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Caring for an elderly woman, Islamic Republic of Iran
The focus of the WHO World Health Day 2012 is ageing and health, with 
the theme “Good health adds life to years”. The campaign highlights how 
maintaining a healthy and active lifestyle throughout life can help older 
people enjoy active and fulfilling lives within their family and community and 
that age-friendly environments and health care are needed to support them.
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم 
الوبائية  واملعطيات  واملفاهيم  اآلراء  ولتبادل  هلا،  والرتويج  الصحية  اخلدمات  اجلديدة ىف  واملبادرات  السياسات 
املتوسط. وهى موجهة إىل كل  بإقليم رشق  يتعلق منها  ما  املعلومات، وخاصة  ونتائج األبحاث وغري ذلك من 
واملراكز  املعنية،  احلكومية  املنظامت غري  التعليمية، وكذا  املعاهد  الطبية وسائر  والكليات  الصحية،  املهن  أعضاء 

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

Letter from the Editor

حتتفل منظمة الصحة العاملية، يف السابع من نيسان/أبريل، بيوم الصحة العاملي، الذي يوافق ذكرى تأسيسها سنَة 1948. ويركز يوم الصحة العاملي هلذا العام 2012 
عىل موضوع الشيخوخة والصحة، بوصفه جماالً من املجاالت ذات األولوية التي هتتم هبا املنظمة، وموضوع هذا العام هو “الصحة اجليدة تضيف حياة إىل السنني”.
وتشري  أعامرًا.  أطول  صاروا  قد  الناس  أن  الواضح  من  أصبح  إْذ  املاضية؛  عامًا  اخلمسني  خالل  كبرية  زيادة  العامل،  أرجاء  مجيع  احلياة، يف  مأمول  زاد  فقد 
التقديرات إىل أن نسبة السكان الذين سيتخطون عتبة 60 عامًا أو يكادون يف إقليمنا ستصل إىل 15% بحلول عام 2050. أما عىل الصعيد العاملي، فسوف تشهد 

السنوات اخلمس القادمة للمرة األوىل زيادة عدد السكان الذين ستتجاوز أعامرهم 65 عامًا عىل عدد األطفال دون سن اخلامسة.
وإذا كان ذلك ُيعدُّ إنجازًا ملحوظًا، بحسب موضوع االحتفال هذا العام، فإنه ببساطة ال يتعلق فقط باحلياة األطول، ولكنه يتعلق كذلك بنوعية تلك احلياة. 
وتشري الدراسات بوضوح إىل أن احلياة الصحية يف خمتلف مراحل احلياة يمكن أن تسهم يف حتسني الصحة وتؤخر عملية التشيُّخ، وتتيح لكبار السن التمتع 
بحياة ُمفَعمة بالنشاط والرىض. ومع ذلك، فإن الصحة بال شك تتَقْهَقر شيئًا فشيئًا مع تقدم السن، ممَّا يستوجب أن تتاح لكبار السن إمكانية احلصول عىل 
املستمرة عند  بالرعاية  لتزويدهم  املالئمة، وامُلَتاحة هلم بسهولة وُيْس، واملراعية لسنهم، ملساعدهتم عىل احلفاظ عىل صحتهم، وكذلك  اخلدمات الصحية 

احلاجة. ومن هنا، فإن منظمة الصحة العاملية ُتنادي بُِسُبل ثالث للعمل يف يوم الصحة العاملي 2012 ُبغيَة إضافة حياة إىل السنني. 
ها إىل عوامل . 1 َمَردُّ السن  التي يواجهها كبار  املشاكل الصحية  التزامها يف مجيع مراحل احلياة: فكثري من  الرتويج ألنامط احلياة الصحية والتشجيع عىل 

ضوا هلا وهم أجنة يف بطون أمهاهتم أو يف مرحلة من مراحل الطفولة والشباب والُبُلوَغة والكهولة، بام يف ذلك التدخني واحلياة الراكدة  اختطار تعرَّ
واألقوات غري الصحية. وُيَعدُّ التزاُم أنامط احلياة الصحية من أكثر الطرق مردوديًة من أجل احلفاظ عىل حياة صحيَّة مفعمة بالنشاط، ومن أجل احلد من 

العجز، ومتكني كبار السن من املشاركة يف كافة جوانب املجتمع بصورة سهلة. 
إجياد بيئات وصياغة سياسات ُمَراِعَية للسن: إذ من املهم أن نوجد بيئات وأن نضع سياسات من شأهنا تعزيز النشاط مع احِلفاظ عىل الكرامة عند تقدم . 2

السن، والسامح لكبار السن باملشاركة الفعالة يف احلياة األرسية واملجتمعية والسياسية، بغض النظر عن قدراهتم الوظيفية. مع ما يتطلبه ذلك من توفري 
نهم من احلفاظ عىل نشاطهم، وتشجع الناس عىل احرتامهم وإدماجهم اجتامعيًا ومدنيًا، وتوفر  مساحات ووسائل نقل ومساكن تناسب كبار السن ومتكِّ

فرص العمل هلم. 
جعل الرعاية الصحية األولية ُمراِعَية للسن: وذلك بالعمل عىل تقليص عواقب األمراض غري السارية املزمنة من خالل الكشف املبكر والوقاية وجودة . 3

الرعاية. أما أولئك الذين هم يف مراحل مرضية متقدمة، فينبغي أن ُتَوفَّر هلم الرعاية الطويلة األمد وامللطِّفة. وهذا يعني أن كبار السن جيب أن ُيتاح هلم 
بتكلفة ميسورة وبفرٍص متكافئة، أن حيصلوا عىل الرعاية املناسبة واخلدمات الرضورية، والوقاية واملعاجلة الفعالة واألدوية، بام يف ذلك الرعاية الطويلة 

األمد وامللطِّفة.

