotropia 131 55.7 4 13.3

Table 3 Surgical management of patients with vertical strabismus by sex

Variable Total Males Females

No. % No. % No. %

Surgical treatment  (n = 265) (n = 130) (n = 135)

Yes 101 38.1 46 35.4 55 40.7

No 164 61.9 84 64.6 80 59.3

Outcome of surgery  (n = 101) (n = 46) (n = 55)

Aligned 54 53.5 23 50.0 31 56.4

Undercorrected 30 29.7 16 34.8 14 25.5

Overcorrected 6 5.9 2 4.3 4 7.3

No follow-up 11 10.9 5 10.9 6 10.9

Complications of surgery  (n = 101) (n = 46) (n = 55)

Yes 34 33.7 16 34.8 18 32.7

No 67 66.3 30 65.2 37 67.3
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have reported that the prevalence of 
vertical strabismus was higher in males 
than females [14,15]. Najafi’s study in 
Islamic Republic of Iran found that 
the prevalence of hypertropia was 
similar between the sexes but hypo-
tropia due to traumatic events was 
higher in males than females [15]. The 
small sample sizes and differences in 
epidemiological characteristics might 
explain the differences between study 
fndings.

The mean age of patients presenting 
was 15.0 (SD 11.8) years and more 
than half of them were affected from 
birth. It confirms that congenital causes 
of vertical strabismus were more com-
mon in this study than the acquired 
forms. Abrishami and Bagheri’s study 
on 73 patients with superior oblique 
palsy reported that the mean age of 
cases was 19.7 (SD 11.7) years [16], 
while Simons and Saunders reported a 
mean age of superior oblique palsy of 
more than 30 years and confirmed that 
acquired factors were more common 
in the pathogenesis of superior oblique 
palsy [17].

In our study 24.9% of cases had a 
family history of strabismus, similar 
to Mvogo and Ellong, who reported 
28.7% of cases had a positive family 
history and that in most of them the 
deviation type was similar to that of 
other family members [18]. Wilmer 
and Backus reported that genetics had 
an important role in etiology of stra-
bismus [19]. Although positive family 
history in our cases did not confirm a 
genetic role in the pathogenesis of verti-
cal strabismus, it might be an interesting 
topic for future studies.

Refractive errors were found in 
60.4% of patients and hyperopia was the 
most common type. Bagheri et al. [12] 
and Najafi [15] had similar findings as 
our study but Abrishami and Bagheri 
showed a higher prevalence of refrac-
tive errors and myopia [16]. This high 
rate of refractive errors may confirm 
that refractive error is a risk factor for 
strabismus.

Vertical strabismus is frequently 
associated with horizontal strabismus 
and our results showed that in a ma-
jority of cases vertical strabismus was 
combined with horizontal deviation 
(80.8% of cases). Esotropia was the 
most common combination type. 
Chang and Yang reported the same 
results in a study of patients with hyper-
tropia due to inferior oblique overac-
tion [20]. In contrast, Abrishami and 
Bagheri reported that exotropia was 
more common with vertical strabismus 
than was esotropia [16]. In our study 
presumably due to congenital factors, 
esotropia was more common in cases 
aged ≤ 10 years and exotropia in cases 
aged > 10 years. 

In our study hypertropia (91.7%) 
was more common than hypotropia 
(8.3%). In Bagheri and Eshaghi’s study 
on patients with superior oblique palsy, 
monocular was significantly more com-
mon than bilateral involvement [21]. 
The higher rate of hypertropia in our 
study may be due to the higher preva-
lence of inferior oblique overaction 
(72.5%) than superior oblique palsy 
(11.7%). In our study bilateral involve-
ment was more common in cases ≤ 10 
years old and unilateral involvement in 
cases > 10 years old, presumably due to 
a higher incidence of acquired factors in 
this age group.

In our study congenital factors were 
more prevalent than acquired ones 
(83.0% versus 17.0%), and this agrees 
with Megha and Tollefson’s [22] and 
Kaczmarek’s [23] studies. In contrast, 
Simons and Saunders [17] and Parks 
and Mitchell [24] reported a higher 
prevalence of acquired factors, espe-
cially trauma. In general, early diagnosis 
is made in most cases of congenital ver-
tical strabismus when it is accompanied 
by the horizontal type.

The prevalence of dissociated ver-
tical deviation and Brown syndrome 
were 10.2% and 1.9% respectively in 
our study. The prevalence of dissociated 
vertical deviation has been reported 
in other studies as varying from 17.0% 

[20] to 7.1% and 5.8% [12] respectively. 
Brown syndrome has been reported as 
1.8% [22].

In our study, 61.9% of cases were 
managed without any surgery. This 
may be due to the presence of cases of 
clinically insignificant, small-angle de-
viation or patient factors such as fear of 
surgery or not attending for follow-up. 
The most frequent surgery types were 
inferior oblique recess and superior 
rectus recess. Most patients (79.2%) 
had 1-stage surgery while 17.8% had 
2-stage surgery.

With 6 months postoperative 
follow-up, 61.1% of our cases showed 
excellent results without any vertical 
deviation. Morris’s study showed 52% 
of patients had no deviation 9 months 
after operation on the vertical rectus 
[25]. In Moon and Lee’s study on 22 
patients with superior oblique palsy 
who had inferior oblique recess the 
recess operation and remission rate 
during 12 months follow up was 91% 
[26]. In Hatz et al.’s [27] and Maruo 
and Kubota’s studies [28], the rate 
of inferior oblique recess surgery was 
greater and the vertical deviation was 
more severe, and due to residual devia-
tion cases needed a second operation 
on the vertical rectus muscle. Inferior 
oblique recess was the most common 
operation type and the outcome was 
good in 82.6% of Oguz et al.’s cases 
[29]. Better outcome rates in Oguz 
et al.’s study than in our study may 
be due to differences in the definition 
of residual deviation of ≤ 4 primary 
deviations. According to these studies, 
inferior oblique recess was the most 
common operation for vertical devia-
tion and most patients recovered with 
the first stage of surgery but in cases 
of large deviation second-stage sur-
gery was necessary. More than one 
operation technique and continuous 
follow up and management of patients 
is sometimes necessary for achieving 
better outcomes.

Subconjunctival haemorrhage in 
14.9% and conjunctivitis in 6.0% were 
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the most common postoperative 
complications in our cases. Severe 
infection was uncommon in post-
operative follow up. Although cel-
lulitis is a severe postoperative 
complication it has rarely been 
reported in previous studies [30]. 
Conjunctival cyst with subconjunc-
tival noninflammatory mass might 
be seen from a few days until a few 
weeks after surgery [30]. We did not 

have any cases of cellulitis or con-
junctival cyst in the current study. 
Diplopia was reported to be a com-
mon complication in elderly patients 
which generally disappeared a few 
hours to a few months after fusion 
but remained fixed in some cases 
[30]. In our study we had 5 cases with 
post operative diplopia, and this was 
eradicated in all except 1 case, which 
was managed with prisms.

Conclusions

Our study showed that the most com-
mon causes of vertical strabismus were 
congenital and many patients had a fam-
ily history of vertical strabismus. Although 
some congenital causes are not prevent-
able, early diagnosis and management in 
affected families and screening of patients 
with a family history of strabismus may 
decrease the risk of complications.
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Iatrogenic illness in the paediatric intensive care unit 
at Gharian teaching hospital, Libya
A.M. Ismail 1 and S.A. Shedeed 2

ABSTRACT The aim of this prospective follow-up study was to determine the incidence and risk factors of iatrogenic 
illness and the outcome among cases admitted to the paediatric intensive care unit in a teaching hospital in Libya. 
The incidence of iatrogenic complications was 22.9% among 423 cases admitted over a 1-year period. Human 
error (18.4%) followed by machine defects (4.5%) were the most common causes of complications. The overall 
mortality rate was 7.6% and was significantly higher in iatrogenic cases than others (13.4% versus 5.8%). Paediatric 
risk of mortality (PRISM) score was a good predictor of risk of iatrogenic illness. Both mortality and occurrence 
of iatrogenic illness were significantly associated with: higher PRISM score, use of mechanical ventilation, higher 
bed occupancy rate in the unit, presence of respiratory and neurological diseases, prolonged duration of stay in 
the intensive care unit and younger age of the child.
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األمراض العالجية املنشأ يف وحدة الرعاية املرّكزة لألطفال يف املستشفى التعليمي يف غريان، ليبيا 
أمحدي إسامعيل، سعاد شديد

فية هذه هو التعرف عىل معدل احلدوث وعوامل االختطار لألمراض العالجية املنشأ وحصائل احلاالت  اخلالصة: كان اهلدف من دراسة املتابعة التشوُّ
زة لألطفال يف مستشفى تعليمي يف ليبيا. وقد تبينَّ أن معدل حدوث املضاعفات العالجية املنشأ قد وصل إىل %22.9  التي قبلت يف وحدة الرعاية املركنَّ
بي 423 حالة أدخلت عىل مدى عاٍم كامل. وكان أكثر األسباب شيوعًا هلذه املضاعفات: األخطاء البرشية )18.4%(، تتلوها األعطال التي تصيب 
احلاالت  مقابل   )%13.4( املنشأ  العالجية  احلاالت  يف  إحصائيًا  به  ُيعتدُّ  بمقدار  أعىل  وهو   ،%7.6 للوفيات  اإلمجايل  املعدل  وبلغ   ،)%4.5( املاِكنات 
األخرى )5.8%(. وقد كان َحَرز score اختطار الوفيات بي األطفال )PRISM( مؤرشًا جيدًا لتوقع اختطار األمراض العالجية املنشأ. وقد تراَبَط 
كلُّ من معدل الوفيات من األمراض العالجية املنشأ ومعدل حدوثها ترابطًا ُيعتدُّ به إحصائيًا مع َحَرز مرتفع الختطار الوفيات بي األطفال، ومع 
ة يف وحدة الرعاية املركزة، ومع وجود مرض تنفيس وعصبي، ومع مدة طويلة من  ل مرتفع إلشغال األرسنَّ استخدام التهوية التنفسية اآللينَّة، مع معدنَّ

زة، ومع صغر عمر الطفل. املكث يف وحدة الرعاية املركنَّ

Maladies iatrogènes en unité de soins intensifs pédiatriques à l'hôpital universitaire de Gharian en Libye

RÉSUMÉ La présente étude prospective de suivi visait à déterminer l'incidence et les facteurs de risque des 
maladies iatrogènes ainsi que leur évolution chez des patients admis en unité de soins intensifs pédiatriques 
d'un hôpital universitaire en Libye. L'incidence des complications iatrogènes était de 22,9 % sur 423 patients 
admis au cours d'une période d'un an. La cause de complications la plus fréquente était l'erreur humaine (18,4 %) 
suivie par les dysfonctionnements techniques (4,5 %). Le taux de mortalité globale était de 7,6 %, mais s'avérait 
nettement supérieur pour les cas iatrogènes (13,4 % par rapport à 5,8 %). Le score PRISM (Paediatric risk of 
mortality score) était un bon indicateur prédictif de maladie iatrogène. La mortalité tout comme la survenue 
d'une maladie iatrogène étaient fortement associées aux éléments suivants : un score PRISM élevé, le recours à la 
respiration artificielle, un taux d'occupation des lits important dans l'unité, la présence de maladies respiratoires 
et neurologiques, un séjour prolongé dans l'unité de soins intensifs et l'âge particulièrement jeune de l'enfant.
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Introduction:

The paediatric intensive care unit 
(PICU) has evolved as a unique setting 
for the care of children with unstable or 
life-threatening illness. The primary goal 
of intensive care is to prevent mortality 
in patients with reversible critical illness 
[1]. Despite efforts to provide the best 
care, complications may continue to 
occur in the critically ill patient, either 
because of the natural course of the 
disease or after a procedure or institu-
tion of a new therapy [2].

Iatrogenic illness is defined as an 
unexpected adverse condition that oc-
curs as a result of medical care and is 
independent of the patient’s underlying 
disease. It is an important determinant 
of the need for paediatric intensive care 
[3]. Iatrogenic illness has been classi-
fied as either due to complications of 
drugs or complications of a medical 
or surgical act [4]. The occurrence of 
nosocomial infection as an iatrogenic 
complication has been demonstrated 
to increase the risk of death in critically 
ill patients and the incidence of nosoco-
mial infection remains high especially 
in patients receiving critical care. Poor 
staff hygiene is considered to be leading 
source of infections acquired during 
hospitalization [5]. Monitoring of criti-
cally ill patients to assess their current 
status and anticipate problems is es-
sential to paediatric critical care and the 
assessment of PICU outcome has been 
done to evaluate the effectiveness and 
efficiency of such care [1]. The aims of 
the current study were to determine 
the incidence and risk factors for iatro-
genic illness, together with the outcome 
among cases admitted to the PICU of a 
teaching hospital in Libya in an attempt 
to prevent or minimize such illness.

Methods

Sample and setting
This was a prospective follow-up study 
of all cases admitted to the PICU of 

Gharian teaching hospital during the 
period December 2007 to December 
2008. The total number of beds in the 
PICU was 5. The staffing of the unit 
over 24 hours was divided into 2 shifts; 
each shift routinely included 2 doc-
tors, 2 nurses and 1 ancillary worker. 
In this study we excluded cases with 
low Glasgow coma scale (below 3) and 
patients who died within the first hour 
of admission.

Data collection
Data were collected from all patients 
regarding age, sex and primary diagnosis, 
after which patients were classified into 
medical emergency, surgical emergency 
or elective admission status. Severity 
of the illness was assessed at the end of 
admission day using the paediatric risk of 
mortality score (PRISM score) accord-
ing to Gale [6]. Laboratory investigations 
were carried out for diagnostic purposes 
(serum calcium, sodium, potassium, 
creatinine, blood urea, prothrombin 
time, partial thromboplastin time, se-
rum bilirubin and aspartate and alanine 
aminotransferases) and are not reported 
here. The bed occupancy rate in the unit 
at the time each case was admitted was 
determined by dividing the number of 
cases including this case by the total 
number of beds in the PICU (i.e. 5 beds) 
according to Thierry et al. [7].

Iatrogenic illness was assessed as 
present or absent according to the 
criteria of Joseph et al.[3]. If present, 
we determined whether it happened 
in the PICU and the type, i.e. whether 
it could be attributed to human error 
(adverse drug events, vascular catheter 
complication, nosocomial infection, 
cutaneous injury, bedsore, accidental 
extubation, laryngeal dyspnoea) or to a 
machine/equipment error (ventilator 
or other equipment, monitor malfunc-
tion) according to Joseph et al. [3]. The 
severity of each iatrogenic complica-
tion was classified as: minor (resolved 
spontaneously), moderate (required 
only routine therapy) or major (fatal 
or life-threatening if a specific intensive 

care therapy was required to treat the iat-
rogenic complication e.g. artificial venti-
lation) [8]. The duration of stay inside 
the PICU and outcome of the patients 
(alive or dead) were also determined.

Statistical analysis
The collected data in this study were 
statistically presented and analysed us-
ing descriptive statistics, chi-squared 
test, relative risk, confidence interval 
and correlation. We used Spearman 
correlation test for ordinal variables and 
numerical skewed variables and Pear-
son correlation test for interdependent 
numerical variables. Significance was 
accepted at a level of P < 0.05. Analyses 
were performed using the statistical 
software package SPSS, version 7.0 for 
Windows.

Results

Background characteristics
This prospective follow-up study was 
carried out over a period of 1 year and 
included 423 cases. The mean number 
of cases per month was 35.3 and per day 
was 1.2. The total number of beds in the 
PICU of Gharian teaching hospital was 
5, the mean number of cases for each 
bed per month was 7 and the mean 
duration of stay was 4.1 days. The char-
acteristics of the studied cases are sum-
marized in Table 1. The proportions of 
females and males in the sample were 
similar (48.7% versus 51.3%). The age 
range was 1 month to 6 years and the 
majority were aged < 2 years (69.5%). 
The underlying cause of admission to 
the PICU revealed that 28.1% of cases 
presented with respiratory diseases, 
20.6% with neurological diseases, 20.1% 
with gastrointestinal diseases, 13.9% 
with cardiac diseases and 17.3% with 
other conditions (diabetic ketoacidosis, 
renal conditions, organophosphorus 
poisoning, septicaemia, preoperative 
preparation, postoperative care, and 
drug poisoning). The PRISM scores 
ranged from 1 to 34 with a mean of 14.7.
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high PRISM score (≥ 30) and higher 
bed occupancy rate in the unit (> 3/5). 
The incidence of iatrogenic illness was 
significantly higher among ventilated 
cases (54.5%) compared with non- 
ventilated ones (21.2%) (RR = 2.57, 
95% CI: 1.68–3.94, P < 0.001). Out 
of 12 mechanically ventilated cases 
with iatrogenic illness, 9 developed 
ventilator-associated pneumonia 
and 3 developed septicaemia. The 
rates of developing iatrogenic illness 
were 34.5% for cases admitted to the 
PICU with respiratory disease, 32.9% 
for gastrointestinal disease, 16.1% for 
neurological disease, 11.7% for cardiac 
diseases and 9.6% for other disorders. 
Of the 7 cases with other disorders, 5 
had drug-induced complications and 
2 had septicaemia. Iatrogenic drug-
induced complications were detected 
in 5 cases (1.2% of admitted cases); 
2 cases were due to metoclopramide 
toxicity, 2 to carbamazepin toxicity and 
1 to haloperidol toxicity.

Table 3 displays the distribution of 
cases with iatrogenic illness according to 
severity of iatrogenic complications and 
age, bed occupancy rate and duration of 
stay. Most cases with moderate and ma-
jor complications were infants < 2 years 
of age (92.1% and 88.9% respectively, P < 
0.01), patients admitted when the PICU 
bed occupancy rate was > 3/5 (68.4% 
and 81.5% respectively, P < 0.01) and 
patients staying in the PICU ≥ 1 week 
(81.9% and 74.1% respectively, P < 0.05).

Mortality rate
Out of 423 cases admitted to this PICU 
over the 1-year period of this study 32 
died, an overall mortality rate of 7.6%. 
The mortality rate significantly increased 
with lower age, presence of respiratory 
disease, prolonged stay in the PICU, 
higher PICU bed occupancy rate and 
higher PRISM score (Table 4). The 
mortality rate was higher among cases 
with iatrogenic complications (13.4%) 
than those without (5.8%) (RR = 2.29, 
95% CI: 1.17–4.48, P < 0.05). More 
deleterious outcome was observed with 

Table 1 Characteristics of the study sample of children admitted to the paediatric 
intensive care unit (PICU) (n = 423)

Variable No. %

Age (years)

< 2 294 69.5

≥ 2–6 129 30.5

Sex

Male 217 51.3

Female 206 48.7

Duration of stay (weeks)

< 1 95 22.5

≥ 1 328 77.5

PICU bed occupancy rate

2/5 (40%) 142 33.6

3/5 (60%) 95 22.5

4/5 (80%) 137 32.4

5/5 (100%) 49 11.6

Cause of admission (underlying diseases)

Respiratory 119 28.1

Neurological 87 20.6

Gastrointestinal tract 85 20.1

Cardiac 59 13.9

Othera 73 17.3

PRISM score

1–9 77 18.2

10–19 168 39.7

20–29 100 23.6

≥ 30 78 18.4

Presence of iatrogenic illness

Yes 97 22.9

No 326 77.1

Type of iatrogenic complicationb

Human error

Yes 78 18.4

No 345 81.6

Mechanical error

Yes 19 4.5

No 404 95.5

Outcome

Dead 32 7.6

Alive 391 92.4
aDiabetic ketoacidosis, renal conditions, organophosphorus poisoning, septicaemia, preoperative 
preparation, postoperative care and drug poisoning. 
bAccording to Joseph et al. [3]. 
PRISM = paediatric risk of mortality [6]. 

Iatrogenic illness rate

The rate of iatrogenic illness among 
the studied cases is presented in Table 
2. The occurrence of iatrogenic illness 

significantly increased with: lower pa-
tient age (< 2 years), prolonged duration 
of stay in the PICU (≥ 1 week), presence 
of respiratory and neurological diseases, 
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the use of mechanical ventilation, where 
the mortality rate was 81.8% among 
ventilated cases compared with 3.5% 
among non-ventilated ones (RR = 23.4, 
95% CI: 13.5–40.7, P < 0.001).

Correlations
Variables that were significantly corre-
lated among studied cases are presented 
in Table 5. There was a significant cor-
relation between the presence of iatro-
genic illness and each of the following 
variables: PRISM score (r = 0.68), use of 
mechanical ventilation (r = 0.53), PICU 
bed occupancy rate (r = 0.52), presence 
of respiratory disease (r = 0.46), duration 
of stay in the PICU (r = 0.44) and age (r 

= –0.38). Also mortality outcome was 
significantly correlated to the following 
variables: PRISM score (r = 0.87), use 
of mechanical ventilation (r = 0.76), 
presence of iatrogenic complications (r 
= 0.40), severity of iatrogenic complica-
tions (r = 0.55), presence of respiratory 
disease (r = 0.37), duration of stay in the 
PICU (r = 0.52), bed occupancy rate (r 
= 0.48) and age of the child (r = –0.41).