World Health Day, celebrated annually on 7 April, marks the anniversary of the founding of the World Health Organization (WHO) in 1948. 
World Health Day 2012 focuses on ageing and health, a priority area of concern for WHO, with the theme “Good health adds life to years”.
Across the world, life expectancy has increased markedly in the past 50 years; people are living considerably longer. In our Region, the 
proportion of people 60 years and over in the population is estimated to reach 15% by 2050. Globally, in the next 5 years for the first time 
in history, there will be more adults aged 65 years and over than children under the age of 5. 
While this is a remarkable attainment, as the theme highlights, it is not simply about having a longer life but also about the quality of that 
life. Studies clearly show that healthy living throughout life can improve health and delay the ageing process and allow older people to 
enjoy active and fulfilling lives. Nonetheless health inevitably declines with age and older people must have access to adequate, accessible 
and age-friendly health services to help maintain health but also to provide continuing care when needed. Thus WHO is advocating 3 
calls for action on World Health Day 2012 to add life to years. 
1. Promote and live a healthy lifestyle across the life-course: Many of the health problems faced in older age result from expo 

sure to risk factors in utero and in childhood, youth and adulthood, including smoking, sedentary lifestyles and unhealthy diets. 
Maintaining a healthy lifestyle is one of the most cost-effective ways to keep healthy and physically active and reduce disability, 
enabling older people to more easily participate in all aspects of society.

2.  Create age-friendly environments and policies to engage older men and women: It is important to put in place environments and 
policies that promote active and dignified ageing and allow older persons to engage actively in family, community and political life, 
irrespective of their functional ability. This requires providing suitable outdoor spaces and buildings, transportation and housing for 
older people to remain active, and encouraging respect, social and civic inclusion and employment.

3. Make primary health care age-friendly: The consequences of noncommunicable, chronic diseases should be minimized through 
early detection, prevention and quality care, and for those with advanced disease, long-term and palliative care should be readily 
available. This means that older people must have affordable equitable access to necessary care and services, prevention and effective 
treatments, and medications, including long-term and palliative care.
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Arabic version of the Major Depression Inventory 
as a diagnostic tool: reliability and concurrent and 
discriminant validity
M.H. Fawzi,1 M.M. Fawzi 1 and W. Abu-Hindi 1

ABSTRACT The Major Depression Inventory (MDI) is a brief questionnaire to assess the presence of a depressive 
disorder. We prepared an Arabic version of the MDI and tested its reliability and concurrent and discriminant 
validity as a diagnostic tool of major depressive disorder. A group of 50 Egyptian outpatients with major 
depressive disorder (assessed clinically and with the Structured Clinical Interview for DSM-IV-TR Axis I Disorders) 
were compared with 50 healthy controls using the MDI-A, Beck Depression Inventory (BDI) and Spielberger 
State–Trait Anxiety Inventory (STAI). Cronbach α was 0.91 and intraclass correlation coefficient was 0.98 (95% CI: 
0.97–0.99). Scores on the MDI-A strongly correlated with BDI scores (r = 0.81) but insignificantly correlated with 
STAI scores. Using the MDI scoring algorithm, the sensitivity was 88.4% and specificity 78.9%. We conclude that 
the MDI-A has an excellent reliability and an acceptable concurrent and discriminant validity.
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ة والتَّزاُمنِيَّة  ليَّة والصوابية التمييزيَّ اإلخراجة العربية من جرد املعطيات حول االكتئاب اجلسيم باعتبارها أداة تشخيصية: الـُمَعوَّ
منري فوزي، مهاب فوزي، وائل أبو هندي

اخلالصة: ُيَعدُّ جرد املعطيات حول االكتئاب اجلسيم MDI بمثابة استبيان موجز يستخدم لتقييم وجود اضطراب اكتئايب. وقد أعّد الباحثون إخراجة عربية 
ليَّتها وصوابيَّتها التمييزية والتََّزاُمنيَّة باعتبارها أداة تشخيصية لالضطراب االكتئايب اجلسيم.  من جرد املعطيات حول االكتئاب اجلسيم وقاموا باختبار ُمَعوَّ
تقييمهم رسيريًا ومن خالل  (بعد  يعانون من االضطراب االكتئايب اجلسيم  العيادات اخلارجية يف مرص ممن  الدراسة مخسني مريضًا من مرىض  وشملت 
املقابالت السيرية البنيوية لتحري اضطرابات املحور DSM-IV-TR  I) ثم قارن الباحثون النتائج بام حصلوا عليه من مخسني شاهدًا صحيحًا باستخدام جرد 
"سبيلبريغر". واتضح للباحثني  "بيك"، وجرد املعطيات حول الَقَلق بحسب  املعطيات حول االكتئاب اجلسيم، وجرد املعطيات حول االكتئاب بحسب 
أن قيمة معامل كرونباخ ألفا 0.91، وأن قيمة معامل الرتابط بني الفئات 0.98 (بفاصلة ثقة 95%: 0.97 – 0.99). كام لوحظ ترابط قوي بني أحراز جرد 
ُيْعَتدُّ به مع أحراز جرد  (r =0.81)، يف حني مل يكن هناك تراُبط  "بيك"،  املعطيات حول االكتئاب اجلسيم وأحراز جرد املعطيات حول االكتئاب بحسب 
املعطيات حول الَقَلق بحسب "سبيلبريغر". كام أنه باستخدام خوارزمية جرد املعطيات حول االكتئاب اجلسيم كانت احلساسية 88.4% والنوعية %78.9. 
ة والتزاُمنيَّة. وابيَّة التمييزيَّ ليَّة ممتازة وبدرجة مقبولة من الصَّ وَخَلص الباحثون إىل أن اإلخراجة العربية من جرد املعطيات حول االكتئاب اجلسيم تتمتع بـُمَعوَّ