Discussion

Iatrogenic illness
This study revealed that the incidence 
of iatrogenic complications among 

children admitted to the PICU of Ghar-
ian teaching hospital was 22.9%. Human 
errors as a cause of iatrogenic illness was 
found in 18.4% of studied cases and 
machine or equipment defects were the 
cause in 4.5%. This was in agreement 
with the results of other studies [3,4,7]. 
Payen et al. reported iatrogenic disease 
(due to human errors or machine/
equipment defects) in 21.6% of cases 
in a PICU [4]. Thierry et al. reported 
that human errors were responsible for 
18.6% of the cases of iatrogenesis in his 
study [7]. Joseph et al. reported that 
human errors were responsible for 4.0% 
of the total number of cases admitted to 
the PICU and machine or equipment 

Table 2 Occurrence of iatrogenic illness among children admitted to the paediatric intensive care unit (PICU) according to 
demographic and clinical data 

Variable Total
(n = 423)

Iatrogenic illness RR (95% CI) χ2-value P-value

Yes (n = 97) No (n = 326)

No. No. % No. %

Age (years) 11.64 < 0.001

< 2 294 81 27.6 213 72.5

≥ 2–6 129 16 12.4 113 87.6 2.22 (1.35–3.64)

Sex 0.08 > 0.05

Male 217 51 23.5 166 76.5

Female 206 46 22.3 160 77.7 1.05 (0.70–1.49)

Underlying diseases 27.5 < 0.001

Respiratory 119 41 34.5 78 65.6 1.87 (1.32–2.63)

Neurological 87 28 32.9 57 67.1 1.60 (1.11–2.33)

Gastrointestinal tract 85 14 16.1 73 83.9 0.65 (0.39–1.09)

Cardiac 59 7 11.9 52 88.1 0.47 (0.23–0.95)

Other 73 7 9.6 66 90.4 0.37 (0.18–0.77)

Duration of stay (weeks) 12.56 < 0.001

< 1 95 9 9.5 86 90.5

≥ 1 328 88 26.8 240 73.2 2.83 (1.48–5.41)

PICU bed occupancy rate 20.32 < 0.001

≤ 60% 237 35 14.8 202 85.2

> 60% 186 62 33.3 124 66.7 2.26 (1.56–3.25)

PRISM score 47.48 < 0.001

1–9 77 8 10.4 69 89.6 0.40 (0.20–0.79)

10–19 168 22 13.1 146 86.9 0.45 (0.28–0.69)

20–29 100 29 29.0 71 71.0 1.37 (0.95–1.98)

≥ 30 78 38 48.7 40 51.3 2.85 (2.05–3.94)

Mechanical ventilation 13.12 < 0.001

Yes 22 12 54.5 10 45.5

No 401 85 21.2 316 78.8 2.57 (1.68–3.94)

RR = relative risk; CI = confidence interval; PRISM = paediatric risk of mortality [6].
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defects were the reason for 4.3% of 
admitted cases [3] and Marcin et al. 
reported that machine or equipment 
defects were responsible for 7.6% of 
admitted cases [9].

This study also revealed that the fre-
quency of iatrogenic illness was higher 
in infants < 2 years of age (27.6%) than 
those aged ≥ 2 years (12.4%) and this as-
sociation was significant. This has been 
reported by other studies [10,11]. Libby 
et al. reported that the rate of iatrogenic 
illness in young children ranged from 
25%–29% and that the rate increased at 
lower ages [10].

In the present study, the propor-
tions of females and males in the sample 
were similar (48.7% versus 51.3%) and 
there were no sex differences in the oc-
currence of iatrogenic illness: 22.3% of 
females and 23.5% of males. This was in 
accordance with other studies [12,13].

The mean duration of stay in the 
PICU in this study was nearly 4 days 
and the frequency of iatrogenic illness 
increased as the duration of stay in-
creased: 26.8% among patients staying 
in the PICU ≥ 1 week compared with 
9.5% among those staying < 1 week. 
This agrees with other evidence that the 
risk of iatrogenic illness increased when 
the duration of stay was longer than 1 
week [9,14].

The distribution of cases accord-
ing to the cause of admission to the 
PICU revealed that the most common 
reason was respiratory disease, followed 
by neurological, gastrointestinal tract, 
cardiac and other diseases. The risk of 
developing iatrogenic illness was also 
highest for cases admitted with res-
piratory disease: 34.5% of cases of iat-
rogenic illness had respiratory disease 
compared with 28.1% of all cases admit-
ted to the unit. These findings were in 
agreement with reports from numer-
ous studies [15–18]. However, in 4 
PICUs in Moscow, the most common 
cause of admission in was neurological 
disorders [17] and Marcin et al. also 
reported that most of the complica-
tions developed in cardiac cases and 
only 3.5% of cases with GIT disorders 
had iatrogenic complications [9]. Iat-
rogenic drug-induced complications 
were recorded in 5 (1.2%) admitted 
cases. This agrees with Ross et al [1] 
who reported that drug-induced com-
plications accounted for 2.1% of cases 
admitted to a PICU, whereas Payen et 
al. reported that iatrogenic medications 
errors represented as much as 14.7% of 
admitted cases [4].

A significant positive correlation 
was found between the occurrence of 
iatrogenic illness and the use of me-
chanical ventilation: the incidence of 

iatrogenic illness was 54.5% among 
ventilated cases compared with only 
21.2% of non-ventilated cases. Out of 
12 mechanically-ventilated cases with 
iatrogenic illness, 9 (75.0%) developed 
ventilator-associated pneumonia and 
3 cases developed septicaemia. Oth-
ers have reported that pneumonia is a 
frequent iatrogenic complication of me-
chanical ventilation, with an incidence 
ranging from 9% to 80%, depending on 
the duration of mechanical ventilation 
and the diagnostic methods employed 
[9].

The PRISM score measures ill-
ness severity, based on abnormalities 
observed in the bedside examination 
and laboratory assessments [6]. In the 
present study, the PRISM score ranged 
from 1 to 34 with mean of 14.7, which 
is higher than the study of Wang et al. 
in which the PRISM score ranged from 
0–35 with mean of 6.48 [19], this could 
be explained by the fact that Gharian 
teaching hospital is a referral centre for 
the whole province and there is no 
PICU in the general hospitals in the 
local area. Among our cases, the highest 
rate of iatrogenic illness (48.7%) was 
observed among cases with PRISM 
score ≥ 30. Other reports showed that 
cases with higher PRISM score were 
more liable to develop complications 
during their ICU stay [9].

Table 3 Severity of iatrogenic illness among children admitted to the paediatric intensive care unit (PICU) according to 
demographic and clinical data

Variable Severity of iatrogenic complications χ2-value P-value

Minor
(n = 32)

Moderate
(n = 38)

Major
(n = 27)

Total
(n = 97)

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

Age (years)

< 2 22 68.8 35 92.1 24 88.9 81 83.5 7.67 < 0.01

≥ 2–6 10 31.3 3 7.9 3 11.1 16 16.5

PICU bed occupancy rate

≤ 60% 18 56.3 12 31.6 5 18.5 35 36.1

> 60% 14 43.8 26 68.4 22 81.5 62 63.9 9.58 < 0.01

Duration of stay (weeks)

< 1 16 50.0 7 18.4 7 25.9 30 30.9

≥ 1 16 50.0 31 81.6 20 74.1 67 69.1 8.54 < 0.05

RR = relative risk; CI = confidence interval.
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Our study also revealed that most of 
the moderate complications (requiring 
only routine therapy) and major com-
plications (requiring specific intensive 
care therapy to treat the complication, 
e.g. artificial ventilation) were observed 
among infants < 2 years old (92.1% and 
88.9% respectively), those admitted when 
the PICU bed occupancy rate was > 3/5 
(68.4% and 88.9% respectively) and pa-
tients staying in the PICU ≥ 1 week (81.9% 
and 69.1% respectively). These findings 
agree with many authors [4,11,12,20].

Mortality

The overall mortality rate of cases admit-
ted to the PICU over the 1-year period 
of this study was 7.6%. In another study 
of 9 PICUs the mortality rate ranged 
from 82.4% to 97.0% [21]. The low mor-
tality rate in our study could be because 
we did not include patients with low 
Glasgow coma scores at admission. The 
rate of mortality among cases develop-
ing iatrogenic illness was significantly 
higher than among non-iatrogenic cases 

(13.4% versus 5.8%). This agrees with 
the findings of Joseph et al. in which 
the mortality rate among iatrogenic 
cases was 15.7% and among the non- 
iatrogenic cases was 2.7% [3]. But 
in another study by the same author 
the mortality rate among iatrogenic 
cases was only 4.0% and among the non- 
iatrogenic cases was 8.9% [21]. El 
Nawawy reported that the mortality rate 
among iatrogenic cases was 50.0% and 
among non-iatrogenic cases was 38.6% 
[11]. Meanwhile, Payen et al. reported 

Table 4 Outcome among children admitted to the paediatric intensive care unit (PICU) according to demographic and 
clinical data

Variable Total
(n = 423)

Outcome RR (95% CI) χ2-value P-value

Dead
(n = 32)

Alive 
(n = 391)

No. % No. %

Age (years) 7.29 < 0.01

< 2 294 29 9.9 265 90.1 4.20 (1.30–13.7)

≥ 2–6 129 3 2.3 126 97.7

Sex 0.046 > 0.05

Male 217 17 7.8 200 92.2 1.08 (0.55–2.09)

Female 206 15 7.3 191 92.7

Underlying disease 11.59 < 0.05

Respiratory 119 17 14.3 102 85.7 2.89 (1.49–5.60)

Neurological 87 4 4.6 83 95.4 0.55 (0.19–1.53)

Gastrointestinal tract 85 6 7.1 79 92.9 0.92 (0.39–2.15)

Cardiac 59 2 3.4 57 96.6 0.41 (0.10–1.67)

Other 73 3 4.1 70 95.9 0.50 (0.16–1.58)

Duration of stay (weeks) 5.22

< 1 95 2 2.1 93 97.9

≥ 1 328 30 9.2 298 90.2 4.34 (1.06–17.9)

PICU bed occupancy rate 8.62 < 0.01

≤ 60% 237 10 4.2 227 95.9

> 60% 186 22 11.8 164 8.2 2.80 (1.36–5.77)

PRISM score 45.16 < 0.001

1–9 77 2 2.6 75 97.4 0.29 (0.07–1.23)

10–19 168 5 3.0 163 97.0 0.33 (0.13–0.85)

20–29 100 5 5.0 95 95.0 0.59 (0.24–1.51)

≥ 30 78 20 25.6 58 74.4 7.37 (3.76–14.4)

Iatrogenic illness 6.13 < 0.05

Yes 97 13 13.4 84 86.6 2.29 (1.17–4.48)

No 326 19 5.8 307 94.2

Mechanical ventilation 182.9 < 0.001

Ventilated 22 18 81.8 4 18.2

Non-ventilated 401 14 3.5 387 96.5 23.4 (13.5–40.7)

RR = relative risk; CI = confidence interval; PRISM = paediatric risk of mortality [6].
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no mortality in relation to any iatrogenic 
illness in a PICU [4]. This variation in 
mortality rates may be due to the differ-
ence in number of cases, ages of patients 
and the severity of iatrogenic illness in 
these various studies.

It was also observed in our study 
that the mortality rate was higher 
among infants < 2 years of age (9.9%), 
and there was a negative correlation 
between age and mortality outcome. 
This was in agreement with Libby et al. 
who reported that the mortality rate in 
young children ranged from 9%–90% 
[10]. Moreover, El Nawawy reported 
that the mortality rate increased as age 
decreased.

In our study there was no significant 
statistical difference between males and 
females as regards mortality rate [11]. 
This was in agreement with Magid et 
al. [13].

It was observed in this study that 
mortality rate increased as the duration 
of stay increased: 9.2% among cases 
staying ≥ 1 week compared with 2.1% 
among those staying < 1 week. A sig-
nificant positive correlation was present 

between mortality outcome and du-
ration of stay in the PICU. This was 
in agreement with Hewitt-Taylor who 
reported that most patients who stayed 
for 7 days or more died [22].

This study also revealed that the 
mortality rate significantly increased 
with increased bed occupancy rate in 
the PICU. The mortality rate was 4.2% 
when the bed occupancy rate was ≤ 
60% and 11.8% when it was > 60%. 
This was in agreement with Tilford et 
al. [20] and Sanchez [23]. We believe 
that when the occupancy rate in the 
unit is high, the workload on doctors 
and nurses is higher, which can lead 
to a greater risk of iatrogenic illness 
and therefore greater morbidity and 
mortality.

In this study the mortality rate 
among children with respiratory dis-
orders was 14.3% (the highest rate 
among the diseases) and a significant 
positive correlation was found between 
mortality outcome and the presence of 
respiratory diseases. This agrees with 
Thomas et al. who reported that res-
piratory problems were the commonest 

cause of death in infants admitted to the 
PICU [18].

The incidence of iatrogenic ill-
ness in this study was significantly 
higher among ventilated cases (54.5%) 
compared with non-ventilated ones 
(21.2%). A significant positive correla-
tion was present between the occur-
rence of iatrogenic illness and the use of 
mechanical ventilation (r = 0.53). This 
is in agreement with a study by Magid et 
al. who reported that the mortality rate 
among ventilated patients was 87.5% 
[13]. Mechanical ventilation, while 
frequently life-saving is also associated 
with numerous iatrogenic complica-
tions, some of which are themselves 
life-threatening, such as ventilator-
associated pneumonia of patients 
ventilated for longer than 48 hours, 
pneumothorax, tension pneumothorax, 
lung collapse, decreased cardiac output 
and hypotension [24].

This study also revealed that the 
frequency of mortality increased as the 
PRISM score increased, from 2.6% for 
cases with PRISM score 1–9, 3.0% for 
score 10–19 and 25.6% for score ≥ 30. 
Singhal et al. reported that the mortal-
ity rate was 8.2% for cases with PRISM 
score 1–9 [25], 24.4% for score 10–19 
and 66.7% for score ≥ 30. These results 
suggest that PRISM score may be used 
as a predictor for mortality in the PICU 
[25].

Conclusion and 
Recommendations

Iatrogenic complications represent 
a real problem in this PICU with an 
incidence rate of 22.9% among ad-
mitted cases. Human error (18.4%) 
followed by machine defects (4.5%) 
were the most common causes of iat-
rogenic complications. The mortality 
rate was 7.6% and PRISM score was 
a good predictor of high-risk cases in 
the PICU. Mortality outcome was 
significantly correlated with the oc-
currence and the severity of iatrogenic 

Table 5 Variables significantly correlated with iatrogenic illness and mortality 
among children admitted to the paediatric intensive care unit (PICU) 

Variable Correlation 
coefficient r

P-value

Presence of iatrogenic illness

PRISM score 0.68 < 0.001

Use of mechanical ventilation 0.53 < 0.001

PICU bed occupancy rate 0.52 < 0.001

Presence of respiratory disease 0.46 < 0.001

Duration of stay in PICU 0.44 < 0.01

Age –0.38 < 0.01

Mortality outcome

PRISM score 0.87 < 0.001

Use of mechanical ventilation 0.76 < 0.001

Presence of iatrogenic complications 0.40 < 0.01

Severity of iatrogenic complications 0.55 < 0.001

Presence of respiratory disease 0.37 < 0.01

Duration of stay in PICU 0.52 < 0.001

PICU bed occupancy rate 0.48 < 0.001

Age –0.41 < 0.01

PRISM = paediatric risk of mortality [6]. 
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illness. Moreover both mortality and 
the occurrence of iatrogenic illness 
were significantly associated with 
higher PRISM score, the use of me-
chanical ventilation, increased bed oc-
cupancy rate in the unit, the presence 

of respiratory disease, prolonged dura-
tion of stay in PICU and younger age 
of the child. Increasing the number of 
beds in PICU, improving the quantity 
and quality of manpower with contin-
uous supervision and proper training 

together with the frequent examina-
tion and assessment of patients using 
PRISM score to detect high-risk cases 
is recommended to minimize iatro-
genic complications and to improve 
outcomes in the PICU.
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Reference spirometric values in a Sudanese cohort
A.A. Bashir 1 and O.A.A. Musa 2

ABSTRACT To determine normal values of respiratory function for Sudanese, a randomized stratified cross-
sectional study was performed on 2250 healthy Sudanese aged 7–86 years in 2002–05. Data were obtained 
through a questionnaire, pulmonary function testing and taking anthropometric measurements. Lung function 
and anthropometric measurements were correlated and regression equations were derived. Sudanese of Arab 
ethnic background had significantly higher forced vital capacity (FVC), forced expiratory volume in 1 (first) second 
(FEV1) and peak expiratory flow rate (PEFR) than those of African ethnicity. In adults a positive correlation was 
found between lung function and height and a negative correlation with age. Gender and ethnic variations in 
Sudanese lung function were confirmed. Comparisons were made with data from other international studies. 
These values can be used as reference values in respiratory clinics in Sudan.
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ِقَيم مرجعية للقياسات التنفسية يف أترابيَّة سودانيَّة
أمري عيل بشري، عمر عبد العزيز موسى

ف عىل قيم الوظائف التنفسية لدى السودانيني، وقد شملت الدراسة  اخلالصة: أجرى الباحثان دراسة مستعرضة مطبَّقة خمتارة عشوائيًا ُبغية التعرُّ
اء ترتاوح أعامرهم بني 7 و86 عامًا يف املدة 2005-2002، وحصل الباحثون عىل املعطيات من خالل استبيان، ومن  2250 من السودانيني األِصحَّ

خالل اختبار قياس وظائف الرئة ومن خالل قياسات برشية أخرى. ومتّت دراسة الرتاُبط بني وظيفة الرئة وبني القياسات البرشية واشتقاق املعادالت 
التحّوفيَّة منها. وقد وجد الباحثان أن السودانيني الذين هم من أصل عريب لدهيم ِقَيم أكثر ارتفاعًا للسعة احليوية القرسية )FVC( وللحجم الزفريي 
َتَراُبط إجيايب لدى  الِقَيم لدى نظرائهم من أصل أفريقي. وقد شوِهَد  ْروّي عن هذه  الذِّ الزفريي  الثانية األوىل )EFV1(، وملعدل اجلريان  القرسي يف 
البالغني، بني وظائف الرئة وبني الطول، وترابط سلبي بني وظائف الرئة وبني العمر. وقد تأّكد وجود تفاوت يف وظائف الرئة لدى السودانيني بحسب 
اجلَنَْدر وبحسب واألصل الِعْرقّي. وأجرى الباحثان مقارنات مع معطيات مستمّدة من دراسات دولية أخرى، وتبنيَّ هلم أن هذه الِقَيم التي حصلوا 

عليها يمكن استخدامها باعتبارها ِقَياًم مرجعية يف العيادات التنفسية يف السودان.

Valeurs spirométriques de référence dans une cohorte soudanaise

RÉSUMÉ Afin de déterminer les valeurs normales de la fonction respiratoire des Soudanais, une étude 
transversale, randomisée et stratifiée a été réalisée entre 2002 et 2005, auprès de 2250 personnes en bonne 
santé âgées de 7 à 86 ans. Les données ont été obtenues au moyen d’un questionnaire, d’une exploration 
fonctionnelle respiratoire et d’une prise de mesures anthropométriques. La fonction pulmonaire et les mesures 
anthropométriques étaient corrélées. Des équations de régression ont été établies. Les Soudanais d’origine arabe 
avaient une capacité vitale, un volume expiratoire maximal seconde et un débit expiratoire de pointe nettement 
supérieurs à ceux des Soudanais d’origine africaine. Chez les adultes, une corrélation positive a été observée 
entre la fonction pulmonaire et la taille, alors qu’une corrélation négative a été notée avec l’âge. Les variations 
dans les fonctions pulmonaires des Soudanais en fonction du sexe et de l’origine ethnique ont été confirmées. 
Des comparaisons ont été faites avec les données d’autres études internationales. Ces valeurs peuvent être 
utilisées en tant que valeurs de référence dans les centres soudanais spécialisés en santé respiratoire.
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Introduction

Reference values for health measures 
can be subject-based using baseline 
values from the same individual ob-
tained when he/she in a defined state 
of health or population-based using 
data obtained from a group of well-
defined reference individuals. In the 
case of respiratory parameters, predic-
tion equations obtained from a refer-
ence population provide a baseline for 
evaluating the pulmonary function of a 
subject, based usually on the person’s 
standing height, age and sex [1].

There are well-documented eth-
nic, sex, age, geographical, postural, so-
cioenvironmental, occupational and 
instrumental variations in lung func-
tion measures. Significantly higher 
vital capacities were found in a white 
population compared with blacks 
[2,3] and in Africans compared with 
Indians [4]. American Indians showed 
lower forced vital capacity (FVC) and 
forced expiratory volume in 1 second 
(FEV1) values than American whites 
[5]. Lower lung volumes and capaci-
ties [6] as well as flow rates [7] have 
been recorded from females com-
pared with males. An inverse relation-
ship between age and lung function 
values is present in adults and a direct 
relationship is found with height and 
weight [8].

A reference set of normal lung func-
tion values are needed in Sudan for use 
in diagnosis, follow-up, pre-surgical 
assessment and research. The earliest 
attempt to obtain normal spirometric 
values, in 1977, used a small sample 
and included only 2 areas of Sudan 
[9]. The study found that the Sudanese 
values were lower than the interna-
tional ones, with differences between 
inhabitants of different areas [10]. A 
pilot study in Gezira (central Sudan) 
in 1998 gave similar indicators and 
confirmed the feasibility of performing 
a large national study to derive the nor-
mal spirometric values for Sudanese 
[11].