Version en langue arabe du Major Depression Inventory en tant qu'outil diagnostic : fiabilité et validité 
concurrente et discriminante

RÉSUMÉ Le Major Depression Inventory est un questionnaire abrégé destiné à évaluer la présence d'un trouble 
dépressif. Nous avons élaboré une version en langue arabe de ce questionnaire et avons testé sa fiabilité et sa 
validité concurrente et discriminante en tant qu'outil diagnostic d'un trouble dépressif majeur. Un groupe de 
50 patients égyptiens soignés en consultation externe pour un trouble dépressif majeur (évalués cliniquement 
et par une entrevue cliniquement structurée pour les troubles de l'Axe I du DSM-IV-TR) a été comparé à un 
groupe témoin de 50 personnes en bonne santé en utilisant la version en langue arabe du Major Depression 
Inventory, ainsi que l'Inventaire de la dépression de Beck et l'Inventaire d'anxiété état-trait de Spielberger. Le 
coefficient α de Cronbach était de 0,91 et le coefficient de corrélation intraclasse était de 0,98 (IC à 95 % : 0,97–
0,99). Les scores obtenus au Major Depression Inventory étaient fortement corrélés à ceux de l'Inventaire de la 
dépression de Beck (r = 0,81) mais étaient faiblement corrélés aux résultats pour l'Inventaire d'anxiété état-trait 
de Spielberger. La sensibilité était de 88,4 % et la spécificité de 78,9 % selon l'algorithme de notation du Major 
Depression Inventory. Nous en concluons que la version arabe du Major Depression Inventory est hautement fiable 
et possède une validité concurrente et discriminante acceptable.
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Introduction

One of the problems with the diag-
nosis of major depressive disorder, at 
least in certain countries, is connected 
with the lack of appropriate instruments 
for objective and systematic evalu-
ation of depression [1]. Many of the 
existing instruments in common use 
to diagnose major depressive disorder 
belong to the era before development 
of the Diagnostic and statistical manual 
of mental disorders, 4th edition (DSM-
IV), although some of them have been 
modified to have a closer coverage of 
the DSM-IV criteria for major depres-
sion [2].

The Major Depression Inventory 
(MDI), developed by Bech et al. for the 
World Health Organization in 2001 [3], 
was based on the DSM-IV symptoms of 
major depression and the International 
Statistical Classification of Diseases and 
Related Health Problems, 10th Revi-
sion (ICD-10) category of moderate to 
severe depression which includes both 
duration and intensity criteria. The MDI 
can be used as a diagnostic instrument 
in which the items are dichotomized to 
indicate the presence or absence of each 
of the symptoms. This instrument is 
brief, allows clinicians to assess the pres-
ence of a depressive disorder and can be 
filled in by the patient him/herself [4]. 
In its original English version, the inven-
tory is reported to have internal and 
external validity higher than for Zung 
Depression Rating Scale [5].

It cannot be overestimated that 
there is a need for equivalent language 
versions of instruments assessing de-
pression to undertake multi-centre 
research and to obtain meaningful com-
parison of results obtained in different 
countries. The original English language 
version of the MDI has been translated 
into several languages, including Dan-
ish, Dutch, Finnish, French, German, 
Swedish, Turkish, Spanish and Serbian, 
but the reliability and validity of the 
MDI translated versions have been test-
ed in only a limited number of studies, 

and to date there has been no validated 
version available in Arabic language.

The objectives of this study were 
to translate and adapt the MDI into 
Arabic, to test the reliability of the result-
ing version and to evaluate the concur-
rent and discriminant validity of the 
MDI algorithm translated version on 
a group of Egyptian outpatients with 
major depression and a group of healthy 
controls.

Method

Subjects
Using Epi-Info ,  version 6 software 
(Statcalc module), the sample size was 
calculated to be 49 participants in each 
group, based on α = 5% and β = 10% to 
detect  correlation  coefficients of 0.40 
to 0.60.

We  consecutively  recruited  50 
depressed patients, between October 
2009  and March  2010,  from  all  pa-
tients with a diagnosis of depression 
who were referred for consideration for 
study inclusion. Referrals were made 
by the attending staff at the psychiatric 
outpatient clinics of the Zagazig univer-
sity hospitals and referrals from a private 
psychiatric clinic of an experienced psy-
chiatrist in Zagazig, Egypt. For inclusion 
in the study, patients were required to 
be able to at least read and write, to be 
in  the  age  range 18–60  years  and  to 
fulfil DSM-IV, Text Revision (DSM-
IV-TR) criteria for major depressive 
disorder. We excluded patients with any 
current or previous DSM-IV-TR pri-
mary axis I diagnosis other than major 
depressive disorder and patients who 
were unable to be interviewed. Patients 
with a concomitant serious medical 
illness, including any cardiovascular, 
hepatic, renal, respiratory, haematologi-
cal, endocrinological or neurological 
disease, were also ineligible.