The present study was designed 
to find out the normal values of FVC, 
FEV1, FEV1/FVC% and peak expira-
tory flow rate (PEFR) for normal Su-
danese, and to correlate the obtained 
lung function values with age, body 
weight, height, sex and ethnic group 
so as to derive prediction equations 
for normal lung function measures 
for adults and children of both sexes. 
Spirometric values obtained from the 
current study will provide the only 
large-scale data for eastern and central 
Africa.

Methods

Study design
This was a cross-sectional study 
performed over the period 2002–05 
on subjects from different regions of 
Sudan. Ethical clearance for the study 
was issued by the administration of 
the Faculty of Medicine, University of 
Gezira.

Regional because in Sudan each re-
gion constitutes a specific ethnic group, 
the only exception is the southerners 
that we take them from northern re-
gions.

Subjects
A total of 2250 Sudanese subjects aged 
7–86 years old (1162 males and 1088 
females) were included. The sample 
size was calculated using a confidence 
level of 95%, confidence interval of 
2.07 and estimated population of 
30–40 million. Sampling was of strati-
fied type whereby the population was 
divided into subgroups by age, sex 
and geographical region then random 
selection was performed within the 
subgroups from the available lists 
[12]. Subjects were chosen randomly 
from volunteers from a number of oc-
cupational groups (manual workers, 
professionals, students, pensioners, 
housewives), recruited from various 
locations such as government min-
istries, administration departments, 

universities, schools, sport clubs, 
mosques and churches.

Subjects were chosen from differ-
ent regions to reflect different regional 
tribal groups: central (Khartoum, 
Medani and Kosti), north (Atbra), 
west (Elfashir, Nyala, Jabal Mara) and 
east (Gadarif). Data for the south were 
taken from south Sudanese people 
living in Rabak (near the border with 
South Sudan) and in Khartoum. The 
ethnic background was established 
on a regional basis as specific tribes are 
resident in each region. Subjects were 
classified as Arab (north, west and 
east Sudanese) and African (south 
Sudanese) ethnic origin. Ethnic group 
was established from a questionnaire 
about the parents’ and grandparents’ 
tribes.

Subjects were considered “normal” 
if they had never smoked tobacco; 
reported no history of symptoms of 
respiratory diseases; had normal car-
diopulmonary signs on clinical exami-
nation; had no history of occupation 
exposure to dust; and were willing and 
able to cooperate [7]. Subjects were 
excluded if they did not satisfy the inclu-
sion criteria; if they were smokers; if 
they had respiratory or cardiovascular 
disease; or if they did not perform the 
respiratory tests correctly. The response 
rate of our subjects to the tests was over 
95%.

Data collection
A questionnaire was designed as a 
modification of the British Medical Re-
search Council and Los Angeles inter-
net protocol television questionnaires. 
The questionnaire included: personal 
data; habits (smoking, sports); family 
history of respiratory illness (bronchial 
asthma and allergies); and personal 
health condition.

Medical examination and pulmo-
nary function tests were performed. 
A stadiometer was used to measure 
the standing height of the subject in 
centimetres. A sensitive balance was 
used to measure the body weight of the 
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subject in kilograms. Skinfold callipers 
was used to measure the thickness of 
the skin with its underlying layer of fat 
at the back of the arm. It has a spring 
that exerts pressure on the skinfold, 
generally 10 g/m2 and a scale which 
measures the thickness in millimetres 
[13].

A pocket spirometer (MicroPlus, 
Micro Medical) was used to measure 
FVC, FEV1, FEV1/FVC% and PEFR. It 
meets the recommendations of both the 
European Respiratory Society and Brit-
ish Thoracic Society [14]. The spirom-
eter was periodically standardized after 
about 100 tests through re-testing of a 
sample of the same subjects and com-
paring with the previous readings and 
also by comparing readings with those 
of a standard instrument (Micro Medi-
cal). Use of the spirometer was demon-
strated to each subject. After maximal 
inspiration, the subject blew forcibly 
and continuously into the mouthpiece 
of the spirometer and the highest meas-
urement of 3 trials was taken as the most 
representative of the subject’s ability. 
FVC, FEV1, FEV1/FVC% and PERF 
were recorded. Subjects were excluded 
if they failed to inspire before breathing 
out, failed to exhale due to inability to 
relax or leaked the air by expiring before 
holding the mouthpiece or not holding 
their lips tightly around the mouthpiece. 
The estimated altitude of the region at 
which the study was done and the room 
temperature were taken.

Data analysis
Partial correlation test was used. Student 
t-test and analysis of variance were used 
to test the significance of differences (P 
< 0.05). Multiple regression analysis 
was used to derive regression equations 
using SPSS, version 11 computer pro-
gramme.

Results

Table 1 shows the distribution of the 
study sample by sex and region of Sudan.

Descriptive and lung function pa-
rameters were derived for males and 
females in different age groups (Tables 
2 and 3). 

Table 4 shows lung function values 
in Sudanese males by height and weight. 
There was an observable positive corre-
lation between measures of lung volume 

and both weight and standing height, 
except at the greatest height 181–190 
cm and body weights (91–100 kg), 
where there was a drop in values. 

There was significant negative 
correlation in adults between age and 
ventilatory function (r = 0.49). The 
highest values of FVC and FEV1 [3.77 

Table 1 Distribution of the study subjects by sex and region of Sudan

Region Males Females Total

No. No. No.

West Sudan 394 299 693

East Sudan 291 244 535

Central Sudan 219 258 477

North Sudan 103 140 243

South Sudan 155 147 302

Total 1162 1088 2250

Table 2 Descriptive data and lung function for normal male Sudanese by age 
group

Variable Adults ≥ 20 years Adults > 15–< 20 years Children ≤ 15 years

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

Age (years) 38.1 (13.2) 16.9 (0.9) 12.6 (1.9)

Height (cm) 172.4 (7.2) 165.4 (10.1) 146.4 (10.8)

Weight (kg) 65.6 (12.0) 52.9 (13.0) 35.2 (9.9)

Lean mass (kg) 52.5 (8.4) 44.7 (9.7) 30.4 (7.8)

FVC (L) 3.48 (0.68) 3.26 (0.71) 2.11 (0.51)

FEV1 (L) 3.18 (0.61) 2.95 (0.64) 1.90 (0.44)

FEV1/FVC (%) 91.3 (5.6) 90.5 (5.9) 90.5 (7.9)

PEFR (L/min) 486 (107) 410 (100) 290 (75)

SD = standard deviation. 
FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate.

Table 3 Descriptive data and lung function for normal female Sudanese by age 
group

Variable Adults > 15 years Children ≤ 15 years

Mean (SEM) Mean (SEM)

Age (years) 28.4 (0.4) 11.5 (0.1)

Height (cm) 161.3 (0.3) 143.0 (0.6)

Weight (kg) 57.7 (0.4) 33.7 (0.5)

Lean mass (kg) 42.3 (0.3) 27.1 (0.4)

FVC (L) 2.66 (0.02) 1.97 (0.03)

FEV1 (L) 2.42 (0.02) 1.76 (0.02)

FEV1/FVC (%) 91.1 (0.2) 89.8 (0.5)

PEFR (L/min) 346 (2.3) 264 (3.0)

SEM = standard error of the mean. 
FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate.
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(SD 0.59) L and 3.54 (SD 0.50) L re-
spectively] were found in the age group 
21–30 years old and the lowest values 
in the age group 71–80 years [2.45 
(SD 0.16) L versus 2.18 (SD 0.32) L 
respectively] (Table 5). The highest 
mean value of PEFR [502 (SD 123) 
L/min] was in the age group 31–40 
years old.

Lung function parameters also cor-
related with each other. There was a 
high correlation between FEV1 and 
FVC (r = 0.97). PEFR with FEV1 (r = 
0.75), FVC with PEFR (r = 0.70), FVC 

with FEV1/FVC (r = 0.12) and PEFR 
with FEV1/FVC (r = 0.29).

FVC, FEV1 and PEFR prediction 
equations by age and height for Suda-
nese adults and children of both sexes 
were derived using multiple regression 
(Table 6). In general these showed low 
multiple correlation coefficients (R) 
and large standard errors of the estimate 
(SEE),

The mean lung function values of all 
Sudanese at height 170 cm and age 30 
years for FCV, FEV1, PEFR and FEV1/
FVC were 3.59 L, 3.28 L, 499.5 L/min 

and 90.6% respectively. The regional 
prediction equations for adult male Su-
danese (≥ 20 years) and the predicted 
means at height 170 cm and age 30 
years are shown in Table 7. Predicted 
lung function values of the east and 
central Sudanese were in between the 
values for north and south Sudanese. 
The predicted means of FVC, FEV1 
and PEFR in the different regions did 
not differ significantly from the general 
predicted means for all Sudanese com-
bined. 

Actual and predicted mean lung 
function values for Sudanese adult 
males of Arab and African ethic back-
grounds (at height 170 cm and 35 age 
years) are shown in Table 8 and Figures 
1 and 2. The predicted mean values of 
the people of Arab ethnic background 
(north, east and west Sudanese) were 
significantly higher than those of African 
ethnic background (south Sudanese) 
for FVC (3.66 L versus 3.26 L) and 
FEV1 (3.26 versus 2.96 L) and  PEFR 
(519 versus 419  L/min) (P > 0.05). 

Discussion

Previous studies in Sudan to obtain 
reference spirometry values were 
limited due to small sample sizes and 
uneven age distribution within sam-
ples. Among the 29 studies of healthy 
African adults published between 1965 
and 1990 involving 9690 men and 
2638 women of sub-Saharan African 
ancestry, only 1 study was based on a 
group larger than ours [15–17]. Our 
sample size aimed to be statistically 
representative of the whole Sudanese 
population by including all regions 
and different occupation sectors of the 
community.

The highest values of FVC and 
FEV1 were found in the age group 
21–30 years old. Others have shown 
that lung function increases up to 25 
years of age [18]. Meanwhile the high-
est mean values of PEFR were found in 
the age group 31–40 years old, and this 

Table 4 Lung function values in Sudanese males by height and weight groups  

Variable FVC (L) FEV1 (L) PEFR (L/min)

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

Height (cm)

121–130 1.65 (0.40) 1.42 (0.32) 172 (38)

131–140 1.86 (0.53) 1.62 (0.22) 251 (46)

141–150 2.03 (0.49) 1.70 (0.25) 239 (61)

151–160 2.80 (0.70) 2.29 (0.55) 294 (95)

161–170 3.29 (0.66) 2.98 (0.58) 446 (110)

171–180 3.66 (0.89) 3.29 (0.61) 479 (107)

181–190 3.76 (1.29) 3.19 (0.91) 459 (109)

Weight (kg)

21–30 1.82 (0.37) 1.57 (0.20) 211 (45)

31–40 2.30 (0.67) 1.85 (0.35) 262 (63)

41–50 2.46 (0.85) 2.13 (0.63) 304 (97)

51–60 3.40 (0.60) 3.09 (0.57) 466 (124)

61–70 3.55 (0.71) 3.20 (0.60) 468 (91)

71–80 3.65 (0.87) 3.30 (0.78) 480 (132)

81–90 4.30 (0.86) 3.41 (0.50) 497 (88)

91–100 3.67 (0.64) 3.22 (0.43) 385 (54)

SD = standard deviation. 
FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate.

Table 5 Lung function values in adult Sudanese males by age group

Age (years) FVC (L) FEV1 (L) PEFR (L/min)

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

21–30 3.77 (0.59) 3.54 (0.50) 501 (84)

31–40 3.65 (0.95) 3.24 (0.76) 502 (123)

41–50 3.42 (0.57) 3.07 (0.48) 444 (79)

51–60 3.41 (0.73) 3.05 (0.55) 426 (87)

61–70 2.97 (0.66) 2.53 (0.48) 374 (107)

71–80 2.45 (0.16) 2.18 (0.32) 312 (87)

SD = standard deviation. 
FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate.



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثاين

155

is in agreement with the results of other 
investigators [3.9]. The lowest mean 
values of FVC and FEV1 were found in 
the age group 71–80 years.

There was significant negative 
correlation in adults between age and 
ventilatory function (r = 0.49), which 
is comparable with the findings in the 
literature. The significant positive cor-
relation between standing height and 
measures of lung volume (r = 0.52) is 
in general agreement with the results of 
other investigators on Europeans and 
non-Europeans. The decline in ven-
tilatory function with age agrees with 
other studies showing deterioration of 
pulmonary function with advancing 
age, even in the absence of impairment 
by respiratory disease, cigarette smok-
ing or atmospheric pollution [18–22].

The observed positive correlation 
of weight with ventilatory function is in 
agreement with studies in other coun-
tries [5,21,23], although other reports 
stated that lung function decreased at 
both extremes of weight [24,25]. These 
reports are supported also by our re-
sults that a drop in ventilatory volumes 
was observed in the highest weight 
category of 90–100 kg. The correlation 
of weight with lung function almost 
disappeared when we used a popula-
tion of the same age and height, so the 
observable correlation of weight with 
lung function may be due to age and 
height variations rather than weight 
itself.

The high correlation between 
FEV1 and FVC found in this study (r 
= 0.97) is comparable with the work 

of many investigators on Europeans 
and non-Europeans [26]. There was a 
significant correlation between PEFR 
and FEV1 (r = 0.75), which is com-
parable with the results of Johannsen 
and Erasmus in normal African Bantu 
[27], where they found r = 0.58. The 
significant correlation between FVC 
and PEFR (r = 0.70), FVC and FEV1/
FVC% (r = –0.12) and between PEFR 
and FEV1/FVC% (r = 0.29) are to 
some extent comparable to those 
found by Johannsen and Erasmus 
[27]: (r = 0.38), (r = –0.15) and (r = 
0.36) respectively.

This study has calculated regression 
equations for predicting the normal 
values of ventilatory functions of Suda-
nese for FVC, FEV1, PEFR and FEV1/
FVC%. Although we have derived 

Table 6 Prediction equations of lung function values for normal male and female Sudanese by age group

Sex and age/parameter Regression equations R SEE

× Height (cm) × Age (years) Constant

Male adults ≥ 20 years

FVC (L) 0.020 –0.019 +0.701 0.46 0.61

FEV1 (L) 0.020 –0.020 +0.524 0.52 0.53

PEFR (L/min) 2.14 –2.16 +201.2 0.31 104.6

Female adults ≥ 20 years

FVC (L) 0.020 –0.014 +0.097 0.49 0.41

FEV1 (L) 0.019 –0.015 +0.116 0.55 0.36

PEFR (L/min) 1.46 –0.80 +139.7 0.26 61.0

Male adults > 15–< 20 years

FVC(L) 0.050 +0.133 –7.26 0.79 0.43

FEV1(L) 0.046 +0.087 –6.08 0.77 0.41

PEFR(L/min) 5.05 +14.5 –670.0 0.57 82.6

Female adults > 15–< 20 years

FVC (L) 0.024 +0.130 –3.42 0.45 0.42

FEV1 (L) 0.021 +0.110 –2.93 0.48 0.34

PEFR (L/min) 2.64 +23.4 –485.9 0.43 63.4

Male children ≤ 15 years

FVC (L) 0.026 +0.026 –2.06 0.61 0.4

FEV1 (L) 0.025 +0.033 –2.16 0.69 0.32

PEFR (L/min) 2.25 +15.9 –238.3 0.63 58.4

Female children ≤ 15 years

FVC (L) 0.018 +0.064 –1.29 0.57 0.42

FEV1 (L) 0.014 +0.067 –1.04 0.6 0.34

PEFR (L/min) 1.69 +3.93 –25.3 0.45 47.0

R = multiple correlation coefficient; SEE = standard error of the estimate. 
FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate.
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separate equations for each region the 
insignificant difference between the 
regional Sudanese lung function val-
ues and the combined values from the 
whole country means that the general 
prediction equations are valid for all Su-
danese. It is noteworthy that regression 

equations using age and height as 
independent variables for prediction 
of PEFR had low correlation coeffi-
cients and large standard errors of the 
estimate, so the prediction equations 
should be used with awareness of these 
limitations.

Table 7 Prediction equations of lung function values for adult male Sudanese (≥ 20 years) by region

Region/parameter Regression equations Predicted meana

× Height (cm) × Age (years) Constant

West Sudan

FCV (L) 0.035 –0.019 –1.89 3.43

FEV1 (L) 0.030 –0.023 –1.29 3.19

PEFR (L/min) 2.49 –3.37 +183.9 505.8

East Sudan

FCV (L) 0.026 –0.018 –0.21 3.71

FEV1 (L) 0.029 –0.018 –0.99 3.37

PEFR (L/min) 3.86 –1.81 –89.0 513.2

Central Sudan

FCV (L) 0.011 –0.021 +2.48 3.72

FEV1 (L) 0.008 –0.022 +2.70 3.39

PEFR (L/min) 1.06 –3.10 +410.2 497.0

North Sudan

FCV (L) 0.015 –0.030 +2.75 3.85

FEV1 (L) 0.015 –0.026 +1.67 3.41

PEFR (L/min) 2.93 –0.54 +45.5 528.0

South Sudan

FCV (L) 0.019 –0.070 +1.50 3.45

FEV1 (L) 0.019 –0.370 +0.99 3.15

PEFR (L/min) 3.95 –6.72 –16.77 485.7

Total

FCV (L) 0.020 –0.019 +0.70 3.59

FEV1 (L) 0.020 –0.020 +0.52 3.28

PEFR (L/min) 2.14 –2.16 +201.2 499.5
aPredicted means values for adult male Sudanese (≥ 20 years) of height 170 cm and age 30 years. 
FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate.

Sudanese of Arab ethic origin had 
significantly higher FVC than those 
of African ancestry by comparing the 
direct observed means and also by com-
paring the predicted means. The pre-
dicted value of FVC, FEV1 and PEFR in 
Arab Sudanese were higher than those 

Table 8 Predicted and actual lung function values for Sudanese adult males of Arab and African ethic backgrounds (at height 
170 cm and 35 age years)

Parameter Arab Sudanesea African Sudaneseb

Predicted mean Actual mean (SD) Predicted mean Actual mean (SD)

FVC (L) 3.66 3.92 (0.67) 3.26 3.67 (0.53)

FEV1 (L) 3.26 3.48 (0.63) 2.96 3.31 (0.47)

PEFR (L/min) 519 517 (108) 419 486 (92)

FEV1/FVC (%) 89 91
aNorth, west and east Sudanese; bSouth Sudanese. 
SD = standard deviation. 
FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second; PEFR = peak expiratory flow rate.
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Figure 1 Forced vital capacity (FVC) of adult male Sudanese of Arab and African 
ethnic backgrounds: comparison with data from other ethnic groups [15,16]

Figure 2 Forced expiratory volume in 1 second (FEV1) of adult male Sudanese of 
Arab and African ethnic backgrounds: comparison with data from other ethnic 
groups [15,16]
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of African Sudanese. The presence of a 
detectable ethnic variation in lung func-
tion between the northern and southern 
Sudanese people, reflecting Arab and 
African ethnic origins, encouraged us 
to derive other equations for the people 
of the west, east and central Sudan. The 
predicted lung function values of the 
eastern and central Sudanese were in 
between the values for northern and 
southern Sudanese. The total predicted 
lung function values for all Sudanese did 
not differ from the values obtained by 
equations for each region, which indi-
cates that there is no need for separate 
tables for each region.

The lung function values of Suda-
nese were lower than those of white 
Europeans [16] (Figures 1 and 2). The 
predicted FVC values of the present 
study were 83.5% of that of whites ac-
cording to Needham’s equation [28]. 
The predicted FEV1 values of the pre-
sent study were 86.1% of that of whites 
according to Anderson’s equation [29]. 
There were no major differences in FVC 
and FEV1 between values for Carib-
bean blacks [15] and those of African 
Sudanese in our study (Figures 1 and 2). 
However, the present study predicted 
higher values for FEV1/FVC% (90.6% 
overall) than other studies, although 
this value is closer to that reported by 
Khatim in northern Sudanese subjects 
(87.0%) [9] and by Kaloda in Wad 
Medani in central Sudan (88.6%) [11]. 