A  further 50 healthy,  age- and sex-
matched volunteers were enrolled 
as controls from the companions of 
patients (n = 36) and from service 

personnel (n = 14). Freedom from past 
or current physical or psychiatric illness 
was confirmed by medical evaluation 
and results of the Structured Clinical 
Interview for DSM Disorders (SCID).

Instruments
Major Depression Inventory, Arabic 
version (MDI-A)
The MDI used here was the Arabic 
translated version (MDI-A). A copy of 
the instrument is available from the au-
thors. The original MDI is a self-rating 
inventory using the past 2 weeks as the 
time frame. In principle, MDI is com-
posed of 12  items, but because  items 
8 and 10 are composed of 2 sub-items 
each (a and b) with only the highest 
score of either a or b is countable, the 
MDI has,  functionally,  only 10  items. 
Responses are scored on a 6-point 
Likert-type scale, ranging from 0 (at no 
time) to 5 (all the time) with a potential 
range of 0–50. In addition to the calcu-
lation of the severity of depression, MDI 
can be scored in an algorithmic way to 
diagnose major depression. In this case, 
the items are dichotomized to indicate 
the presence or absence of each of the 
symptoms. The number of items is re-
duced to 9 by combining items 4 and 
5 (which belong  to  the same category 
in DSM-IV) and considering only the 
item with the higher score. A score of 4 
or 5 (that is, most of the time or all the 
time)  is  required on 5 of  the 9  items, 
but at  least 1 of  these 5  items must be 
either item 1 (depressed mood) or item 
2 (loss of interest) [3].

The translation procedure followed 
the recommendations by Sartorius and 
Kuyken [6]. Two psychiatrists whose 
mother tongue was Arabic, but also flu-
ent in English, translated independently 
the English MDI version into modern 
standard Arabic. An Egyptian panel of 3 
psychiatrists and 2 translators reviewed 
the 2 translations to assess cultural and 
linguistic appropriateness, resolve dis-
crepancies and merge the 2 translations 
into 1 reconciled version. The resulting 
version was then translated back into 
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English  by  2  other  English-speaking 
language specialists who had no medi-
cal or clinical background and had not 
seen the original MDI before. We com-
pared the back-translated versions with 
the original, and discrepancies were 
addressed to produce the final version 
which was tested for understandability 
and acceptability in a small pilot study 
involving  a  convenience  sample of  5 
patients with major depression and 5 
relatives with different levels of educa-
tion, none of whom was illiterate. These 
participants were not included in the 
main study but also gave informed con-
sent.

Other instruments

•	 Structured Clinical Interview for 
DSM-IV-TR Axis I Disorders, Re-
search Version (SCID-I) [7]. This 
was used to exclude any current or 
lifetime psychiatric disorder other 
than major depression in the patient 
group. The mood disorders module 
of SCID was selected to serve as the 
clinical gold standard for assessing 
depression and was administered by 
trained psychiatrists.

•	 Beck Depression Inventory (BDI). 
This is a well-known self-report instru-
ment.  Its original version (21  items) 
was introduced in 1961 [8] and its 
reliability and validity have been es-
tablished across a broad spectrum of 
clinical and non-clinical populations 
[9]. We used the most commonly 
used cut-off  scores  for BDI of < 10 
to identify people within the normal 
range and > 16 to indicate clinical 
depression [10]. The Arabic version 
of the BDI by Abdel-Khalek [11] was 
used in this study.

•	 Spielberger’s State-Trait Anxiety In-
ventory (STAI) [12]. The Arabic ver-
sion of the STAI by Abdel-Khalek 
[13] was also used in this study.

Data collection
Ethical approval for the study was 
obtained from the research ethics 
committee at the Faculty of Medi-
cine, Zagazig University, and written 

informed consent was obtained from 
every participant.

All interviews were conjointly con-
ducted by one of the authors and one 
of  the  22 psychiatric  staff  colleagues 
who were trained in the use of the study 
instruments. They were found to have 
acceptable inter-rater reliabilities. All 
self-report inventories were filled out 
on the same day following the inter-
view. To assess test–retest reliability, the 
MDI-A inventory was re-administered 
2 weeks after  the  initial administration 
to 47 patients and 45 control  subjects. 
Patients included in the re-test were 
only  those who  reported  “no  change 
since  initial  assessment”. To minimize 
the practice effect, the order of the items 
was reshuffled for the repeat test. 

Statistical analysis
Demographic data were presented 
using descriptive statistics [mean and 
standard deviation (SD) for quantita-
tive variables and frequencies for quali-
tative variables]. Differences between 
patients and controls were examined 
using the chi-squared test for categori-
cal and t-test for continuous variables. 
Spearman rho (ρ) was used to assess 
correlations of background character-
istics with MDI-A scores. MDI-A item 
scores of patients and controls were 
compared using the Mann–Whitney U 
non-parametric test.

The internal consistency reliability 
of the MDI-A scale was evaluated based 
on Cronbach for the whole scale, as 
well as for all but 1 items if any one was 
deleted  (“if  item  deleted”). The  cor-
relation of each item score to the total 
scale score (“corrected  item–total cor-
relation”) was also measured  through 
Pearson correlation coefficients.