In conclusion, normal values estab-
lished for FVC, FEV1, FEV1/FVC% 
and PEFR in this study can be used as 
reference values in respiratory clinics 
in Sudan.
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Halothane: how should it be used in a developing 
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ABSTRACT The anaesthetic agent halothane is still widely used in developing countries including the Islamic 
Republic of Iran because of its low price. Because of halothane-induced hepatitis, a rare complication, it has been 
replaced by other inhalation anaesthetics in Western countries; it has been suggested by some Iranian professionals 
that the Islamic Republic of Iran should do the same. We evaluated various dimensions of this replacement 
through a literature review to assess the incidence of halothane-induced hepatitis and costs of anaesthetics in the 
country. We also conducted a questionnaire survey of 30 anaesthesiology/gastroenterology experts about their 
views on the subject. The results indicate that the incidence of halothane hepatitis in the Islamic Republic of Iran 
is very low and could mostly be avoided by strict adherence to guidelines. Complete withdrawal of halothane in 
the Islamic Republic of Iran might not be appropriate at present. Comprehensive cost–effectiveness studies are 
needed before a decision is made on complete replacement of halothane with other anaesthetics.
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اهلالوثان: كيف ينبغي استخدامه يف بلٍد ناٍم 
نسرتن حمبويب، سارا إسامعييل، سعيد صفری، بيامن حبيب اللهی، عيل دباغ، سيد مؤيد علويان

اخلالصة: اليزال الدواء املخدر “اهلالوثان” يستخدم عىل نطاق واسع يف البلدان النامية، ومنها مجهورية إيران اإلسالمية، بسبب رخص ثمنه. عىل أنه نتيجة 
ض باهلالوثان، فقد اسُتبدلت به مواد ختدير استنشاقية أخرى يف البلدان الغربية، وقد اقرتح بعض  إلحدى املضاعفات النادرة، وهي االلتهاب الكبدي املحرَّ
الباحثون األبعاد املختلفة حول هذا االستبدال من خالل مراجعة األدبيات  األطباء يف إيران وجوب تطبيق ذلك يف مجهورية إيران اإلسالمية. وقد قّيم 
ض باهلالوثان، وتكاليف مواد التخدير يف هذا البلد. وقد أجرى الباحثون مسحًا باستبيان شمل  املنشورة، بغرض تقييم معدل حدوث التهاب الكبد املحرَّ
ثالثني خبريًا بالتخدير وبأمراض اهلضم للتعّرف عىل آرائهم حول املوضوع. وأشارت النتائج إىل أن معدل حدوث التهاب الكبد الناجم عن اهلالوثان يف 
مجهورية إيران اإلسالمية منخفض جدًا، ويمكن جتنبه باالمتثال الصارم للدالئل اإلرشادية. وقد ال يكون من املالئم يف الوقت احلارض سحب اهلالوثان متامًا 

من مجهورية إيران اإلسالمية. ومتس احلاجة إىل دراسات حول الفّعالية لقاء التكاليف قبل اختاذ قرار باستبدال مواد ختديرية أخرى باهلالوثان.

Mode d’utilisation de l’halothane dans un pays en développement

RÉSUMÉ L’utilisation de l’halothane en tant qu’agent anesthésique demeure très répandue dans les pays en 
développement, notamment en République islamique d’Iran, en raison de son faible coût. L’halothane pouvant 
entraîner l’apparition d’une hépatite, et bien qu’il s’agisse d’une complication rare, il a été remplacé par d’autres 
agents anesthésiques par inhalation dans les pays occidentaux. Certains professionnels iraniens ont suggéré 
que la République islamique d’Iran fasse de même. Nous avons évalué les divers aspects de ce remplacement 
en examinant la littérature scientifique pour connaître l’incidence des hépatites induites par l’halothane et 
le coût des anesthésiques dans le pays. Nous avons aussi soumis un questionnaire d’opinion à 30 experts 
en anesthésiologie et gastro-entérologie. Les résultats indiquent que l’incidence des hépatites induites par 
l’halothane en République islamique d’Iran est très faible, et que ces dernières pourraient généralement être 
évitées par le strict respect des directives. Le retrait total de l’halothane du pays paraît inapproprié à l’heure 
actuelle. Des études globales du rapport coût-efficacité sont requises avant toute décision sur son remplacement 
complet par d’autres anesthésiques.
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Introduction

Anaesthesia has been influential in dif-
ferent fields of medical practice, espe-
cially in surgical procedures and efforts 
have been ongoing over the years to 
find the most suitable anaesthetic agent. 
Halothane, which was considered to 
be a great advance in the field of anaes-
thesiology, was first introduced in 1956 
[1]. Methoxyflurane was introduced in 
1960 [2] and then enflurane [3], isoflu-
rane [4], desflurane [5] and sevoflurane 
[6].

Some properties of halothane, such 
as having the lowest respiratory depres-
sion effect among inhalation anaes-
thetics and its low airway irritation, are 
very desirable and make it suitable for 
anaesthesia induction, while isoflurane 
and desflurane are so airway-irritant that 
they should not be used to induce an-
aesthesia [7]. However, complications 
have been reported following anaesthe-
sia with halothane, especially halothane-
induced hepatitis [8–11], and it has 
generally been phased out in western  
countries [12] Nevertheless, halothane 
is still in considerable use in develop-
ing countries as it is the least expensive 
inhalation anaesthetic and its minimum 
alveolar concentration (MAC) is less 
than other inhalation anaesthetics [7]. 
Because the majority of the world’s 
population live in developing countries, 
halothane remains the most commonly 
used inhalation anaesthetic agent across 
the world [13]. Halothane is manufac-
tured in many countries and one of the 
largest producers is India [13].

As mentioned above, hepatitis is 
the most significant complication of 
halothane anaesthesia and has 2 types. 
Type 1 is a mild hepatitis with an 
asymptomatic rise in liver enzymes, but 
type 2 manifests in the form of serious 
hepatotoxicity and is more likely to be 
associated with acute liver failure and 
death. However, this serious complica-
tion is relatively rare and occurs in 1 in 
6000 to 1 in 35 000 patients [14].

Arguments over halothane hepa-
titis began in the Islamic Republic of 
Iran in 2006 when a number of experts 
claimed that halothane should be 
considered a major health threat [10]. 
Consequently, under supervision of 
the Ministry of Health and Medical 
Education, several meetings were held 
in which gastroenterology and anaes-
thesiology experts evaluated the risks 
and benefits of the use of halothane 
in comparison with other available 
inhalation anaesthetics. They sought 
to come to a decision on whether or 
not halothane should continue to be 
used in the Islamic Republic of Iran and 
recommended further investigations 
(The National Healthcare Disparities 
Report) [13].

Because of considerable disagree-
ment among physicians about the in-
cidence of halothane hepatitis in the 
Islamic Republic of Iran, it took policy-
makers 3 years to clarify how inhalation 
anaesthetic agents should be used and 
they recommended further investiga-
tions and cost–benefit analyses (The 
National Healthcare Disparities Re-
port) [13]. Accordingly, considering the 
post-exposure probability of hepatitis, it 
was indicated that halothane should not 
be used in patients with a history of mul-
tiple exposure to halothane, especially 
where there was evidence of previous 
mild reaction, family history of sensi-
tization, obesity and age over 50 years 
[15]. Multiple exposures, especially at 
intervals of < 6 weeks, positive history of 
jaundice or fever following anaesthesia, 
obesity, middle age, female sex, genetic 
predisposition and enzyme induction 
as a result of alcohol or barbiturate use 
have been demonstrated as risk factors 
of halothane-induced hepatitis [16]. 
To confirm some of these risk factors 
such as female sex, adult age and ge-
netic predisposition, a murine model 
of halothane hepatitis was developed 
recently and resulted in production of 
reproducible severe hepatitis, with simi-
lar characteristics to human halothane 
hepatitis [17].

Although paying attention to risk 
factors could decrease the risk of halo-
thane-induced hepatitis, some profes-
sionals have insisted on the necessity 
of complete replacement of halothane 
with other inhalation agents such as 
isoflurane, sevoflurane and desflurane. 
Due to a lack of discussion of differ-
ent aspects of this problem, we aimed 
to evaluate the various dimensions of 
the process of halothane elimination in 
the Islamic Republic of Iran through a 
review of the literature and a national 
survey of experts.

Methods

Literature review
A literature review up to the year 2009 
was undertaken on major electronic da-
tabases, including Medline (PubMed), 
Embase, Scopus, Institute for Scientific 
Information (ISI) and the Cochrane 
library. The searches were done using 
several predefined combinations of the 
following keywords and MeSH terms 
or their equivalents: halothane, hepati-
tis, anaesthetics, inhalation anaesthet-
ics, sevoflurane, desflurane, isoflurane, 
enflurane and cost. While “Iran” was 
not used as a search term, 3 national 
databases of medical and life sciences 
literature including Scientific Informa-
tion Database (SID), Iranmedex and 
Magiran were included. The final list of 
titles were obtained and abstracts were 
reviewed by 2 of the authors (N.M and 
S.E). Eligible studies were then identi-
fied with the use of critical appraisal 
tools [18] and their full texts obtained. 
Furthermore, bibliographies of eligible 
studies were screened for other relevant 
studies. Manuscripts that were included 
were relevant studies that were pub-
lished in full in English or Farsi. The final 
decision on their eligibility was made by 
consensus.

Questionnaire survey
A questionnaire survey was also 
conducted among the 30 recognized 
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anaesthesiology and gastroenterology 
experts in 2009 to determine their view-
point on the necessary properties of the 
most appropriate inhalation anaesthetic 
agent for our country. All recruited 
experts were professors of medical uni-
versities of Tehran (Tehran University 
of Medical Sciences, Shahid Beheshti 
University of Medical Sciences, Iran 
University of Medical Sciences) and 
were members of the Iranian Anaesthe-
siologists’ Association, who agreed to 
complete our questionnaire.

Our questionnaire included 10 
open-ended questions focusing on 
costs and complications of halothane, 
isoflurane, sevoflurane and desflurane 
in relation to each other.

In addition, several meetings were 
held with some of the experts (10 
meetings with 17 experts in total) who 
took part in the questionnaire survey 
(selected on the basis of their years of 
experience) with the aim of clarifying 
the different dimensions of the use of 
inhalation anaesthetics, such as their 
characteristics, costs and complications, 
and coming up with pragmatic solu-
tions.

Results

Literature review
Even though a thorough search was per-
formed to find relevant studies, no rand-
omized clinical trial (RCT) concerning 
different economic and clinical issues 
between the use of various inhalation 

anaesthetics in Islamic Republic of Iran 
was found; nor in fact was any such 
RCT found anywhere else. However, 
conducting RCTs with the aim of com-
paring different anaesthetic agents with 
each other might not be possible be-
cause of ethical reasons. Thus, evidence 
from observational studies was con-
sidered and 21 papers were included 
for review. The most relevant national 
study was a retrospective case review of 
59 halothane hepatitis cases that were 
reported over a 12-year period, between 
1994 and 2006, from 7 Iranian hepatitis 
centres [10].

Several factors might influence the 
reported cost of inhalation anaesthetics, 
such as the change in the cost of drugs 
over time as a result of competition 
amongst pharmaceutical companies. 
Hence accurate calculation of the direct 
and indirect costs of inhalation anaes-
thetics can be difficult [19,20]. Further-
more, results obtained from studies in 
one centre cannot be generalized even to 
other institutes within the same country 
because of different costs they have to 
bear, such as different prices of drugs or 
personnel costs [21]. At the same time, 
factors like induction method, patient 
characteristics, hospitalization period, 
necessity of readmission in 3 months of 
discharge and necessity of admission to 
the intensive care unit have been shown 
to influence cost estimation [22].

Hepatitis following anaesthesia in-
duced by other inhalation anaesthetics 
has also been reported although it is rare 
[23–25].

Table 1 shows costs of inhalation 
agents, reported by the food and drug 
deputy of the Ministry of Health and 
Medical Education in 2008 and 2009. 
The prices are in Iranian rials and US 
dollars and show that sevoflurane is 
much more expensive than halothane 
and isoflurane.

Questionnaire survey
The opinions of the professors on the 
properties needed for the most appro-
priate inhalation anaesthetic agent for 
the Islamic Republic of Iran are sum-
marized in Table 2.

All participating experts considered 
halothane the cheapest anaesthetic 
agent because of its price, low minimum 
alveolar concentration and the less ex-
pensive vaporizers.

Eight experts believed that rapid 
recovery from anaesthesia induced by 
desflurane and sevoflurane may result 
in shorter periods of hospitalization 
and that might decrease the final costs. 
On the other hand, complications such 
as hyperthermia and hepatitis, which 
occur more often after halothane anaes-
thesia, may impose higher costs on the 
health system.

Ten experts stated that the act of 
replacing halothane with other inhala-
tion anaesthetics cannot completely 
eliminate the risk of hepatitis and its 
consequent costs.

When professors were asked to 
choose the most suitable alternative in 
the Islamic Republic of Iran, the major-
ity of them (23) proposed that it would 

Table 1 Prices of inhalation anaesthetics as reported by the Iranian Ministry of Health and Medical Education 

Anaesthetic name Price

Rials US$

Halothane [Nicholas] 250 mL inhaler 270 700 20.82

Isoflurane [Halocarbon] 100 mL inhaler 310 000 23.84

Isoflurane [Minrad] 100 mL inhaler 228 000 17.57

Isoflurane [Nicholas] 100 mL inhaler 235 000 18.07

Isoflurane [Rhodia] 100 mL inhaler 256 700 19.74

Sevofluran [Abbott] 250 mL flacon for inhalation 2 876 000 221.23

Names in square brackets are the manufacturers.
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be ideal to provide all operating rooms 
with a wide variety inhalation anaesthet-
ics and give the anaesthesiologists the 
opportunity to select from of choices 
according to the circumstances.

Discussion

This study was performed to evaluate a 
decision made in the Islamic Republic of 
Iran to eliminate halothane and replace 
it with other inhalation anaesthetics such 
as isoflurane, sevoflurane and desflu-
rane. Our results showed that no clinical 
trial or prospective study on inhalation 
anaesthetics, particularly their costs, has 
been performed in the Islamic Republic 
of Iran. Furthermore, studies done in 
other countries cannot be generalized 
to our country because of their obvious 
differences, for instance wide diversity of 
economic development.

The annual incidence of halothane 
hepatitis in the Islamic Republic of 
Iran was estimated to be very low as 
noted in a retrospective case review 
which identified 59 cases over 12 years 

with a mortality rate of 12.2% and no 
liver transplantation [10]. On the other 
hand, the majority of these 59 reported 
cases could have been avoided by strict 
adherence to established guidelines. 
For instance, 10 patients received 
halothane, although they had a previ-
ous history of halothane post-exposure 
reaction, which is a contraindication of 
using halothane [10].

Although a small number of re-
ported halothane hepatitis cases in the 
Islamic Republic of Iran may be attrib-
uted to defects in the registry system 
whereby not all halothane hepatitis 
cases are being recorded, it can also 
be explained by the relatively low in-
cidence of halothane hepatitis in this 
country. This claim is strengthened 
when one considers the large number 
of surgeries performed annually in the 
Islamic Republic of Iran. Although there 
is not an exact estimation, around 1 
million patients undergo surgery each 
year and 90% to 95% of them are un-
der general anaesthesia according to 
the statistics of the Ministry of Health 
and the Department of Anaesthesia of 

Shahid Beheshti University of Medi-
cal Sciences (The National Healthcare 
Disparities Report). In addition, it has 
been demonstrated that more than 80% 
of hospitals use halothane in the Islamic 
Republic of Iran [10]. Hence, based 
on annual incidence of 4 cases, at least 
44 cases of type 2 halothane hepatitis 
would be expected to occur annually in 
the Islamic Republic of Iran, while what 
has been reported in previous articles is 
far fewer (The Iranian National Health-
care Report, 2001). This small number, 
in addition to the considerable cost that 
would be imposed on the health system 
to replace halothane with other agents 
[13], should be kept in mind by policy-
makers.

It should also be taken into consid-
eration that hepatitis can occur follow-
ing administration of other inhalation 
anaesthetics. Thus, it is unlikely that 
treatment costs of probable hepatitis 
following anaesthesia can be completely 
eliminated by replacing halothane with 
other inhalation agents.

Analysis of the opinions of the 
experts in the survey showed that 

Table 2 Summary of the answers of the 30 professors to the questionnaire on the positive and negative aspects of inhalation 
anaesthetic agents for use in the Islamic Republic of Iran

Anaesthetic Positive aspects No. Negative aspects No.

Halothane Lowest cost among inhalation 
anaesthetics to purchase

30 Risk of halothane hepatitis 30

Suitable for induction 30 Risk of arrhythmia 12

Use covered by health insurance 
companies

30 Risk of hyperpyrexia 11

Isoflurane Low price 21 Risk of bronchospasm and therefore 
not suitable for induction

20

Use covered by health insurance 
companies

30

Sevoflurane Suitable for induction 20 Expensive 20

Rapid induction and recovery 8 Risk of nephrotoxicity 2

Risk of hepatitis 1

Use not covered by health insurance 
companies

25

Desflurane Suitable for maintenance 17 Most expensive inhalation anaesthetic 30

Rapid recovery 8 Risk of laryngospasm and therefore 
not suitable for induction

21

Not available in the Islamic Republic 
of Iran

30

No insurance coverage 26
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controversy still exists among specialists 
about complete elimination of halo-
thane. The majority of the specialists 
agreed that complete omission of halo-
thane would impose enormous costs on 
the health system.

Actually, complete elimination of 
halothane in the Islamic Republic of 
Iran is not practicable because of the 
widespread distribution of this drug 
in nearly all operating rooms in our 
country, high number of operations 
performed annually, the inadequate in-
surance coverage for new anaesthetics, 

Box 1 Contraindications and precautions for use of halothane

Contraindications
•	 History of halothane post-exposure reaction

•	 History of recurrent exposure

•	 Positive family history of post-exposure reaction or halothane hepatitis

High-risk patients: halothane is not recommended in patients with ≥ 2 of these risk factors
•	 Female gender

•	 ≥ 40 years of age

•	 Obesity (body mass index ≥ 28 kg/m2)

•	 History of use of liver enzyme inducing drugs (e.g. phenobarbital)

as well as low incidence of halothane 
hepatitis in the country. We would ar-
gue that all available inhalation agents 
should be provided in the Islamic Re-
public of Iran and they should be used 
appropriately according to the guide-
lines. In conclusion, we recommend 
to our colleagues that halothane not 
be used in contraindicated cases (Box 
1). These contraindications have been 
defined by the Iranian Association of 
Gastroenterology and Hepatology, and 
we strongly support the introduction of 
a national registry database of all new 

cases of halothane-induced hepatitis for 
further decision-making.

To shed further light on this issue, 
a thorough cost–effectiveness analysis 
of halothane omission from the Islamic 
Republic of Iran’s pharmacopoeia 
should be undertaken, taking into con-
sideration the ethical dimensions of 
the matter. Consideration could be 
given to the possibility of explaining the 
characteristics and costs of the inhala-
tion anaesthetics to the patients and 
letting them choose from the available 
options.
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The WHO Essential Medicines Library 

The WHO Library on Essential Medicines provides a single point of entry for information about all 
medicines currently listed on the WHO Model List of Essential Medicines. 

For each medicine on the List, there are links to clinical evidence about efficacy and safety, WHO or other 
clinical guidelines, and price information. For medicines that have been deleted from the List, the section on 
historical changes provides the rationale for changes. 

The Library  can be accessed at: http://apps.who.int/emlib/Default.aspx?Language=EN
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Comparative proteomics study on meglumine 
antimoniate sensitive and resistant Leishmania tropica 
isolated from Iranian anthroponotic cutaneous 
leishmaniasis patients
H. Hajjaran,1 B. Azarian,2 M. Mohebali,1 R. Hadighi,3 A. Assareh1 and B. Vaziri2

ABSTRACT In order to define the protein expressional changes related to the process of meglumine antimoniate 
resistance in anthroponotic cutaneous leishmaniasis (CL), we performed a comparative proteomics analysis on 
sensitive and resistant strains of Leishmania tropica isolated from Iranian CL patients. Cell proteins were analysed with 
2-dimensional electrophoresis and differentially expressed proteins were identified by matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry. Image analysis of the matched maps identified 7 proteins that were either 
over- or down-expressed: activated protein kinase c receptor (LACK), alpha tubulin (×2), prostaglandin f2-alpha synthase, 
protein disulfide isomerase, vesicular transport protein and a hypothetical protein. The study shows the usefulness of 
proteomics in identifying proteins that may express differences between sensitive and resistant L. tropica isolates.
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دراسة بروتيومّية مقارنة حول الليشامنيات املدارية احلساسة ألنتيمونات امليغلومني وتلك املستعصية عليها من املستفَردة مرىض 
تلك من اإليرانيني املرىض بداء الليشامنيات اجللدية البرشية

مها حجاران، هباره آذريان، مهدي حمبعيل، رامتني حديقي، آرزو عصاره، هبروز وزيري

ات التعبري عن الروتينات، املتعّلقة باستعصاء الليشامنيات اجللدية عىل أنتيمونات امليغلومني، فقد أجرى الباحثون حتاليل  اخلالصة: يف سبيل حتديد تغريرُّ
بروتيومية مقارنة للّذراري املستعصية والّذراري احلساسة من الليشامنيات املدارية املستفَردة من مرىض إيرانيني، باستخدام الرحالن الكهريب الثنائي 
األبعاد للبوتينات اخللوية، ومن َثمرَّ حتديد البوتينات التي ُيَعبرَّ عنها تعبريًا خمتلفًا باستخدام القياس الطيفي الُكْتَلوّي لزمن االرتشاف والتأيرُّن بالليزر 
الـُمساَعد باملصفوفة. وقد أدى حتليل الصور للخرائط املوافقة إىل التعرف عىل سبعة بروتينات مفرطة التعبري أو ناقصة التعبري؛ وهذه البوتينات هي: 
ل، واأللفا توبولني، وخُمَلِّقة البوستا غالندين إف 2 ألفا، ومصاِوَغة ثنائي سلفيد البوتني، وبروتني النقل احلويصيل،  مستقبل بروتني الكيناز يس املفعرَّ
باإلضافة إىل بروتني افرتايض. وقد أظهرت الدراسة مدى فائدة دراسة البوتيوميات يف التعرف عىل البوتينات التي يمكن أن تعبِّ عن الفوارق بني 

املستفَردات احلساسة واملستفَردات املستعصية من الليشامنية املدارية.

Étude protéomique comparative de souches Leishmania tropica sensibles ou résistantes à l’antimoniate de 
méglumine chez des patients iraniens atteints de leishmaniose cutanée anthroponotique

RÉSUMÉ Afin de déterminer les modifications de l’expression des protéines liées au processus de résistance à 
l’antimoniate de méglumine dans la leishmaniose cutanée anthroponotique, nous avons réalisé une analyse 
protéomique comparative de souches sensibles et de souches résistantes de Leishmania tropica isolées à 
partir d’échantillons prélevés chez des patients iraniens atteints de la maladie. Les protéines cellulaires ont 
été analysées par électrophorèse bidimensionnelle ; des protéines différentiellement exprimées ont été 
identifiées par spectrométrie de masse à temps de vol avec désorption-ionisation laser assistée par matrice. 
L’analyse d’image des cartes appariées a permis d’identifier sept protéines qui étaient soit surexprimées, soit 
sous-exprimées : le récepteur de la protéine kinase C activée, la tubuline alpha (×2), la prostaglandine F2-alpha 
synthase, la protéine disulfide isomérase, une protéine du transport vésiculaire et une protéine hypothétique. 
L’étude souligne l’utilité de la protéomique dans l’identification des protéines pouvant être différentiellement 
exprimées selon le caractère sensible ou résistant des souches L. tropica.
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Introduction

With an annual rate of 1.5 to 2 million 
new cases throughout the world cu-
taneous leishmaniasis (CL) remains 
a serious public health problem in 
numerous countries [1,2]. From 13% 
to 25% of CL cases in the Islamic 
Republic of Iran are anthroponotic 
cutaneous leishmaniasis (ACL) 
caused by Leishmania tropica [3] and 
in recent years the reported number 
of ACL cases has increased in most 
parts of the country [4]. Since there is 
no effective vaccine against leishma-
niasis, early diagnosis and appropriate 
treatment of patients are the best 
disease control measures in ACL [5]. 
Although the pentavalent antimo-
nial (SbV)-based drug Glucantime® 
is the first choice for treatment and 
control of ACL, the incidence of SbV-
resistant Leishmania spp. is increasing 
in several parts of the world [6,7], 
including the Islamic Republic of Iran 
[8]. Current data based on epide-
miology and transmission studies of 
ACL foci of L. tropica in the north and 
north-east of the country have docu-
mented rates of acquired antimony 
drug resistance reaching 40% [3,8].

In spite of many studies, the 
mechanism of Leishmania antimo-
nial resistance is still unclear [9–17]. 
Molecular methods, based on DNA, 
RNA and protein assays, have been 
used successfully in vivo and in vitro 
[9] to study resistance to anti-Leish-
mania drugs in different Leishmania 
spp [10]. Gene amplification studies 
have implicated various mechanisms 
and several genes that are over- or 
down-expressed. Changes in proteins 
profiles have been less well studied. 
Recently, however, comparative 
proteomics analysis based on 2- 
dimensional (2D) gel electrophore-
sis and mass spectrometry has been 
shown to be a powerful approach 
for determining the differences in 

protein patterns of subjects with leish-
maniasis [17].

Our preliminary study using 2D 
gel electrophoresis in drug sensitive/
resistant strains of L. tropica showed 
that some proteins were differentially 
expressed [18]. In the present study, 
we used a comparative approach with 
matrix-assisted laser desorption/ioni-
zation time of flight (MALDI-Tof-
Tof) mass spectrometry to identify 
more of the proteins in clinical field 
isolates of promastigote forms of 
genetically-confirmed drug-sensitive 
and drug-resistant L. tropica parasites 
[8].

Methods

Study design
This comparative proteomics study 
used Sb(V)-sensitive and -resistant 
L. tropica strains with the aim of iden-
tifying any proteins with differential 
expression in drug-resistant isolates 
compared with drug-sensitive iso-
lates. Three biological replicates were 
prepared by 3 distinct culture batches 
of the promastigotes in both isolates. 
Independent 2D electrophoresis gel 
samples were run and analysed using 
the ImageMaster software package. 
Differences greater than 2-fold were 
identified as valid protein spots by 
the software and these spots were 
excised from the gels and sent for 
identification by MALDI-Tof-Tof 
mass spectrometry.

Parasites
The 2 L. tropica strains used had been 
genetically confirmed previously by 
standard in vivo and in vitro genetic 
assays as either resistant (Msh-R878) 
or sensitive (Msh-S2) to meglumine 
antimoniate [8]. The isolates were 
recovered from Iranian patients from 
Mashhad city, in north-eastern Is-
lamic Republic of Iran.

Cell culture
The sensitive and resistant L. tropica 
isolates were recovered from liq-
uid nitrogen, and sub-cultured in 
RPMI1640 medium (Gibco/BRL) 
supplemented with 10% fetal bovine 
serum (Gibco/BRL). Cultures were 
incubated at 25 °C. Promastigotes at 
late log phase (about 400 × 106/mL) 
were harvested by centrifugation at 
2500× g and washed 3 times with 
sterile phosphate-buffered saline (pH 
7.2–7.4).

Sample preparation (protein 
extraction)
The cells were thawed and resus-
pended in 5 mM Tris–HCl, pH 7.8, 
containing 1 mM phenylmethylsul-
fonyl fluoride as a protease inhibitor. 
The samples were sonicated at 40 Hz 
3 times for 10 s with 50 s intervals 
on ice bath. The homogenate was 
kept at 4 °C for 4 h. Proteins were 
precipitated by 20% trichloroacetic 
acid in acetone with 20 mM dithi-
othreitol (DTT) for 1 h at –20 °C. 
The samples were then centrifuged at 
13 000× g for 15 minutes at 4 °C and 
the pellets were washed with cold 
acetone containing 20 mM DTT. 
Residual acetone was removed by 
airdrying. The pellets were resolubi-
lized in 50 µL of sample lysis buffer 
containing 7M urea, 2M thiourea, 
1% ampholyte pH 4–6.5, 1% am-
pholyte pH 5–7 and 4% CHAPS 
detergent. Protein concentration was 
determined by Bradford assay using 
bovine serum albumin as standards 
[19].

Two-dimensional gel 
electrophoresis
Isoelectric focusing was performed 
on 17 cm immobilized pH gradient 
(IPG) strips (BioRad) with pH range 
of 4–7. IPG strips were rehydrated 
overnight by loading the samples 
diluted with rehydration buffer con-
taining 8 M urea, 4% CHAPS, 2% 
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ampholyte, 50 mM DTT, and traces of 
bromophenol blue. Isoelectric focusing 
was carried out using the Protean 
IEF cell (BioRad) beginning with a 
linear increase from 0 to 250 V for 20 
min, followed by linear increase to 
10 000 V, and remaining at 10 000 
V to achieve total 60 000 V/h. After 
focusing, IPG strips were equilibrat-
ed for 15 min. in the equilibration 
solution (50 mM tris–HCl pH 8.8, 
6 M urea, 20% glycerol, 2% sodium 
dodecyl sulphate (SDS), and 0.01% 
bromophenol blue) containing 2% 
DTT, and then reacted for a further 
15 min. in the equilibration solu-
tion containing 2.5% iodoacetamide. 
The equilibrated strips were placed 
on top of 10%–15% gradient SDS 
polyacrylamide gel electrophoresis 
(SDS-PAGE) slab gels and sealed 
with 1% agarose. The second dimen-
sion electrophoresis was performed 
at 16 mA/gel for 30 min. and 24 
mA/gel for 5 h at 20 °C. The 2D gels 
were stained with mass-spectrome-
try-compatible silver nitrate staining 
[20].

Image analysis
Gel images were scanned at a resolu-
tion of 300 dpi using the BioRad 
GS-800 densitometer. Spot detec-
tion and matching were performed 
using the ImageMaster 2D Platinum 
software (GE Healthcare) on silver-
stained analytical gels. Statistical 
analysis of protein variations was 
carried out using the Student t-test 
with a confidence level of 95% on 
relative volume of matched spots.

Mass spectrometry analysis
The protein spots were manually 
cut from 2D gels and destained by 
50% acetonitrile/100 mM ammo-
nium bicarbonate. Trypsin (2 mg/
mL in 25 mM ammonium bicar-
bonate) digestion was performed 
at 37 °C overnight. Extracted pep-
tides were spotted onto a 192-well 

MALDI-TOF target plate for the 
proteomics analyser (Applied Bio-
systems 4700), performing peptide 
mass fingerprinting (PMF) and 
subsequent tandem (MS/MS) 
analysis on up to 10 precursor pep-
tides. The PMF and MS/MS results 
were automatically compared with 
the L. major genome database using 
the Mascot search engine (Matrix 
Science). Mass tolerance settings 
of 1.2 Da for the parent ion and 0.5 
Da for fragment ions were applied. 
Search settings allowed 1 missed 
cleavage with trypsin and 2 modifi-
cations (carboxamidomethylation 
of cysteine and oxidation of methio-
nine). Statistical confidence limits 
of 95% were applied for protein 
identification.

Results

The protein spots in the range of 
pH 4–7 were analysed and are 
shown in Figure 1. There was an 
obvious similarity in protein spot 
distribution between the 2 isolates. 
A number of protein spots of interest 
in addition to the differentially ex-
pressed proteins were identified by 

mass spectrometry. Some of these 
proteins were structural proteins 
including alpha- and beta-tubulin, 
stress proteins such as heat shock 
protein (HSP) 70, oxidoreductase, 
peroxidase such as tryparedoxine 
peroxidase and other proteins with 
unknown functions such as hypo-
thetical proteins (Table 1).

The next step of the study was to 
identify a number of these proteins 
to serve as differentials. Image analy-
sis of the matched maps showed 
7 differentially expressed proteins 
with significant alteration (t > 2.57) 
in normalized volume (Figure 1). 
These were 5 protein spots which 
were down-expressed and 2 which 
were over-expressed in drug-resist-
ant isolates (Table 2, Figure 2).

The proteins, which were highly 
expressed under stress conditions or 
drug resistance in L. tropica isolates, 
were identified as activated protein 
kinase C receptor (LACK) and a 
hypothetical protein. The down-
expressed proteins included prosta-
glandin f2-alpha synthase (PGFS), 
protein disulfide isomerase-2 
(PDI-2), alpha tubulin and vesicular 
transport proteins (CDC48 homo-
logue).

Figure 1 Two-dimensional map of the comparative proteome of antimonial-
sensitive (A) and -resistant (B) Leishmania tropica isolates using an extracted 
protein. Numbered spots were identified and are listed in Table 2
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Table 1 Identification of several protein spots derived from Leishmania tropica proteom using matrix-assisted laser 
desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry analysis with mascot score above 52

Spot ID Protein name Accession no. MW (Da) pI % 
coverage

Protein 
score

Biological process

6289 Beta-tubulin LmjF33.0798 49 740 4.71 44.0 457
Tubulin is the major 
constituent of 
microtubules

6162 Enolase LmjF14.1160 46 092 5.60 52.6 425 Magnesium ion 
binding

6362
Heat shock 70-related 
protein 1, mitochondrial, 
putative

LmjF30.2490 71 621 5.68 34.2 428 Stress response

6231
Heat shock 70-related 
protein 1, mitochondrial, 
putative

LmjF30.2550 70 609 5.67 47.5 398 Stress response

5840 Pyruvate dehydrogenase E1 
beta subunit, putative LmjF25.1710 37 898 5.64 48.2 339

Pyruvate 
dehydrogenase (acetyl-
transferring) activity

6147 Cytochrome c oxidase 
subunit V, putative LmjF26.1710 22 291 6.11 57.6 339 Electron transport 

respiratory chain

5990
Heat shock 70-related 
protein 1, mitochondrial, 
putative

LmjF30.2490 71 621 5.68 39.5 286 Stress response

5805 Reiske iron-sulfur protein, 
putative LmjF35.1540 33 742 5.93 51.8 254 Oxidoreductase

6125 Cytochrome c oxidase 
subunit IV LmjF12.0670 39 434 5.63 44.8 250 Electron transport 

respiratory chain

8061 Peroxidoxin (tryparedoxin 
peroxidase) LmjF23.0040 25 342 6.43 47.7 235 Oxidoreductase

6132 Eukaryotic initiation factor 5a, 
putative LmjF25.0720 17 812 4.83 75.3 228 Translation initiation 

factor activity

8151
Heat shock 70-related 
protein 1, mitochondrial, 
putative

LmjF30.2490 71 621 5.68 32.4 196 Stress response

6492 Protein disulfide isomerase LmjF36.6940 52 377 5.22 19.9 195 Protein disulfide 
isomerase activity

5693 Putative uncharacterized 
protein LmjF13.0450 13 330 5.27 29.7 194 Unknown function

6324 Hypothetical protein LmjF13.0450 13.92 5.27 20.2 >52 Unknown function

8030 Cytochrome c oxidase 
subunit IV LmjF12.0670 39 434 5.63 47.5 191 Electron transport 

respiratory chain

6231 Aldose 1-epimerase, putative LmjF35.0970 41 428 5.95 27.7 181 Isomerase

6315 Tryparedoxin peroxidase LmjF15.1140 21 173 6.43 35.7 168 Oxidoreductase

6151 Carboxypeptidase, putative LmjF33.2540 57 050 5.55 34.6 166 Carboxypeptidase

6383 Ribonucleoprotein p18, 
mitochondrial, putative LmjF15.0280 21 300 6.74 75.4 160 Ribonucleoprotein

5893 Putative uncharacterized 
protein LmjF36.6760 28 999 5.53 41.8 157 Unknown function

6264 Putative uncharacterized 
protein LmjF36.0480 26 102 4.92 25.7 143 Unknown function

5691 Calpain-like cysteine 
peptidase, putative LmjF20.1310 12 936 5.27 36.5 111

Cysteine peptidase, 
clan CA, family C2, 
putative

5753 Protein disulfide isomerase LmjF36.6940 52 377 5.22 11.5 96 Protein disulfide 
isomerase activity
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Discussion

The first choice chemotherapy for 
different leishmaniases is pentavalent 
antimony [10]. Recent progress in 
the completion of Leishmania spp. 
genomic sequences and access to 
these data permit scientists to co-
study the expression of genes and 
proteins by powerful proteomics ap-
proach. Studying the proteome helps 
us to understand the differences in 
protein expression between Leishma-
nia parasites reactive to and resistant 
to drugs [21].

The protein map of promastigote 
forms of the 2 strains was prepared 
and analysed for differences in gene 
expression. Each map contained 
about 1000 protein spots. Previous 
studies revealed about 2000 protein 
spots in L. tropica [18], 3700 in L. ma-
jor [22], 2000 in L. donovani [23] and 

719 in L. guyanensis [24]. The image 
analysis of matched maps of 2 sensi-
tive/resistant field isolates showed 7 
proteins with significant alteration in 
normalized expression in promastig-
otes. These landmark proteins were 
identified by mass spectrometry as 
LACK, alpha-tubulin, PGFS, PDI-2, 
vesicular transport protein and some 
proteins identified as hypothetical 
proteins.

LACK was one of the over- 
expressed proteins in resistant L. 
tropica isolates. Studies showed that 
production of LACK is the immune 
response in susceptible BALB/c 
mice against Leishmania and remains 
a good candidate for a vaccine for hu-
man leishmaniasis [25]. This protein 
is also required for parasite viability 
and represents a potential drug target 
for the treatment of leishmaniasis 
[26].

Other landmark proteins found 
were structural proteins includ-
ing alpha-tubulin; both alpha- and 
gamma-tubulin are important for cell 
shape, growth and differentiation and 
for inhibition of cellular proteolysis 
[27]. Decreased expression levels of 
these proteins are probably related to 
reduced protection against antimo-
nial drugs in resistant isolates.

Vesicular transport proteins 
identified as putative proteins were 
other proteins down-expressed in 
our resistant L. tropica strains. These 
proteins are located close to the fla-
gellar pocket. Down-expression of 
these transport proteins decreases 
the transport and therefore the con-
centration of antimonial drugs within 
the cell [28].

We also report here identifica-
tion of a 54 kDa protein which was 
shown to be PDI. Expression of PDI 

Table 1 Identification of several protein spots derived from Leishmania tropica proteom using matrix-assisted laser 
desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry analysis with mascot score above 52 (concluded)

Spot ID Protein name Accession no. MW (Da) pI % 
coverage

Protein 
score

Biological process

5972 Phosphomannomutase, 
putative LmjF36.1960 28 101 5.18 36.0 91 Hydrolase

5660 Cofilin-like protein LmjF29.0510 15 715 5.56 26.6 82 Actin binding

6181 Tryparedoxin peroxidase LmjF15.1080 22 128 6.32 17.5 82 Oxidoreductase 
activity

5605 Calpain-like cysteine 
peptidase, putative LmjF14.0850 12 936 4.70 61.7 78 (see above)

5802 Putative uncharacterized 
protein LmjF25.2010 30 292 5.80 30.4 73 Carbon–carbon lyase 

activity

6278 Tryparedoxin LmjF29.1160 16 544 5.06 8.2 70 Cell redox homeostasis

6315 Tryparedoxin peroxidase LmjF15.1080 22 128 6.32 17.5 68 Oxidoreductase

6152 Enolase LmjF14.1160 46 092 5.60 31.7 61 Magnesium ion 
binding

6427 40S ribosomal protein S19 
protein, putative LmjF34.2780 19 376 10.82 59.8 59 Ribonucleoprotein

8097 Eukaryotic initiation factor 5a, 
putative LmjF25.0720 17 812 4.83 53.0 58 Translation initiation 

factor activity

6143 Prostaglandin f2-alpha 
synthase LmjF31.2150 31 850 5.85 23.9 58 Oxidoreductase 

activity

5533 Activated protein kinase c 
receptor LmjF28.2740 34 400 6.05 22.4 56 Kinase activity

5753 Alpha tubulin LmjF13.0360 49 759 4.89 14.6 53
Tubulin is the major 
constituent of 
microtubules

MW = molecular weight; pI = isoelectric point.
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has been shown to result in attenu-
ation of cell viability in response to 
hypoxia and to protect cells from ap-
optotic cell death in response to drug 
resistance in in vivo conditions [29]. 
Down-expression of this protein may 
be associated with parasite survival.

PGFS with 32 kDa molecular 
weight was another differentiation 
protein in field isolates of sensitive/
resistant L. tropica. The PGFS protein 
exhibits 99.3% identity in cytosol of 
promastigotes in Old World Leishma-
nia spp. in L. donovani and L. tropica 
[30].

A number of proteins that were 
over-expressed in resistant isolates 
were identified as hypothetical pro-
teins, but their function remains 
unknown. The current sequencing 
data of protozoan parasites suggest 
that about 60% of the putative gene 
products are hypothetical and have no 
known homologues [21].

Other proteomic studies of drug 
resistance on promastigotes of L. 
donovani field Indian isolates against 
Sb(V) reported differential expres-
sion of at least 2 proteins. The HSP83 
and a small kinetoplastid calpain-
related protein were shown to be 
increased through modification of 
the programmed cell death in the re-
sistant parasite [17]. Another study 
showed that in methotrexate-resistant 
Leishmania isolates some proteins, 
such as pteridine reductase (PTR1) 
and trypanothione reductase, were 
post-translationally modified and 
over-expressed. These proteins could 
allow the Leishmania parasite to quick-
ly adjust its response to the oxidative 
pathway. However, the role of PTR1 
in drug-resistant Leishmania spp. is not 
clear [31].