Repeatability (test–retest reli-
ability) was assessed by examining the 
rank order stability of MDI-A scores 
between the 2  testings. Using  the pro-
cedure described by Shrout and Fleiss 
[14] a 2-way random effects model (ab-
solute agreement) average measures 
intra-class correlation coefficient (ICC) 

was used to calculate the test–retest 
reliability of the MDI-A. Based on the 
guidelines by Fleiss [15] an ICC value < 
0.4 was considered to represent poor re-
liability, values 0.4–0.75 fair to good reli-
ability and 0.75–1.0 excellent reliability. 
An ICC value of 1.0 represented perfect 
reliability. Test–retest reliability was, in 
addition, computed by Pearson product 
moment correlations. Concurrent and 
discriminant validity of the MDI-A were 
then evaluated using again the Pearson 
product moment correlations.

All statistical analyses were per-
formed using SPSS,  version  11.5  for 
Windows, and significance for all analy-
ses was taken at the 5% level.

Results

The mean age of the patients with major 
depression was 39.5 years and 62% were 
female. Around half of patients were 
from low or very low social class and 
about more than one-third were not 
educated beyond basic level (Table 
1). All participants were from Sharkia 
governorate. There were no significant 
differences between the background 
characteristics of patients and controls.

Using Spearman ρ, a positive corre-
lation on the border of statistical signifi-
cance was found between age and total 
MDI-A scores. Correlations between 
other background characteristics and 
total MDI-A scores were not significant 
(Table 1).

The mean total MDI-A score at 
baseline assessment was significantly 
higher  in  the patient group [33.2 (SD 
4.3)]  than  the control group [9.5 (SD 
8.7)] (P  < 0.001). The mean of  each 
individual MDI-A item at baseline are 
shown  in Table 2  for both groups. All 
items, except item 10b, exhibited higher 
scores in the patient group than the 
control group (Table 2). In the patient 
group, the MDI-A items with the high-
est mean score were  item 1 “Have you 
felt low in spirits or sad?” [4.1 (SD 0.9)] 
and  item 2  “Have you  lost  interest  in 
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your daily  activities?”  [4.1  (SD 0.8)]. 
The  lowest  scoring  item was  item 10b 
“Have you suffered  from increased ap-
petite?” [0.8 (SD 1.6)].

Reliability and repeatability were 
assessed. The MDI-A scale total score 
had an excellent reliability as indicated 
by Cronbach coefficient α = 0.91,  ICC 
= 0.98  (95% CI:  0.97–0.99)  and  the 
Spearman rank correlation coefficient 
ρ = 0.95 (P < 0.001). As shown  in Ta-
ble 3, apart from the corrected item– 
total  correlation  for  item 10b:  “Have 
you suffered  from increased appetite?”, 
which  was  low  (–0.02),  corrected 
item–total correlations ranged from 
0.37 (item 8b:  “Have you  felt  subdued 
or  slowed  down?”)  to  0.85  (item  2: 
“Have  you  lost  interest  in  your  daily 
activities?”). Cronbach alphas when a 

particular item was deleted ranged from 
0.89 to 0.92.

In this study we also assessed the 
concurrent and discriminant validity 
of the MDI-A. Results are shown in 
Table 4. Scores on the MDI-A strongly 
correlated with the BDI scores (r = 
0.81, P < 0.001).  In contrast,  correla-
tions of scores on the MDI-A with 
scores on the STAI-S and STAI-T 
were not significantly correlated [r = 
0.17, P = 0.08 and  r  = 0.19, P  = 0.06 
respectively].

Using the cutoff scoring algorithm 
of the MDI, it was possible to correctly 
identify 38 out of 50 patients  as hav-
ing major  depression  and  45  out  50 
controls as not having major depression 
(Table 5). The diagnostic testing meas-
ures derived from this 2 × 2 contingency 

table are shown on Table 6. Notably, 
the MDI-A had a  sensitivity of 88.4% 
and specificity of 78.9%.

Discussion

We translated the MDI into a simple 
and acceptable modern standard Arabic 
language, which we preferred over a 
colloquial language, because it would 
be more likely to be understandable to 
people from all Arab countries. How-
ever, when translation produced words 
which were  considered  “difficult”,  i.e. 
not currently in common use in Egypt, 
we changed these words for more col-
loquial words or phrases, with the objec-
tive of not getting just word for-word 
equivalence but a cultural equivalence 
of the original English version. The fact 

Table 1 Background characteristics of patients with major depression and non-depressed controls and their correlation with 
total scores on the Depression Inventory, Arabic version (MDI-A)

Variable Patients
(n = 50)

Controls
(n =  50)

χ2-test Total
(n =  100)

Correlation with MDI-A total 
scores

No. No. P-value No. Spearman ρ P-value

Sex

Male 19 20 39 0.176 0.08

Female 31 30 0.84 61

Age (years)

≥ 40 32 32 1.00 64 0.197 0.049

< 40 18 18 36

Mean (SD) 39.6 (7.1) 40.9 (8.5) 0.41a 42.0 (8.6)

Social class

High/middle 24 22 46 0.071 0.48

Low/very low 26 28 0.69 54

Marital status

Unmarried 21 24 45 0.031 0.76

Married 29 26 0.55 55

Education

Basic 18 19 57 0. 649 0.42

Higher than basic 32 31 0.84 43

Work status

Employed 27 29 56 0.169 0.09

Unemployed 23 21 0.69 44

Residence

Rural 18 16 34 0.040 0.69

Urban 32 34 0.67 66
at-test. 
SD = standard deviation.
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Table 2 Comparison of the of Major Depression Inventory, Arabic version (MDI-A) mean item scores between patients and 
controls at baseline assessment for patients with major depression and non-depressed controls

Item 
#

MDI-A item Patients
(n = 50)

Controls
(n = 50)