Conclusion

In conclusion, proteomics seem to 
be a potential method to differentiate 
protein expression in Sb(V)-resistant 

Figure 2 Comparison of 2-dimensonal 
electrophoresis gel analysis shows an 
increase or decrease in normalized 
volume of a number of protein spots 
shown in Table 2. In antimonial-
sensitive (column A) and -resistant 
(column B) Leishmania tropica isolates
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L. tropica  strains compared with 
sensitive isolates. Over-expression of 
LACK and some hypothetical pro-
teins as well as down-regulation of 
PGFS, PDI-2 and vesicular transport 
protein in drug-resistant strains were 
identified. These altered proteins 
seem to play a role in the drug stress 
response, perhaps allowing the Leish-
mania parasite to quickly adjust its 
response to the drug and delay cell 
death. Identification of more proteins 
related to the resistance mechanism 
requires further studies involving 
other technical methods.
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Antimicrobial resistance pattern of Gram-negative 
bacteria of nosocomial origin at a teaching hospital in 
the Islamic Republic of Iran
H. Khalili,1 R. Soltani,1 S Afhami,2 S. Dashti-Khavidaki 1 and B. Alijani 1

ABSTRACT The emergence of antimicrobial resistance is a global problem in the community and in hospitals. 
Antibiotic resistance of Gram-negative bacteria from nosocomial infections were evaluated during a 6-month 
period at Shariati teaching hospital, Tehran, Islamic Republic of Iran. Susceptibility tests were performed on 
570 Gram-negative isolates obtained from clinical samples of patients infected after at least 72 hours stay in 
the hospital. Escherichia coli was the most frequently isolated Gram-negative organism (42.6%). The highest 
rate of resistance in Gram-negative isolates was seen in the intensive care unit, with Acinetobacter spp. as the 
most resistant organisms. Gentamicin was the most effective antibiotic against E. coli and all other isolates, 
while ciprofloxacin was also effective against a wide range of other species. Antibiotic resistant Gram-negative 
nosocomial infection is prevalent in this teaching hospital in Tehran.
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أنامط االستعصاء عىل مضادات املكروبات يف جراثيم سلبية الغرام مستشفوّية املنشأ من أحد املستشفيات التعليمية يف مجهورية إيران اإلسالمية 
حسني خلييل، رسول سلطاين، شريين أْفَهِمي، سيمني َدْشتي َخويَدكي، هبناز عليجاين

اخلالصة: إن بزوغ االستعصاء عىل مضادات املكروبات يمثِّل إحدى املشكالت العاملية يف املجتمع ويف املستشفيات؛ وتقيِّم هذه الدراسة االستعصاء 
عىل املضادات احليوية يف جراثيم سلبية الغرام يف العدوى املكتسبة عىل مدى ستة أشهر يف مستشفى رشيعتي التعليمي يف طهران، يف مجهورية إيران 
رسيرية  عينات  من  املستفَردة  الغرام  السلبية  اجلراثيم  من   570 لدى  املكروبات  ملضادات  احلساسية  اختبارات  الباحثون  أجرى  حيث  اإلسالمية. 
املستفردة  الغرام  السلبية  املكروبات  أكثر  متثِّل  القولونية  اإليرشيكيات  أن  واتضح  املستشفى.  72 ساعة يف  مكثهم  إثر  بالعدوى  أصيبوا  من مرىض 
 Acinetobacter زة يف أنواع الراكدة )42.6%(، كام شوهد أعىل معدل لالستعصاء بني مستفردات اجلراثيم السلبية الغرام يف وحدات الرعاية املركَّ
باعتبارها أكثر اجلراثيم استعصاًء. وكان اجلنتاميسني أكثر املضادات احليوية فعالية ضد اإليرشيكيات القولونية ومجيع املستفردات األخرى، يف حني 
ة باجلراثيم السلبية الغرام املستعصية عىل  م أن العدوى املستشفويَّ كان السيربوفلوكساسني فّعاالً ضد طائفة واسعة من األنواع األخرى. ويتبنيَّ مما تقدَّ

املضادات احليوية منترشة يف هذا املستشفى التعليمي يف طهران.

Schéma de résistance aux antimicrobiens des bactéries à Gram négatif d’origine nosocomiale dans un centre 
hospitalier universitaire de la République islamique d’Iran

RÉSUMÉ La résistance aux antimicrobiens est un problème mondial pour la population comme pour les 
hôpitaux. La résistance aux antibiotiques des bactéries à Gram négatif responsables d’infections nosocomiales 
a été évaluée pendant six mois à l’hôpital universitaire Shariati, à Téhéran (République islamique d’Iran). Des 
épreuves de sensibilité ont été réalisées sur 570 isolats à Gram négatif obtenus à partir d’échantillons cliniques 
prélevés chez des patients infectés ayant passé au moins 72 heures à l’hôpital. La bactérie à Gram négatif la 
plus fréquemment isolée était Escherichia coli (42,6 % des échantillons). Le taux de résistance le plus élevé a été 
observé dans l’unité de soins intensifs, Acinetobacter spp. étant l’organisme le plus résistant. La gentamicine était 
l’antibiotique le plus efficace contre E. coli et contre tous les autres isolats, mais la ciprofloxacine était également 
efficace contre un large spectre d’autres espèces. Les infections nosocomiales dues à des bactéries à Gram 
négatif résistantes aux antibiotiques sont fréquentes dans cet hôpital universitaire de Téhéran.
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Introduction

Nosocomial or health care-associated 
infections account for a high morbidity 
and mortality rate among hospitalized 
patients [1]. The response to therapy of 
these infections has changed and antibi-
otic resistance incidence has increased at 
an alarming pace over the past 10 years. 
About 50%–60% of hospital-acquired 
infections are caused by resistant strains 
[2]. A number of factors have been 
reported that were related to infection 
with resistant microorganisms, includ-
ing previous use of antibiotics [3–6], 
corticosteroid therapy [7], mechanical 
ventilation [5–7], length of hospital stay 
[8] and use of invasive devices such as 
catheters [9,10].

Antimicrobial resistance results 
in increased morbidity, mortality and 
costs of treatment. Preventing the 
emergence and dissemination of resist-
ant organisms is critical for control of 
hospital infections. Appropriate anti-
microbial stewardship that includes 
optimal selection, dose and duration 
of treatment, as well as control of an-
tibiotic use, will prevent or slow the 
emergence of resistance among micro-
organisms [2].

The prevalence of antimicrobial 
resistance varies across different set-
tings and studies. Having an aware-
ness of antimicrobial resistance 
patterns, particularly in hospitals, is 
crucial for the selection of appropriate 
antibiotic therapy to improve treat-
ment outcomes, reduce morbidity and 
mortality, shorten the hospitalization 
period and consequently reduce the 
cost of care. The aim of this study was 
to determine the antimicrobial resist-
ance pattern of Gram-negative bac-
teria at a teaching hospital in Tehran, 
Islamic Republic of Iran. Surveillance 
programmes for regular evaluation of 
antibiotic resistance patterns are lack-
ing in the Islamic Republic of Iran and 
this is one of the few comprehensive 
studies that have been conducted in 
this area.

Methods

Setting
This prospective case-series study was 
done at Shariati general teaching hos-
pital affiliated to Tehran University of 
Medical Sciences during December 
2007 to May 2008. This is a 500-bed 
hospital with different medical wards 
including intensive care unit (ICU), 
gastroenterology, haematology/oncol-
ogy and bone marrow transplantation, 
rheumatology, cardiology, nephrology, 
neurosurgery, cardiac surgery, general 
surgery and gynaecology and obstetrics.

Sample
Biological samples were collected from 
patients hospitalized in different wards 
of the hospital who were diagnosed 
with nosocomial infection. All aerobic 
Gram-negative isolates collected from 
patients with at least 72 hours stay in 
the hospital and without evidence of 
infection at the time of admission were 
included in the study. Only 1 isolate per 
patient per site was included.

For each patient a samples was 
collected from the most likely site of 
infection: blood, urine, cerebrospinal 
fluid (CSF), respiratory tract secre-
tions (collected by bronchoscopy or 
endotracheal suction), tips of central 
venous catheters, wound secretions, 
intra-abdominal abscesses, articular 
fluid or other clinically relevant sites.

To determine the most important 
contributing factors to antibiotic drug 
resistance, demographic data and medi-
cal history (including history of invasive 
procedures and any comorbidity) were 
recorded for patients with isolates found 
to be resistant.

Laboratory methods
Bacterial species were identified by 
different microbiologic tests, includ-
ing growth in eosin–methylene–blue 
and MacConkey media, Gram stain, 
urease production, H2S production in 
sulphur–indole motility media, indole 
production, motility, methyl red test, 

citrate utilization and decarboxylase 
production.

Mueller–Hinton agar was used as 
the growth medium and the antimicro-
bial susceptibility testing was performed 
on positive cultures which yielded 
Gram-negative organisms, using the 
Kirby–Bauer (disk diffusion) method, 
in accordance with Clinical and Labo-
ratory Standards Institute (CLSI) 
guidelines [11]. Susceptibility testing 
was done for amikacin, gentamicin, 
tobramycin, ceftazidime, ceftriaxone, 
cefazolin, cefuroxime, piperacillin, 
piperacillin/tazobactam, ciprofloxacin, 
nalidixic acid, and nitrofurantoin.

The results were interpreted after 
18–24 hours of incubation at 35 °C. 
The zone diameter measured around 
each disk was measured and classified 
using CLSI guidelines as susceptible, 
intermediate or resistant according to 
the zone size diameters [11,12].

Analysis
We used SPSS, version 11.5 for data 
analysis. The results were reported as 
frequencies. Multivariate analysis was 
performed to determine variables with 
independent significant correlations. P 
values ≤ 0.05 were considered as statisti-
cally significant.

Results

Organisms isolated
A total of 570 samples were obtained. 
Gram-negative organisms were isolated 
mainly from the urinary tract (45.6%), 
blood (21.5%), and respiratory tract 
(19.3%). The remaining isolates 
(13.1%) were obtained from wound 
(6.3%), CSF (4.8%) and articular fluid 
(2.5%) or other sources (2.5%).

Table 1 shows the organisms iso-
lated from 556 of the samples for which 
the organism could be identified. Es-
cherichia coli was the most frequently iso-
lated Gram-negative organism (42.8%), 
followed by Acinetobacter spp. (17.1%), 
Klebsiella spp. (16.5%), Pseudomonas 
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aeruginosa (14.2%) and Enterobacter spp. (7.6%). The remaining 
1.8% of isolates included Proteus vulgaris and Morganella morganii.

In terms of the infection site E. coli was the most frequent 
infecting Gram-negative organism isolated from urine samples 
and wound secretions, while E. coli, Acinetobacter spp., Klebsiella 
spp., P. aeruginosa and Enterobacter spp., all were isolated from 
blood specimens in similar proportions (Table 1). Acinetobacter 
spp. were the most frequently isolated Gram-negative organisms 
from respiratory tract secretions.

Antibiotic susceptibility
The overall susceptibility of the isolated Gram-negative organisms 
to antimicrobial agents was 51.3% for gentamicin, 47.5% for 
ciprofloxacin, 32.0% for amikacin, 29.7% for ceftazidime, 22.1% 
for ceftriaxone, 13.8% for nitrofurantoin, , 9.0% for nalidixic acid, 
8.1% for cefazolin, 7.7% for tobramycin, 4.3% for piperacillin/
tazobactam, 2.5% for piperacillin and 1.3% for cefuroxime (Table 
2). Gentamicin was the most effective antibiotic against E. coli, 
while ciprofloxacin was also effective against a wide range of other 
Gram-negative bacteria isolated. The least effective agent for all 
isolated Gram-negative microorganisms was cefuroxime.

Patient evaluation
A total of 60 patients with resistant isolates were evaluated. Among 
the studied patients, 58.3% (35 cases) were male. The mean age of 
the patients was 49.5 (SD 22.3) years.

Of the patients 35.0% had history of recent hospitalization 
(for at least 48 hours, within the last 3 months) and 40.0% of them 
had a history of a recent surgery (within the previous 3 months). 
Concerning the presence of comorbidity, chronic heart failure 
(28.3%), diabetes (21.7%), chronic renal failure (21.7%) and 
impaired immune system function due to long-term corticoster-
oid use (18.3%) were the most common comorbid conditions 
reported. Additionally, 16.7% of patients were receiving total 
parenteral nutrition during hospitalization.

Of these potential predisposing factors, history of recent 
hospitalization (OR = 3.9, 95% CI: 1.8–14.5), history of recent 
surgery (OR = 2.3, 95% CI: 1.1–8.6) and long-term corticosteroid 
therapy (OR = 1.9, 95% CI: 1.2–6.9) were significantly associated 
with presence of bacterial resistant isolates (Table 3). 

Discussion

Nosocomial infections are a serious threat to hospitalized patients. 
The emerging problem of antimicrobial resistance further compli-
cates the issue because most deaths associated with nosocomial 
infection are caused by antibiotic-resistant microorganisms [1,2].

In our study, based on the culture sources, the most frequent 
nosocomial Gram-negative infections were urinary tract infec-
tion (45.6%), followed by bacteraemia (21.5%) and pneumonia 
(19.3%). In a recent study in ICU patients of 2 other teaching Ta
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hospitals of Tehran, Islamic Republic of Iran (Sina and 
Imam Khomeini hospitals) performed by Hadadi et al., 
septicaemia (33.0%) and pneumonia (29.5%) were the 
most frequent nosocomial infections [13]. In the study of 
Vesal et al. performed on Gram-negative isolates of ICU 
patients at Shariati hospital during a 6-month period from 
October 2003 to April 2004, pneumonia was the most fre-
quent nosocomial infection [14]. These slightly different 
results could be explained by the difference in the patient 
population of these studies; our study included patients 
from all medical wards whereas other studies were of ICU 
patients only.

In our study, E. coli was the most frequent isolate in 
urinary tract infection and a major isolate in bacteraemia. 
This shows that urosepsis is a major cause of nosocomial 
infections.

Acinetobacter spp. and P. aeruginosa were the most 
frequently isolated Gram-negative bacteria from the 
respiratory tract in the current study. This is in agreement 
with the study of Vesal et al. that reported Acinetobacter 
as the most frequent isolated species [14]. In contrast, 
in the study of Hadadi et al. Klebsiella spp. and P. aer-
uginosa were the most frequent isolates from respiratory 
tract specimens [13]. Therefore, it can be concluded that 
Acinetobacter spp. and P. aeruginosa are major pathogens 
responsible for nosocomial pneumonia.

In the current study, Acinetobacter spp. were the most 
antibiotic-resistant Gram-negative microorganisms. This 
is in agreement with a study in Chicago in 2004 that 
reported a high resistance rate of Acinetobacter spp. to all 
commonly used antibiotics with a resultant high morbid-
ity and mortality rate [15]. Similar results have been 
reported in a Spanish study in 2004 [16].

In our study, Acinetobacter spp. was both the most 
frequently isolated agent from the respiratory tract and 
the most resistant of all isolates. This highlights the need 
for new effective antimicrobial agents and strategies to 
prevent and treat common respiratory tract infections 
such as hospital-acquired pneumonia.

Some other studies have reported P. aeruginosa as the 
most resistant organism [17,18]. This is consistent with 
our study that showed this pathogen as the second most 
resistant organism. In the current study, the most effective 
antibiotic against this pathogen was ciprofloxacin with 
a susceptibility of 54.4%, while in the study of Hadadi et 
al. the susceptibility of P. aeruginosa to this antibiotic was 
33.3% [13].

Although ciprofloxacin, amikacin and gentamicin 
were the most effective agents against Gram-negative 
isolates in our research, nevertheless between 49%–68% 
of all isolates were resistant to these antibiotics.Ta
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As expected, cefuroxime was the 
least effective agent against isolates and 
its empirical use in nosocomial Gram-
negative infections should therefore be 
avoided.

Our study detected several factors, 
including history of surgery and hos-
pitalization, and some comorbidities, 
including heart failure, diabetes, chronic 
renal failure and long-term corticoster-
oid use, as possible contributing risk 

Table 3 Variables associated with presence of antibiotic resistance strains in patients with nosocomial infection (n = 60) 

Variable Resistant Not resistant Crude OR (95% CI) P-value

No. % No. %

Age group (years)

< 50 24 40.0 210 42.3 1.1 (0.8–1.6) 0.33

50–59 20 33.3 160 32.3 0.8 (0.3–1.2) 0.51

60–69 12 16.7 100 20.2 1.3 (0.5–1.5) 0.30

70+ 4 6.6 26 5.3 0.9 (0.4–1.5) 0.44

Sex

Male 35 58.3 256 51.6 0.4 (0.1–1.4) 0.31

Female 25 41.7 240 48.8 1.3 (0.4–1.9) 0.81

Clinical history

History of recent hospitalization 21 35.0 63 13.8 3.9 (1.8–14.5) 0.003

History of recent surgery 24 40.0 73 16.0 2.3 (1.1–8.6) 0.01

Long-term corticosteroid therapy 11 18.3 57 12.5 1.9 (1.2–6.9) 0.004

OR = odds ratio; CI = confidence interval.

factors to antimicrobial resistance in 
patients from whom resistant organ-
isms were isolated. However, a larger 
study with a larger sample is needed to 
confirm these data.

In conclusion, the rate of antimi-
crobial resistance is high among noso-
comial Gram-negative bacteria in this 
hospital, complicating the decision to 
start appropriate antibiotics to manage 
nosocomial infections empirically. A 

surveillance system is recommended 
to record and report the antimicrobial 
resistance pattern of hospital isolates 
periodically, as this pattern changes con-
tinually over time.

Acknowledgements

We are grateful to the staff of the micro-
biology laboratory of Shariati hospital 
for their participation in this work.

References

1. Vincet JL et al. The prevalence of nosocomial infection in in-
tensive care units in Europe. The result of the European Preva-
lence of Infection in Intensive Care (EPIC) study. Journal of the 
American Medical Association, 1995, 274:639–644.

2. Shlaes DM et al. Society for Healthcare Epidemiology of Amer-
ica and Infectious Diseases Society of America joint commit-
tee on the prevention of antimicrobial resistance: Guidelines 
for the prevention of antimicrobial resistance in hospitals. 
Infection Control and Hospital Epidemiology, 1997, 18:275–291. 

3. Fagon JY et al. Nosocomial pneumonia in patients receiv-
ing continuous mechanical ventilation. Prospective analysis 
of 52 episodes with use of a protected specimen brush and 
quantitative culture techniques. American Review of Respiratory 
Disease, 1989, 139:877–884. 

4. Husni RN et al. Risk factors for an outbreak of multi-drug-re-
sistant Acinetobacter nosocomial pneumonia among intubated 
patients. Chest, 1999, 115:1378–1382. 

5. Rello J et al. Risk factors for infection by Pseudomonas aer-
uginosa in patients with ventilator-associated pneumonia. 
Intensive Care Medicine, 1994, 20:193–198. 

6. Trouillet JL et al. Ventilator-associated pneumonia caused by 
potentially drug-resistant bacteria. American Journal of Respira-
tory and Critical Care Medicine, 1998, 157:531–539. 

7. Ibelings MM, Bruining HA. Methicillin-resistant Staphylococcus 
aureus: acquisition and risk of death in patients in the intensive 
care unit. European Journal of Surgery, 1998, 164:411–418. 

8. Bonten MJ et al. External sources of vancomycin-resistant en-
terococci for intensive care units. Critical Care Medicine, 1998, 
26:2001–2004. 

9. Richards MJ et al. Nosocomial infections in medical intensive 
care units in the United States. National Nosocomial Infections 
Surveillance System Critical Care Medicine, 1999, 27:887–892. 

10. Kollef MH et al. The impact of nosocomial infections on patient 
outcomes following cardiac surgery. Chest, 1997, 112:666–675. 

11. Performance standards for antimicrobial susceptibility testing: 
nineteenth informational supplement M100-S19. Wayne, Penn-
sylvania, Clinical and Laboratory Standards Institute, 2009. 

12. Bauer AW et al. Antibiotic susceptibility testing by a standard-
ized single disk method. American Journal of Clinical Pathology, 
1996, 45:493–496. 

13. Hadadi A et al. Antimicrobial resistance pattern of Gram-
negative bacilli of nosocomial origin at 2 university hospitals 
in Iran. Diagnostic Microbiology and Infectious Disease, 2008, 
60:301–305. 



 املجلد الثامن عرشاملجلة الصحية لرشق املتوسط
العدد الثاين

177

14. Gh V et al. Evaluation of antimicrobial resistance among Gram-
negative isolates collected from intensive care units and reli-
ability of routine disc susceptibility tests at a teaching hospital 
in Tehran. Iranian Journal of Pharmaceutical Research, 2006, 
2:89–100. 

15. Jain R, Danziger LH. Multidrug-resistant Acinetobacter infec-
tions: an emerging challenge to clinicians. Annals of Pharmaco-
therapy, 2004, 38:1449–1459. 

16. Iglesias de Sena H et al. Epidemiological study and effect on 
antimicrobial use in the genus Acinetobacter in a university 
hospital. Revista Espanola de Quimioterapia, 2004, 17:177–183. 

17. Rhomberg PR et al.MYSTIC Programme Study Group. Antimi-
crobial resistance rates and clonality results from the Meropen-
em Yearly Susceptibility Test Information Collection (MYSTIC) 
programme: report of year five (2003). Diagnostic Microbiology 
and Infectious Disease, 2004, 49:273–281. 

18. Shamsuzzaman AK et al. Pattern of aerobic bacteria with their 
drug susceptibility of surgical inpatients. Mymensingh Medical 
Journal, 2003, 12:98–103. 

Communicable diseases in the Eastern Mediterranean Region. Prevention and control 2005–2009

In the World Health Organization (WHO) Eastern Mediterranean Region, communicable diseases are among the 
major causes of mortality and morbidity and pose major impediments to social and economic wellbeing. Communicable 
diseases in the Eastern Mediterranean Region. Prevention and control 2005–2009 provides an overview of the situation of 
communicable diseases, the progress made by countries with support from WHO and partners, and the key challenges 
for disease prevention and control during the period 2005–2009. The report describes the status in relation to 6 visions 
for communicable diseases prevention and control in the Region: Elimination and eradication of specific diseases; 
Expanding disease-free areas; Providing a safe vaccine for every childhood disease for every child; Curbing the HIV/
AIDS epidemic; Halving the burden of tuberculosis – working towards elimination and; Containing new and re-
emerging disease threats.