Mann–Whitney test

Mean (SD) Mean (SD) z P-value

1 Have you felt low in spirits or sad? 4.1 (0.9) 1.8 (1.6) 6.611 < 0.001

2 Have you lost interest in your daily activities? 4.1 (0.8) 1.5 (1.5) 7.404 < 0.001

3 Have you felt lacking in energy and strength? 4.0 (0.8) 1.5 (1.5) 7.255 < 0.001

4 Have you felt less self-confident? 3.7 (0.8) 1.1 (1.2) 7.655 < 0.001

5 Have you had a bad conscience or feelings of 
guilt? 2.8 (1.6) 0.5 (1.2) 6.675 < 0.001

6 Have you felt that life wasn’t worth living? 2.1 (1.3) 0.4 (0.9) 6.197 < 0.001

7 Have you had difficulty in concentrating, e.g. 
when reading the newspaper or watching 
television? 3.0 (1.3) 0.6 (1.0) 7.275 < 0.001

8a Have you felt very restless? 1.9 (2.0) 0.3 (0.6) 4.116 < 0.001

8b Have you felt subdued or slowed down? 1.6 (1.8) 0.3 (0.8) 3.850 < 0.001

9 Have you had trouble sleeping at night? 2.8 (1.5) 0.5 (0.9) 6.852 < 0.001

10a Have you suffered from reduced appetite? 2.5 (1.7) 0.5 (0.9) 5.576 < 0.001

10b Have you suffered from increased appetite? 0.8 (1.6) 0.4 (1.1) 1.130 0.260

Total score 33.2 (4.3) 9.5 (8.7) 8.480 < 0.001

SD = standard deviation.

Table 3 Reliability coefficients for items of the Major Depression Inventory, Arabic version (MDI-A)

Item 
#

MDI-A item Internal consistency 
reliability

Test–retest reliability

Cronbach α ICC (95% CI) Spearman ρ P-value

Corrected 
item–total 

correlation

If item 
deleted

1 Have you felt low in spirits or sad? 0.82 0.89 0.93 (0.89–0.95) 0.81 < 0.001

2 Have you lost interest in your daily 
activities? 0.85 0.89 0.94 (0.76–0.95) 0.81 < 0.001

3 Have you felt lacking in energy and 
strength? 0.84 0.89 0.93 (0.89–0.96) 0.84 < 0.001

4 Have you felt less self-confident? 0.81 0.89 0.96 (0.93–0.97) 0.91 < 0.001

5 Have you had a bad conscience or 
feelings of guilt? 0.71 0.90 0.97 (0.96–0.98) 0.94 < 0.001

6 Have you felt that life wasn’t worth living? 0.67 0.90 0.98 (0.97–0.99) 0.96 < 0.001

7 Have you had difficulty in concentrating, 
e.g. when reading the newspaper or 
watching television? 0.79 0.89 0.97 (0.95–0.98) 0.94 < 0.001

8a Have you felt very restless? 0.41 0.91 0.99 (0.98–0.99) 0.95 < 0.001

8b Have you felt subdued or slowed down? 0.37 0.91 0.99 (0.98–0.99) 0.96 < 0.001
9 Have you had trouble sleeping at night? 0.70 0.90 0. 99 (0.98–0.99) 0.98 < 0.001
10a Have you suffered from reduced 

appetite? 0.62 0.90 0.96 (0.94–0.98) 0.92 < 0.001

10b Have you suffered from increased 
appetite? –0.02 0.92 0.97 (0.95–0.98) 0.94 < 0.001

Total score 0.83 0.89 0.98 (0.97–0.99) 0.95 < 0.001

ICC = intraclass correlation coefficient; CI = confidence interval.
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that all participants answered all the 
questions of the MDI-A indicates that 
this version is easy to understand and 
culturally appropriate. Participants were 
selected from both public and private 
psychiatric services so that people from 
diverse demographic and socioeco-
nomic backgrounds were represented.

A limited number of studies previ-
ously tested the reliability and validity of 

the MDI [15]. These studies, however, 
generally reported the reliability of MDI 
as very high, with Cronbach α ranging 
from 0.94 [4] to 0.89 [16]. Our finding 
of a Cronbach α of 0.91  is  consistent 
with these studies and indicative of ex-
cellent internal consistency reliability 
of the items of MDI-Arabic translated 
version. Our finding of a test–retest reli-
ability coefficient of 0.95, which  is also 

consistent with previous studies [16], 
may be considered excellent and in-
dicative of strong rank order stability of 
MDI-A scores. However, it has been ar-
gued that the calculation of correlation 
coefficients is not a sufficient method 
to test reliability and reproducibility 
because it is an index of correlation and 
not an index of agreement [17] and 
is more appropriately replaced by the 
ICC which shows the percentage of 
variance accounted for by the test–re-
test variance [18]. In the current study 
the ICC was also computed and, as 
might be expected, ICC was found to 
be excellent for the total score and the 
individual items of the MDI-A.

The relationship between the MDI-
A and another well-validated measure 
of depression, the BDI, was examined 
to provide evidence of concurrent va-
lidity. As expected, we found a strong 
positive correlation between MDI-A 
and BDI scores. This finding is in line 
with previous research in other cultures, 
which cross-validated the MDI with 
other measures of depression, such as 
the Center for Epidemiological Stud-
ies–Depression and the Zung Depres-
sion Rating Scale, and reported high 
positive correlations [16].

Evidence for discriminant validity of 
the MDI-A was found, as indicated by 
the poor correlations with STAI-S and 
STAI-T which are better measures for 
anxiety-state and anxiety-trait respec-
tively than measures for depression. 
Although anxiety and depression are 
related constructs, correlations were 
significantly higher between the STAI-S 
and STAI-T than between either of 
these measures and the MDI-A or BDI.

This study, however, has some pos-
sible limitations. The relatively small 
sample size is a common reason for both 
type I and type II errors. Another poten-
tial limitation is that the authors, test 
administrators and data analysts were 
not blind to the participants’ diagnosis. 
Another factors to be considered is that 
the patient group comprised only indi-
viduals who met the diagnostic criteria 

Table 4 Correlation matrix for the Major Depression Inventory, Arabic version 
(MDI-A), the Beck Depression Inventory (BDI), the State–Trait Anxiety Inventory, 
State (STAI-S) and the State–Trait Anxiety Inventory, Trait (STAI-T)

Instrument MDI-A BDI STAI-S STAI-T

MDI-A 1.00 – – –

BDI 0.81a 1.00 – –

STAI-S 0.17 0.19 1.00 –

STAI-T 0.19 0.20 0.25b 1.00
aCorrelation significant at the 0.01 level (2-tailed); bCorrelation significant at the 0.05 level (2-tailed). 

Table 5 Comparison of major depression groupings generated by the Structured 
Clinical Interview for DSM-IV-TR Axis I Disorders, research version (SCID-I) and 
the Major Depression Inventory, Arabic version (MDI-A) for patients with major 
depression and non-depressed controls

MDI-A classification SCID classification

Patients Controls Total

No. No. No.

Patients 38 12 50

Controls 5 45 50

Total 43 57 100

Table 6 Diagnostic testing measures for the Major Depression Inventory, Arabic 
version (MDI-A) derived from Table 5

Measure Value (95% CI)

Overall accuracy (overall fraction correct) (%) 83.0 (0.75–0.88)

Misclassification rate (1–overall fraction correct) (%) 17.0 (0.12–0.25)

Sensitivity (%) 88.4 (0.79–0.94)

Specificity (%) 78.9 (0.72–0.84)

Positive predictive value 0.76 (0.68–0.81)

Negative predictive value 0.90 (0.82–0.95)

Positive likelihood ratio [sensitivity/(1–specificity)] 4.20 (2.78–5.73)

Negative likelihood ratio [(1– sensitivity)/specificity] 0.15 (0.07–0.30)

Diagnostic odds ratio [{sensitivity/(1–sensitivity)}/ 
{(1–specificity)/specificity}] 28.5 (9.41–85.6)

Error odds ratio [{sensitivity/(1–sensitivity)}/ 
{specificity/(1–specificity)}] 2.03 (1.46–3.34)

Youden J statistic [sensitivity+specificity–1] 0.67 (0.51–0.78)

Kappa value 0.66 (0.40–0.76)

CI = confidence interval.
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for major depressive disorder. The ex-
clusion of patients with other diagnoses 
limits the variability of responses on 
the MDI-A and potentially limits the 
assessment of validity and test norming. 
A more heterogeneous sample would 
have more accurately tested this instru-
ment as a screening tool. Other forms of 
reliability and validity could have been 
employed to strengthen the evidence of 
the applicability of the MDI-A. Finally, 
it should be noted that some colloquial 
words or phrases had to be added in the 
translation/adaptation process and that 
the study included people from only 

one governorate of lower Egypt. This 
would limit the generalizability of the 
results to other populations in the Arab 
region.

Despite these limitations, our data 
indicate that the MDI-A had excellent 
reliability and an acceptable concur-
rent and discriminant validity. Future 
studies in a variety of situations are 
needed to strengthen and improve this 
study. It is hoped that the development 
of a valid and reliable version of the 
MDI in Arabic language will be a useful 
addition to both research and clinical 
settings.
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Psychiatric problems and suicidal behaviour in 
incarcerated adolescents in the Islamic Republic of Iran
A. Ghanizadeh,1,2 S.Z. Nouri 2 and S.S. Nabi 2

ABSTRACT Data are lacking about the prevalence of psychiatric disorders and suicidal behaviour in incarcerated 
adolescents in Asia. This cross-sectional study evaluated the prevalence of psychiatric disorders and the 
prediction of suicidal attempts in 100 incarcerated males aged 12–19 years in Shiraz. Data were collected in 
face-to-face interview using the Kiddie Schedule for Affective Disorders and Schizophrenia (Farsi version). The 
mean age was 16.8 (SD 1.3) years and mean age at first imprisonment was 16.0 (SD 1.5) years. Nearly 70% of 
the adolescents had at least one current psychiatric disorder, the commonest being: conduct disorder (55%), 
oppositional defiant disorder (48%) and attention deficit hyperactivity disorder (33%); 11% had major depressive 
disorder and 2% schizophrenia. In all, 20% had self-harmed without intent to kill themselves and 12% had 
attempted suicide, 50% of whom had tried more than once. In logistic regression analysis only self-harming 
behaviour and major depressive disorder were significant predictors of attempted suicide.