This full text of this publication can be accessed online at: http://www.emro.who.int/dsaf/dsa1212.pdf
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Review

Primary palliative care: the potential of primary 
care physicians as providers of palliative care in the 
community in the Eastern Mediterranean Region
S.A. Murray 1 and H. Osman 2

ABSTRACT Palliative care focuses on improving the quality of life and relieving suffering in patients with 
progressive chronic illnesses. Palliative care services remain very limited in the Eastern Mediterranean 
region although the need for them is high and increasing. The World Health Organization has identified the 
development of palliative care as a regional priority. This review highlights the urgent need to provide such care 
in the region and proposes that primary care providers in the region are well placed to provide palliative care in 
their communities. As palliative medicine is not established as a specialty in the region, training and support in 
palliative care are required to build capacity in end-of-life care and to allow all patients who would benefit from 
this approach access to it equitably and early in their illness.

1Primary Palliative Care Research Group, Centre for Population Health Sciences, College of Medicine and Veterinary Medicine, The University of 
Edinburgh, Edinburgh, Scotland, United Kingdom.
2Department of Health Promotion and Community Health, Faculty of Health Sciences, American University of Beirut, Beirut, Lebanon 
(Correspondence to H. Osman:ho02@aub.edu.lb).

الرعاية امللطِّفة األولية: قدرات أطباء الرعاية األولية باعتبارهم مقدمني للرعاية امللطِّفة يف املجتمع يف إقليم رشق املتوسط 
سكوت موري، هبة العثامن

امللطِّفة حمدودة  امللطِّفة عىل حتسني جودة احلياة وختفيف معاناة املصابني بأمراض مزمنة متفاقمة. والتزال خدمات الرعاية  اخلالصة: تركز الرعاية 
ًة من األولويات  ت منظمة الصحة العاملية تطوير الرعاية امللطِّفة أوَلويَّ ة واملتزايدة إليها. وقد عدَّ يف إقليم رشق املتوسط عىل الرغم من احلاجة املاسَّ
اإلقليمية. وتلقي هذه املراجعة الضوء عىل احلاجة امللّحة لتقديم هذه الرعاية يف اإلقليم، وترى أنَّ متكني مقّدمي الرعاية األولية يف اإلقليم هم من 
أفضل من يقوم بإيتاء الرعاية امللطِّفة يف جمتمعاهتم، وملا كان الطب التلطيفي مل يعترب بعد واحدًا من االختصاصات األساسية يف اإلقليم، فإن التدريب 
والدعم يف الرعاية امللطِّفة مطلوبان لبناء القدرات يف الرعاية يف هناية احلياة، وإتاحة هذا األسلوب للمرىض الذين سيستفيدون منه عىل أسس عادلة، 

ويف أبكر وقت ممكن.

Soins palliatifs en soins de santé primaires : potentiel des médecins des soins de santé primaires en tant que 
fournisseurs de soins palliatifs en communauté dans la Région de la Méditerranée orientale

RÉSUMÉ Les soins palliatifs sont polarisés sur l’amélioration de la qualité de vie et sur l’allégement des souffrances 
des patients atteints de maladies chroniques évolutives. Les services de soins palliatifs restent limités dans la 
Région de la Méditerranée orientale malgré un besoin élevé et croissant en la matière. L’Organisation mondiale 
de la Santé a identifié le développement des soins palliatifs en tant que priorité régionale. La présente analyse 
souligne l’urgente nécessité de fournir de tels soins dans la Région et suggère que les prestataires des soins de 
santé primaires régionaux, bien placés dans leur communauté, fournissent ces soins palliatifs. La médecine 
palliative n’étant pas établie en tant que spécialité dans la Région, une formation et un appui en soins palliatifs 
sont requis pour renforcer les capacités en soins de fin de vie et permettre à tous les patients qui pourraient tirer 
avantage de cette approche d’y avoir accès de manière équitable dès le début leur maladie.
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What is palliative care?

Palliative care focuses on relief of suf-
fering and improvement of the quality 
of life and in due course death in pa-
tients with progressive life-threatening 
illness [1]. Although control of physi-
cal symptoms is an important aspect 
of palliative care, there is also a strong 
focus on the psychological, social and 
spiritual dimensions of the illness ex-
perience, and an emphasis in planning 
to consider the future care the patient 
wants and also possibly aspects that 
the patient may not wish to receive. 
Ideally, palliative care should be initi-
ated soon after a patient is diagnosed 
with a life-threatening progressive ill-
ness and be increasingly delivered in 
parallel with disease-modifying care 
[2]. Palliative care is also important in 
the last days of life [3]. Hospice usually 
refers to palliative care at the end of life 
when curative or disease-modifying 
care is no longer an option. Hospice 
can refer to a location of care, a health 
insurance benefit, or a philosophy of 
care.

Why is palliative 
care needed?

Provision of palliative care has been 
shown to improve quality of life and 
reduce depression in patients with 
life-threatening illness [4]. A recent 
study in the United States of America 
(USA) in patients with non-small-cell 
lung cancer also showed that early 
referral to palliative care significantly 
improved survival [4]. Caregivers of 
patients who receive palliative care 
may have an easier bereavement 
period and be less likely to suffer de-
pression after the death of their loved 
one. Given the increasing burden of 
chronic illness and the fact that cancer 
is often diagnosed at an advanced 
stage in the Eastern Mediterranean 
(EM) region, the need for palliative 
care is very high [5].

Current situation in the 
Eastern Mediterranean

Unfortunately, palliative care services 
in the EM region are limited and the 
number of physicians trained in pal-
liative care in the region is well below 
the needs of the population [5]. Simi-
larly the training of family physicians 
in this approach is under-developed. 
Traditionally, medicine has trained 
physicians to diagnose and treat dis-
eases. Few physicians are trained in 
providing the palliative care approach 
that patients with chronic progressive 
illnesses need, and in planning for and 
conducting a good death for their 
patient.

Once a disease progresses and as 
the needs of patients change towards 
the end of life, physicians often feel 
that they lack the skills needed to 
support their patients. Patients and 
their caregivers can feel confused and 
unsupported. Patients with terminal 
illness report fear of pain and suffer-
ing that may be associated with their 
disease [6]. They may also feel aban-
doned by their physicians towards the 
end of life [7]. The needs of patients 
can be addressed more appropriately 
and effectively if the focus of medical 
management shifts from curative to 
supportive care and palliation once a 
physician feels that they would not be 
surprised if their patient died within the 
next 12 months [8].

Since the early 1990s there have 
been a few initiatives towards the de-
velopment of palliative care in the EM 
region. In Lebanon, efforts to integrate 
palliative care into medical and nurs-
ing curricula and to train clinicians in 
palliative care started in the 1990s [9]. 
Although provision of palliative care 
services has remained very limited, 
the Ministry of Public Health recently 
demonstrated a strong commitment to 
the development of a national strategy 
for the development of palliative care 
by launching a National Committee 

on Palliative Care in May 2011. Pal-
liative care programmes in Jordan have 
been growing with the support of the 
World Health Organization (WHO) 
and Jordan Ministry of Health [10]. 
One of the most developed palliative 
care programmes in the region is the 
hospital-based palliative care unit at 
King Faisal Specialist Hospital and Re-
search Center in Saudi Arabia. This unit 
has been proposed as a regional training 
centre for physician leaders in palliative 
care [11].

The way forward: taking 
palliative care forward 
in the community

There is an urgent need to develop pal-
liative care services in the EM region to 
be able to provide the compassionate 
person-centred type of care that patients 
with life-threatening illness need, care 
that respects their values and religious 
beliefs. WHO has set the development 
of palliative care as a regional prior-
ity [5]. Building palliative care services 
into existent primary care systems and 
hospital settings has been proposed as 
an approach to build capacity in pallia-
tive care in all settings [2]. Primary care 
systems are ideally placed to address the 
4 key challenges that face palliative and 
end-of-life care in the next 10 years in 
that they can:

•	 care for people with all life-threaten-
ing illnesses

•	 identify and treat patients early in the 
course of the illness

•	 assess and care for all dimensions of 
need of the patient: physical, social, 
psychological and spiritual

•	 care for patients in the community if 
adequately supported
A review of how these 4 aspects are 

being put into operation in primary care 
internationally may help the develop-
ment in the EM region.
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First challenge: caring for 
people with all life-threatening 
illnesses
A century ago, and currently in some 
developing countries, most people 
died of infectious diseases, accidents 
or childbirth, aged 46 years on aver-
age, with little disability before death. 
Nowadays in the EM region the aver-
age age of death in most countries is 
above the age of 70 years and non-
communicable conditions, such as 
cardiovascular disease and cancer, are 
the main causes of death – usually after 
a significant period of disability [12]. 
The causes of death in this modern 
age can be illustrated well in United 
Kingdom (UK) primary care, where 
a family doctor, who has about 1800 
patients on his or her registered list, has 
20 deaths on average per year. Of these 
deaths, 5 are from cancer, 6 from organ 
failure (e.g. chronic obstructive pulmo-
nary disease, heart failure, liver failure, 
renal failure) and 7 from frailty (either 

physical frailty or dementia). Only 
about 2 of the 20 die totally unexpect-
edly (Figure 1). The trajectories that 
these illnesses often follow have been 
well described making it more feasible 
for health-care providers to identify the 
palliative care needs of patients in the 
community [13].

Second challenge: starting a 
palliative care approach early 
in the disease process
With cancer, traditionally there was 
a period when a cure was attempted 
and then when cure was no longer 
possible, palliative care was provided. 
The new and better concept is that sup-
portive and palliative care should start 
at diagnosis of a life-threatening illness 
and gradually increase while disease-
modifying care may decrease (Figure 
2). This model and understanding can 
be applied to all people with a progres-
sive illness including organ failure and 
frailty [14,15]. As debility increases 

from specific illnesses or general frailty, 
people can be considered for a pal-
liative approach. Provision of palliative 
care should be triggered not by diagno-
sis, or even prognosis, but according to 
need. One example of a specific trigger 
for consideration for a holistic palliative 
approach might be when a patient is 
housebound. Yet another criteria could 
be the need of a certain amount or 
hours of care in the community.

In the organ failure and frailty trajec-
tories, it has previously been more diffi-
cult to conceptualize and decide when 
a palliative care approach might be 
clinically appropriate. However, events 
or triggers such as a hospital admission 
might be utilized to consider if a sup-
portive approach is now appropriate 
for that individual patient. Alternatively, 
there might be clinical indicators such 
as grade 4 heart failure (i.e. breathless-
ness at rest) to trigger this approach, 
or even the “surprise question”. This 

GP has 20 
deaths per list 
of 2000 
patients per 
year
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Figure 1 Causes of death in the United Kingdom and trajectories of function of chronic illnesses. Source: [8]
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question is where a physician asks him-
self or herself the question, “Would I 
be surprised if this patient were to die 
in the next year?” If the answer is “no” 
this means that the patient might die 
and therefore a plan should be started 
“just in case the patient does die”. Re-
search suggests that most patients with 
advanced illnesses appreciate the op-
portunity to talk to a physician about 
their future [16,17].

Overzealous treatment later in the 
course of all these types of illnesses, es-
pecially in the very last days of life, can 
increase suffering without any prolon-
gation of life. This can be prevented by 
diagnosing imminent death, the second 
“key transition” in end-of-life care and 
starting the patient on an end-of-life 
care pathway, such as the Liverpool 
Care Pathway [18,19]. This ensures, 
among other things, the consideration 
of stopping any unnecessary treatments 
and tests.

Third challenge: meeting all 
dimensions of need, physical, 
psychological, social & spiritual
It is now recognized in the USA and 
increasingly in Australia and the UK that 
everyone has spiritual needs when faced 
with serious life-threatening illness. The 
accepted definition of spiritual needs 
used internationally is “needs that relate 
to the meaning and purpose of life” [20]. 
People may or may not use religious vo-
cabulary to express these. If the spiritual 
issue or need causes the person distress, 
it is then called “spiritual distress”. If such 
distress is upsetting the person, such as 
interfering with sleep or their ability to 
work, then this should be identified and 
addressed by someone because such 
distress impinges on other areas, mak-
ing pain more painful and anxiety less 
bearable, and increasing health service 
utilization. In a setting where spirituality 
and religion play a major role in everyday 
life, it is essential to address the spiritual 

dimension of death and dying with pa-
tients and their families.

Dying is a 4-dimensional activity; 
it is more than physical. Our research 
team found that in lung cancer, at least, 
the social decline runs in parallel with 
the physical decline (Figure 3). Psy-
chological distress can be expected at 
the time of diagnosis, after initial treat-
ment when the patient returns from 
the hospital, at recurrence or disease 
progression, and then again in the ter-
minal stage. Unsurprisingly it was when 
someone was anxiously coming to a 
diagnosis that also they were thinking 
about the meaning and purpose of life. 
It would appear that the spiritual trajec-
tory in these patients with lung cancer 
paralleled the psychological one. The 
physical and social run together as do 
the psychological and spiritual [16]. It 
is worth thinking about trajectories be-
cause we can then plan 4-dimensional  
care according to what the needs of 

Figure 2 Appropriate care near the end of life: from disease modifying to active palliation. Source: [8]
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the patients are likely to be and we can 
plan timely care when these needs are 
likely to arise. Family carers, who have 
also been shown to have similar mul-
tidimensional trajectories at the end 
of life, can also be supported by family 
physicians [21]. 

Fourth challenge: providing 
end of life care in the 
community
In the UK, although it is believed that 
over 50% of people would prefer to die at 
home if possible, only 19% of people do 
in fact die at home. Although similar data 
are not available from the EM region, 
research has shown that people dislike 
hospitalization [6]. In the last decade, Dr 
Keri Thomas has pioneered the develop-
ment of the Gold Standards Framework 
of Care which is at present used in over 
80% of UK practices. It gives a structure 
for doctors and community nurses to 
organise and coordinate care around 
general practices. It highlights the “7Cs” 
that are vital for quality end-of-life care 
in the community: communication, 
coordination, control of symptoms, 
continuity of care, continued learning, 
carer support and care in the dying 
phase [22]. A number of evaluations 

are demonstrating that this framework 
is improving coordination among fam-
ily physicians and community nurses, 
continuity of care and patient and family 
satisfaction [23]. This model can be used 
to develop palliative care programmes in 
the community in the EM region.

Primary care leading in 
to palliative care, with 
a common philosophy

When the doctor/patient relationship 
is already established, issues of building 
trust and mutual understanding that are 
essential to the therapeutic relationship 
are already present. This allows the family 
physician to provide palliative care in the 
context of an established relationship. 
The biopsychosocial model of care that 
is at the core of the philosophy of fam-
ily medicine is shared with the palliative 
care approach, and spiritual and religious 
needs may also be considered [24,25]. 
Research shows that many patients want 
to talk about the future with their doctor 
but doctors may fear to do this lest the 
patient loses hope. Thus opportunities 
should be made by doctors to let patients 

raise these sensitive issues [26]. Family 
physicians are already trained to provide 
patient-centred care in the context of 
family and community, and family physi-
cians are in the position to be able to 
address grief, bereavement and caregiver 
issues and identify individuals within the 
family as resources.

Palliative care can be built into exist-
ing primary care systems in the region 
by giving primary care physicians the 
tools to provide palliative care to their 
patients. Palliative care has been devel-
oped quickly and successfully in settings 
where it was integrated in the primary 
care system [27]. Given adequate train-
ing, resources and access to specialist 
support, family physicians can provide 
end-of-life care to most patients. Provid-
ing primary palliative care could encour-
age the extension of the palliative care 
approach to people with non-malignant 
conditions. Patients with life-limiting 
conditions, such as dementia, heart fail-
ure, chronic obstructive pulmonary dis-
ease (COPD) and kidney failure often 
have a more prolonged illness course 
and comparable needs and concerns 
[28]. Indeed in the EM region only 7% 
of patients nowadays die from cancer, 
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Figure 3 Lung cancer – physical, social trajectories and psychological, spiritual trajectories from diagnosis to death. Source: [24]
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so the emphasis on primary palliative 
care is caring for all, not according to 
diagnosis, nor even prognosis, but ac-
cording to need [12].

Conclusion

Thus there are 4 challenges or oppor-
tunities for primary care physicians to 
provide palliative care. Firstly, to look 
beyond cancer and help people at the 
end of life with all different illnesses: we 
should not palliate according to diagno-
sis or even prognosis but according to 

need, which is usually a sum of a number 
of co-morbidities. The second oppor-
tunity is to help earlier rather than later, 
when input is strategic and formative, 
and when emotional needs are often 
acute. Thirdly, primary care physicians 
can support all dimensions of need be-
yond the physical even to the spiritual. 
Fourthly primary care physicians can try 
to help more people spend more time 
in the setting they really want, often in 
the community with their friends and 
relatives in a familiar setting.

Palliative care should be integrated 
into all health and social care settings, 

especially primary care, so that doctors 
and nurses can identify when a shift 
from trying to cure the patient to trying 
to improve their quality of life is con-
sidered timely. Physicians should then 
discuss this with their patients and their 
patients’ relatives, and together plan 
their future care, to maximize the qual-
ity of their life and death in due course 
[29]. This approach should be taught at 
undergraduate and postgraduate levels 
in all medical and nursing schools and 
may prevent the overzealous treatment 
that some patients receive at the end of 
life [30].
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Short communication

Prevalence of autistic spectrum disorders in Tripoli, 
Libya: the need for more research and planned services
A.M. Zeglam1 and A.J. Maouna1

ABSTRACT Data on autism are lacking for Libya. We conducted a hospital-based study in the Neurodevelopment 
Clinic of Al-Khadra Hospital in Tripoli to estimate the prevalence of autistic spectrum disorders in children attending 
the clinic. All children referred to the clinic between 2005 and 2009 with a diagnosis of speech and language disorders 
or behavioural difficulties were assessed. There were 38 508 children in total seen during 2005–09, 180 of whom had 
a history of delayed speech and language and/or behavioural difficulties. Of the 180, 128 children were diagnosed 
with autistic spectrum disorder: 99 had classical autism, giving the prevalence of about 4 in 1000. The male:female 
ratio for autistic spectrum disorders was 4:1 and for autism was 4.5:1. The most common age at presentation was 2–5 
years (58%) and 56% presented 6–18 months after the onset of symptoms. Physicians should consider autism in the 
differential diagnosis of any child presenting with a speech and language disorder and/or behavioural difficulties.

1Al-Khadra Teaching Hospital, Faculty of Medicine, Tripoli University, Tripoli, Libya (Correspondence to: A.M. Zeglam: adelzeglam@gmail.com).
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دي( يف طرابلس، ليبيا: احلاجة إىل املزيد من البحوث ومن اخلدمات التخطيطية  معدل انتشار اضطرابات الطيف الذاتوي )التوحُّ
عادل حممد زقالم، أمينة جيالين ماعونة

النامء العصبي يف مستشفى  املرَتَكز يف عيادة  ة  الباحثان دراسة مستشفويَّ ليبيا. وقد أجرى  د( يف  الذاتوية )التوحُّ اخلالصة: ال تتوافر املعطيات حول 
دي( بني األطفال الذين يزورون العيادات. وشمل التقييم  اخلرضاء يف طرابلس، من أجل تقدير معدل انتشار اضطرابات الطيف الذاتوي )التوحُّ
لني إىل العيادة املذكورة بني عاَمْي 2005 و2009 بتشخيص اضطرابات الكالم واللغة أو بصعوبات سلوكية. وبلغ العدد اإلمجايل  مجيع األطفال املحوَّ
لألطفاٍل الذين شوهدوا يف العيادات خالل الفرتة 2009-2005، 508 38 منهم 180 طفاًل لدهيم َسَوابق تأخر الكالم واللغة أو الصعوبات السلوكية 
تسعة  دي(؛  )التوحُّ الذاَتوّي  الطيف  باضطراب  مصابون  أهنم  عىل  والثامنني  املئة  األطفال  هؤالء  من  وعرشون  وثامنية  مئة  َص  ُشخِّ وقد  كليهام؛  أو 
وتسعون منهم لدهيم ذاتوية )توّحد( مدرسية؛ مما جيعل معدل االنتشار حوايل 4 لكل ألف؛ وكانت نسبة الذكور إىل اإلناث يف اضطرابات الطيف 
د( عىل وجه اإلمجال: 4.5 إىل 1. وكان العمر األكثر مشاهدًة يف األطفال املراجعني للعيادة هو 2-5  دي(: 4 إىل 1. ويف الذاتوية )التوحُّ الذاتوي )التوحُّ
د( يف احلُْسبان عندما جُيْرون  سنوات )58%( منهم 56% أحرضوا للعيادة بعد 18-6 شهرًا، من بدء األعراض. فعىل األطباء أن يأخذوا الذاتوية )التوحُّ

التشخيص التفريقي يف أي طفل يراجع باضطراب يف الكالم واللغة، أو بصعوبات سلوكية أو كَلْيهام.

Prévalence des troubles du spectre autistique à Tripoli (Libye) : intensifier les travaux de recherche et les 
services planifiés

RÉSUMÉ Les données sur l'autisme sont rares en Libye. Nous avons mené une étude hospitalière auprès d'enfants 
consultant dans un service en neurologie du développement de l'hôpital Al-Khadra à Tripoli pour estimer la 
prévalence des troubles du spectre autistique. Tous les enfants orientés vers l'établissement entre 2005 et 2009 
et ayant reçu le diagnostic de troubles de la parole et du langage ou présentant des difficultés comportementales 
ont été examinés. Au total, 38 508 enfants ont été examinés entre 2005 et 2009, parmi lesquels 180 avaient des 
antécédents de retard de développement de la parole et du langage et/ou des difficultés comportementales. 
Parmi ces 180 enfants, 128 ont reçu le diagnostic de troubles du spectre autistique : 99 souffraient d'un autisme 
classique, correspondant à une prévalence de 4:1000. Le rapport entre les garçons et les filles pour les troubles 
du spectre autistique était de 4:1 et pour l'autisme classique de 4,5:1. L'âge le plus fréquent des patients à la 
première consultation se situait entre deux et cinq ans (58 %) et 56 % ont été examinés entre 6 et 18 mois après 
l'apparition des symptômes. Les médecins devraient envisager l'autisme comme diagnostic différentiel chez tout 
enfant présentant des troubles de la parole et du langage et/ou des difficultés comportementales.
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Introduction

Autism is a spectrum disorder with 
cases ranging from a relatively mild 
problem with social interaction to more 
severe difficulties in behaviour, such as 
not speaking, following rigid routines 
and social isolation. It is estimated that 
around 1 in 100 children between 5 
and 9 years of age have autism [1–3]. 
Studies in developed countries have 
reported up to 60 cases per 10 000 
children aged 0–16 years of all forms of 
autistic spectrum disorders (ASDs) [4]. 
Comparable figures, however, are not 
available for Libya [5,6].

The important historical observa-
tion about autism is that it was un-
known in ancient culture and even up 
to the 19th century. It just “appeared” 
some 60 years ago [7]. Leo Kanner, was 
first to describe autism in 1943 [8] and, 
in 1944, Hans Asperger also described 
children with similar symptoms [9].

While there is extensive information 
about autism in many industrialized 
nations, data on autism are greatly lack-
ing in Libya. Therefore, we aimed to 
estimate the prevalence of ASD in chil-
dren referred to the Neurodevelopment 
Clinic of Al-Khadra Hospital in Tripoli 
so as to increase the awareness of these 
conditions among physicians and the 
need to consider autism when dealing 
with children presenting with speech 
and language disorder (SALD).

Methods

This was a hospital-based study. 
Children were identified as having an 
ASD through screening of all children 
referred to the Neurodevelopment 
Clinic of Al-Khadra Teaching Hospital, 
Tripoli, Libya between 2005 and 2009 
with the diagnosis of delayed speech 
and language, no speech or language 
or behavioural difficulties. Children 
were reviewed, scored and classified by 
a clinician (AZ) as having ASD if they 
displayed behavioural abnormalities 

consistent with DSM-IV for diagnosing 
[10] i) autism, ii) pervasive develop-
mental disorder not otherwise specified 
(PDD-NOS), including atypical au-
tism, or iii) Asperger disorder [11].

The Neurodevelopment Clinic is 
a regular weekly clinic at the paediatric 
outpatient department of Al-Khadra 
Teaching Hospital where 25 to 30 chil-
dren (0–16 years) are seen per session. 
It is a consultant-led clinic (AZ) in addi-
tion to having 1 registrar, 1 senior house 
officer and a nurse. The clinic serves 
Tripoli, its suburbs and other hospitals, 
and receives referrals from other regions 
in Libya. The clinic does not care for all 
children with other neurological prob-
lem in the region.

Results

In total there were 38 508 children 
seen in the paediatric outpatient de-
partment between 2005 and 2009. 
In total 180 (0.48%) children were 
referred to the Neurodevelopment 
Clinic with history of delayed speech 
and language or behavioural difficul-
ties. Of these 180, 128 children met the 

diagnostic criteria for ASD (71%): 99 
(55%) children had classic autism, 21 
(12%) had PDD-NOS, 6 (3%) had 
Asperger syndrome and 2 (1%) had 
Rett syndrome. In addition, 32 (18%) 
of the 180 children had isolated speech 
and language delay, 13 (7%) had other 
diagnoses and 7 (4%) had sensorineu-
ral deafness (Table 1).

The prevalence of ASD was 1 in 332 
children seen at the paediatric outpa-
tient department (approximately 3 per 
1000 children) and the prevalence of 
autism was 1 in 257 children seen (ap-
proximately 4 per 1000 children). The 
prevalence was based on period preva-
lence estimates of ASD for children of 
all age groups attending the Neurode-
velopment Clinic. The sex ratio for ASD 
was 4 males to 1 female and for autism 
was 4.5 males to 1 female.

The age at presentation to the Neu-
rodevelopment Clinic varied from as 
early the first year of life (3%) to as a late 
as > 10 years (5%). The most common 
age at presentation was between 2 and 
5 years (58%), the median age was 4 
years and 6 months. No sex difference 
was observed.

Table 1 Final diagnosis of children referred to the clinic with speech and language 
disorders

Diagnosis No. (n = 180)

Autism 99

PDD-NOS 21

Asperger syndrome 6

Rett syndrome 2

Isolated speech and language delay 32

Other diagnoses 13

 Mental retardation 6

 Ehlers–Danlos syndrome 1

 Prader–Willi syndrome 1

 Infantile spasms 1

 Gratification disorders 1

 Angelman syndrome 1

 Fragile-X syndrome 1

 ADHD 1

Sensorineural deafness 7

PDD-NOS = pervasive developmental disorder not otherwise specified; ADHD = attention-deficit hyperactivity 
disorder.



EMHJ  •  Vol. 18  No. 2  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

186

The time delay between the onset 
of symptoms and presentation to the 
Neurodevelopment Clinic is shown in 
Figure 1. Of the 180 children referred 
to the clinic, 101 (56%) presented 
between 6 and 18 months after the 
onset of symptoms, while 24 (13%) 
presented 5 years after the onset of 
symptoms. Again no sex difference 
was seen.

O f  t h e  1 8 0  c h i l d r e n ,  1 3 5 
(75%) had a normal hearing test 
[mean brainstem auditory evoked 
potentials(BAEP)], 7 (4%) had severe 
sensorineural deafness and 4 (2%) 
had mild hearing loss. In 34 (19%) 
children, the results of BAEP were not 
available.

As regards magnetic resonance 
imaging (MRI) scans, 112 (62%) chil-
dren had normal MRI scans while 14 
(9%) had abnormalities; in 53 (29%) 
children the results of the MRI scan 
were not available. Of the 128 children 
with ASD, 88 (69%) had mental re-
tardation. The most commonly docu-
mented early developmental concerns 
were for language followed by social 
concerns. In addition, 123 of the 128 
children with ASD demonstrated ab-
normal preoccupation with television 
programmes.

Discussion

To the best of our knowledge, this is the 
first study in Libya on autism with a high 
response rate and cooperation from 
the parents. We believe our sample is 
representative of the Libyan population 
because, despite the large size of Libya, 
it is mostly desert with few medical 
services and thus most of the health 
services and specialized clinics in which 
these children and families are seen are 
concentrated in Tripoli.

Because ASDs are diagnosed on the 
basis of behavioural criteria and clini-
cians might apply criteria differently to 
arrive at a diagnosis of autism and relat-
ed subtypes, determining prevalence is 
challenging [12–14]. The methodology 
in our study gave an ASD prevalence 
of 1 in 332 children (approximately 
3 per 1000 children) and an autism 
prevalence of 1 in 257 (approximately 
4 per 1000 children) for children at-
tending our clinic. These figure are 
significantly lower than other larger 
studies in developed countries [15–17] 
and probably do not reflect the true 
prevalence of the disease in our com-
munity because of the lack of proper 
research facilities, lack of awareness and 
social stigma associated with the disease 

which make detection of cases difficult, 
particularly early detection. 

The proportion of children with 
ASD who had cognitive impairment 
(IQ ≤ 70) was 69% which is consistent 
with reports from other studies [18]. In 
our children, 7 (4%) had sensorineu-
ral deafness and 12 (7%) had isolated 
speech and language disorder. This is a 
significant number and highlights the 
fact that every child with speech and lan-
guage delay must have a proper hearing 
test and should be assessed by an expert 
as soon as possible to confirm or refute a 
diagnosis of ASD. Males out-numbered 
females by a ratio of 4 to 1 for ASD and 
4.5 to 1 for autism; this is generally con-
sistent with the sex distribution of autism 
given in developed countries [4,19].

The time delay between the onset 
of symptoms and presentation to our 
clinic varied considerably. Some fami-
lies sought advice very late; this could 
be due to many factors such as the belief 
that the child will talk eventually, re-
luctance to make the problem known, 
and lack of information about ASD. We 
found no sex difference for age of rec-
ognition and age at presentation to the 
Neurodevelopment Clinic. This con-
sistent with Daley’s study conducted in 
India [11] but differs from Al-Salehi et 
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Figure 1 Time delay between the onset of symptoms and the presentation to the Neurodevelopment Clinic of Al-Khadra 
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al’s findings in a study conducted in Sau-
dia Arabia which reported that females 
were older at the time of evaluation 
than males [6]. Over 80% of the families 
reported severe temper tantrums and 
frustration if they interfered with the 
child when watching television pro-
grammes, which supports the findings 
of Waldman and Nicholson that early 
childhood television viewing may be an 
important trigger for autism [20].

Based on the prevalence of autism 
in the United States (0.2%), it has been 
estimated that there may be around 
11 000 people with autism in Libya 
[21]. These extrapolated data may be 
highly imprecise, but they indicate the 
need for further investigation to obtain 
more accurate figures in order to iden-
tify the true extent of the problem and 
be able to devise strategies and interven-
tion programmes to address it.

Conclusion

There has been a true and significant 
increase in autism prevalence world-
wide. To date, the health and educa-
tion authorities have not paid enough 
attention to this serious epidemic and 
its present and future impact. Many of 
those being diagnosed are still not in any 

form of education or any form of early 
intervention programme. The biggest 
problem in any developing country, 
including Libya, is the lack of awareness 
of the parents and hence the lack of early 
interventions that may be available. 
Special education is rarely started early 
enough and even if, against all difficul-
ties, a child gains a place in the school, 
the majority only start at 6 or 7 years, by 
which time they are “fixed observers”. 
It is very important therefore that all 
paediatricians and primary health care 
providers consider autism when dealing 
with children presenting with speech 
and language delay.

It is possible to take the view that 
there are far worse medical problems 
than autism in many developing coun-
tries including Libya or that there are 
other problems that can be helped by 
simple procedures and the prevalence 
of autism is low so why divert scarce 
resources and efforts to this condition. 
There are indeed many other paediatric 
problems in Libya and other developing 
countries but autism is such a severe 
disability for both the individual and 
his/her family that every professional in 
the field of paediatrics must positively 
contribute to highlighting the problems 
to ensure that adequate resources are 

available for care of children with such 
conditions in developing countries.

Not only are published data on au-
tism lacking in Libya, they are scarce 
across the region and more studies and 
information are needed on all aspects of 
ASDs. For example, it would be interest-
ing to know if any country in the Region 
has managed to solve the problem of 
provision of proper services for children 
with hearing difficulties and behavioural 
problems including autism.

Although our findings are prelimi-
nary, hospital based and the first to be 
conducted in Libya, they indicate the 
need for decision-makers to plan ser-
vices and research the problem of ASDs 
countrywide.
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Mental health atlas 2011

The World Health Organization’s (WHO) Project Atlas is aimed at collecting, compiling, and disseminating 
information on global mental health resources. The WHO Mental health atlas 2011 presents updated information from 
184 WHO Member States on available resources for treatment and prevention of neuropsychiatric disorders globally, 
by WHO region, and by income group. The Atlas 2011 shows that mental health resources within most countries 
remain inadequate. Moreover, resources across regions and different income levels are substantially uneven, and in many 
countries resources for mental health are extremely scarce. In comparing Atlas 2005 and 2011 there is some evidence of 
a small gain in mental health human resources. However, these gains are largely in high- and middle-income countries 
and not in low-income countries. Results from Mental health atlas 2011 reinforce the urgent need to scale up resources 
for mental health care within countries.

Further information about this and other WHO publications is available at: http://www.who.int/
publications/en/ 
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Short communication

Highlights and conclusions from the Eastern 
Mediterranean Public Health Network (EMPHNET) 
Conference 2011
M. Al Nsour,1 R. Kaiser,2 E. Abd Elkreem,3 H. Walke,4 A. Kandeel3 and P. Bloland4

ABSTRACT As a follow up of a short communication that the Eastern Mediterranean Health Journal published 
in December 2011, this article reports on highlights and conclusions from scientific abstracts, methodology 
workshops and plenary sessions that were presented as part of the Eastern Mediterranean Public Health Network 
(EMPHNET) conference held from 6 to 9 December 2011 in Sharm Al Sheikh, Egypt. 

1Eastern Mediterranean Public Health Network, Amman, Jordan.
2Center for Global Health, Division of Public Health Systems and Workforce Development (DPHSWD), Centers for Disease Control and Prevention 
(CDC), Cairo, Egypt (CTS Global Contractor) (Correspondence to: R. Kaiser: epimena@gmail.com).
3Ministry of Health and Population, Cairo, Egypt.
4Center for Global Health, Division of Public Health Systems and Workforce Development (DPHSWD), Centers for Disease Control and Prevention 
(CDC), Atlanta, United States of America.

ملحة عن مؤمتر شبكة رشق املتوسط للصحة العمومية لعام 2011 ونتائجه 
مهند النسور، رينهارد كايزر، إيامن عبد الكريم، هنري ويك، عمرو قنديل، بيرت بلوالند 

م هذا املقال ملحة عن مؤمتر شبكة  اخلالصة: يف إطار متابعة خرب موجز نرش يف عدد كانون األول/ديسمرب 2011 من املجلة الصحية لرشق املتوسط، يقدِّ
رشق املتوسط للصحة العمومية )EMPHNET(، الذي ُعقد يف املدة من 6 إىل 9 كانون األول/ديسمرب 2011، يف رشم الشيخ يف مرص، والنتائج التي 

انتهت إليها املخترصات العلمية، واحللقات العملية حول املنهجية واجللسات العامة التي عقدت يف هذا املؤمتر.

Faits marquants et conclusions de la Conférence du Réseau de la Méditerranée orientale pour la santé 
publique (EMPHNET) 2011

RÉSUMÉ Suite à une brève communication publiée dans La Revue de Santé de la Méditerranée orientale en 
décembre 2011, le présent article relaie les faits marquants et les conclusions des résumés scientifiques, des 
ateliers de méthodologie et des sessions plénières qui ont été présentés lors de la Conférence du Réseau de 
la Méditerranée orientale pour la santé publique (EMPHNET) 2011, qui s’est tenue du 6 au 9 décembre 2011 à 
Charm-el Cheikh (Égypte). 
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Introduction

Over 130 epidemiologists and public 
health experts gathered from 6 to 9 De-
cember 2011 in Sharm Al Sheikh, Egypt 
for the second conference of the Eastern 
Mediterranean Public Health Network 
(EMPHNET) [1] and the fifth re-
gional conference of the global FETP 
network, called the Training Programs 
in Epidemiology and Public Health 
Interventions Network (TEPHINET) 
[2]. Residents of Field Epidemiology 
Training Programs (FETPs) from the 
Middle East and North Africa Region 
(MENA), including Pakistan and 
Afghanistan, presented more than 80 
scientific abstracts. Training workshops 
and subject-specific plenary sessions 
complemented the conference pro-
gramme. In this communication, we 
report the main highlights and conclu-
sions from the conference.

Setting the stage

Dr Amr Kandeel from the Egyptian 
Ministry of Health and Population wel-
comed participants and emphasized the 
importance of FETP in a global world 
that has seen life-style changes and non-
communicable diseases come to the 
region. Dr Naeema Al-Gasseer from the 
World Health Organization (WHO) 
Regional Office for the Eastern Medi-
terranean pointed out the importance 
of close collaboration across organiza-
tions to advance high quality FETPs in 
the region. Dr Monique Chaaya from 
the Faculty of Health Sciences at the 
American University of Beirut, who 
was invited to give the opening lecture, 
emphasized the need to include social 
and political determinants of epidemi-
ology (i.e. societal and political condi-
tions affecting health of a population) 
in a diverse geographic and economic 
region, and applauded the organizers 
for addressing the issue of emergency 
preparedness in the conference. Two 
preconference workshops provided 

teaching in epidemiological methods 
and ethical issues in emergencies. A 
third workshop introduced participants 
to a 6-step strategy for evaluating non-
communicable disease programmes. 
This material is part of a larger effort 
to develop and implement noncom-
municable disease curricula and field 
experiences for FETP residents.

Highlights from 
submitted abstracts 
and plenary 
presentations

Vector-borne diseases
The frequency of reported outbreaks of 
dengue virus continue to increase in the 
WHO Eastern Mediterranean (EM) 
Region [3]. At the conference, FETP 
residents from Yemen reported multi-
ple dengue outbreaks since 2002 in all 
governorates along the Red and Arabian 
Seas, with the first outbreak reported in 
2011 in the most eastern governorate 
Al Mahara. FETP residents from Pa-
kistan reported on intensified control 
measures during a dengue outbreak in 
Hyderabad in 2010. The frequency and 
severity of dengue has also increased in 
Pakistan [3]. Chikungunya virus infec-
tion is another vector-borne disease 
that previously had not been reported 
from the region (except in Pakistan) [4] 
but now appears to be emerging in the 
region. FETP residents presented the 
first ever reported outbreak in Yemen 
in Hodeidah governorate in 2011 with 
over 5000 suspected cases with severe 
symptoms including kidney failure and 
haemorrhagic manifestations being 
found. Participants at the conference 
suggested genetic and entomological 
investigations [5] to better understand 
relationships with other outbreaks in 
Asia and on the Indian Ocean islands. 
The role of co-infections was also dis-
cussed. The region’s climate allows year-
round survival of Aedes aegypti, the 
main mosquito vector for dengue and 

Chikungunya virus transmission [3]. 
Aedes albopictus, which is associated 
with Chikungunya on Indian Ocean 
islands, has been found in Lebanon and 
the Syrian Arab Republic [6]. 

Vaccine-preventable diseases
A series of presentations at the con-
ference were related to vaccine-pre-
ventable diseases, including a pertussis 
outbreak in Iraq possibly linked to low 
immunization coverage, successful 
vaccination of Egyptian Hajj pilgrims 
against H1N1 influenza virus, and 
cholera among Somali refugees arriv-
ing in Yemen, raising the question of 
sufficient water, hygiene and sanitation 
but also the potential need for vaccina-
tion against cholera. FETP residents 
recommended changes of vaccination 
schedules for measles in Morocco 
(introduction of a second dose at 
18 months) and hepatitis B in Egypt 
(introduction of a dose at birth). In a 
plenary lecture, Dr Rana Hajjeh from 
the US Centers for Disease Control 
and Prevention reported that measles 
deaths in the WHO Eastern Mediterra-
nean (EM) Region had been reduced 
by 93% from 2000 to 2008 and the EM 
region is aiming to eliminate measles 
by 2015. Routine immunization cover-
age with diphtheria, tetanus and pertus-
sis vaccines (DPT3) in the EM region 
was estimated at 87% in 2010 (85% 
globally) [7]. Most countries in the 
EM region have introduced hepatitis 
B (all except 2 of 22 countries) and 
Haemophilus influenzae type B vacc-
cines (17/22), while efforts are under 
way to introduce pneumococcal (6/22 
introduced, 3 planned) and rotavirus 
(7/22 introduced by end of 2011, 4 
planned) vaccines. At the time of the 
conference, worldwide, 4 countries 
remained endemic for wild polio-
virus (Afghanistan, India, Nigeria and 
Pakistan) [8]. Dr Rana Jawad Asghar 
from the Pakistan FETP reported on 
a national stop poliomyelitis campaign 
in his country undertaken to advance 
eradication of the disease. 
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Noncommunicable diseases
FETP residents from Jordan, Pakistan 
and Yemen discussed the burden of 
breast cancer in women in their coun-
tries including occurrence at a young 
age, advanced stages at diagnosis, and 
access to and utilization of health ser-
vices, issues that have been observed in 
low- and middle-income countries [9]. 
The conference showed that cancers 
and other noncommunicable diseases 
are increasingly seen in the region, are 
included in surveillance systems or 
case registries (e.g. the national Jordan 
cancer registry) and play a significant 
role in FETP activities. In a plenary 
lecture, Dr Ali Mokdad from the Uni-
versity of Washington in the United 
States stressed that noncommunicable 
diseases in the region needed more at-
tention, should be seen as a national 

security issue because of their increas-
ing economic implications, and should 
receive more resources for prevention 
and research. Dr Mokdad suggested 
grants be provided to stimulate innova-
tive prevention interventions tailored to 
different cultural contexts.

Conclusions

Some of our FETP colleagues who at-
tended the EMPHNET conference 
are returning home to difficult working 
conditions. The conference provided 
stimulating insights into the work of 
FETPs in the region complemented 
by methodology workshops and ple-
nary sessions for updates on the current 
epidemiology, public health knowledge 
and interventions. The participants 
learned that, in order to respond 

effectively to today’s public health chal-
lenges, FETPs in the region have to deal 
with both emerging communicable and 
noncommunicable diseases. Sharing 
this work with peers in future confer-
ences and through manuscripts will 
remain important goals for FETPs. In 
2012, the region has the honour to host 
the global TEPHINET conference in 
Amman, Jordan. The next EMPHNET 
conference is planned for 2013 in Mo-
rocco.

Author disclaimer

The findings and conclusions in this 
manuscript are those of the authors and 
do not necessarily represent the views 
of the Centers for Disease Control and 
Prevention.
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