1Research Center for Psychiatry and Behavioral Sciences; 2Department of Psychiatry, Shiraz University of Medical Sciences, School of Medicine, 
Hafez Hospital, Shiraz, Islamic Republic of Iran (Correspondence to A. Ghanizadeh: ghanizad@sina.tums.ac.ir).
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االضطرابات النفسية والسلوك االنتحاري لدى املراهقني املحَتجزين يف مجهورية إيران اإلسالمية 
أمحد غنيزاده، سعيدة زهراء نوري، سبيدي سليمي نايب

اخلالصة: ال تتوافر املعطيات حول معدالت انتشار االضطرابات النفسية والسلوك االنتحاري لدى املراهقني املحتجزين يف آسيا. وقد ُأجرَيْت هذه 
الدراسة املستعرضة لتقييم معدل انتشار االضطرابات النفسية وتوقُّع حماوالت االنتحار لدى مئة شاب حمتجز ترتاوح أعامرهم بني اثنَْي عرش وتسعة 
"كيدي" لالضطرابات  عرش عامًا، يف مدينة شرياز. وقد مجع الباحثون املعطيات من املقابالت الِوجاهيَّة، مستخدمني النسخة الفارسية من جدول 
االنفعالية والُفصام. وقد كان وسطي أعامرهم 16.8 )± 1.3( عامًا، ووسطي أعامرهم عند بدء االحتجاز 16 )± 1.5( عامًا، وأن ما يقرب من 70% من 
املراهقني لدهيم عىل األقل اضطراب نفيس واحد، واألكثر شيوعًا هو اضطراب سلوكي 55%، واضطراب التحدي باملعارضة )7.48(، واضطراب 
نقص االنتباه وفرط النشاط )33%(، كام كان لدى 11% منهم اضطراب اكتئايب كبري، ولدى 2% منهم ُفصام. وباملجمل، فإن 20% منهم كان لدهيم إيذاء 
يف  للذات دون قصد قتل أنفسهم، وكان لدى 12% منهم حماولة لالنتحار، ولدى 50% حماوالت تكررت أكثر من مرة. وعند إجراء التحليل التحوُّ

اللوجستي اقترصت العوامل املنبئة بمحاولة االنتحار التي ُيعتدُّ هبا إحصائيًا عىل كلٍّ من سلوك إيذاء الذات واالضطراب االكتئايب اجلسيم.

Problèmes psychiatriques et comportement suicidaire des adolescents incarcérés en République islamique d'Iran

RÉSUMÉ Les données sont rares au sujet de la prévalence des troubles psychiatriques et du comportement 
suicidaire des adolescents incarcérés en Asie. La présente étude transversale a évalué la prévalence des 
troubles psychiatriques et le risque de tentatives de suicide chez 100 garçons âgés de 12 à 19 ans incarcérés 
à Chiraz. Les données ont été recueillies lors d'entrevues individuelles à l'aide de la version en langue farsi 
du questionnaire Kiddie Schedule for Affective Disorders and Schizophrenia. L'âge moyen des participants était 
16,8 ans (écart type 1,3) et ils avaient 16,0 ans en moyenne (écart type 1,5) lors de leur premier séjour carcéral. 
Près de 70 % des adolescents souffraient d'au moins un trouble psychiatrique courant. Les plus fréquents 
étaient les suivants : trouble du comportement (55 %), trouble oppositionnel avec provocation (48 %) et trouble 
déficitaire de l'attention avec hyperactivité (33 %) ; 11 % souffraient de dépression sévère et 2 % étaient atteints 
de schizophrénie. Au total, 20 % s'étaient automutilés sans intention de se donner la mort et 12 % avaient tenté 
de se suicider. Parmi ceux-ci, 50 % avaient fait plusieurs tentatives. Selon l'analyse de régression logistique, seuls 
les comportements d'automutilation et la dépression sévère étaient des facteurs prédictifs importants d'une 
tentative de suicide.
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Introduction

The Islamic Republic of Iran has a 
very high proportion of young peo-
ple;  about  33%  of  its  population  is 
below 20 years of  age. About 90% of 
the studies on adolescents in juvenile 
detention come from the United States 
of America (USA) [1]. A systematic 
review and meta-regression analysis of 
25 surveys found that nearly all of them 
reported that over two-thirds of the 
adolescents suffered from psychiatric 
disorders [1]. Rates in other studies 
in the USA, Canada and Europe are 
also high (Table 1) [2–6]. Specifically 
the systematic review indicated that 
the rate of psychotic illness, manic 
episodes, major depression, attention 
deficit hyperactivity disorder (ADHD) 
and conduct disorder in adolescents 
in detention and correctional facilities 
were  3.3%,  3.1%,  10.6%,  11.7%  and 
52.8% respectively [1].

Studies from other parts of the world 
are few. No studies from Asia that inves-
tigated different psychiatric disorders in 
incarcerated adolescents were found. A 
study on psychiatric disorders in adult 
prisoners in the Islamic Republic of Iran 
reported that the rates of lifetime and 

current psychiatric disorders were 88% 
and 57% respectively [7].

Many previous studies have re-
lied on medical records [8] and self-
completed questionnaires and have 
not assessed different psychiatric 
disorders [9], or they studied mental 
distress rather than psychiatric disor-
ders  [10]. Some of  the  studies have 
used DISC, a highly structured instru-
ment, to assess psychiatric disorders 
[2]  although  it  has  been  indicated 
that some disorders such as ADHD 
and depression are under-reported 
using DISC [1].

To the best of our knowledge, this 
is the first study in Asia and the Islamic 
Republic of Iran that investigated the 
prevalence of psychiatric disorders 
and suicidal behaviour in the incarcer-
ated adolescents. The present study 
tries to fill this gap in the literature. 
Assessment of psychiatric problems 
of incarcerated adolescents is essential 
for their management and treatment. 
The aims of this study were to assess 
the prevalence of psychiatric disor-
ders and the prediction of suicidal 
attempts in incarcerated adolescents 
in Shiraz, Southern Islamic Republic 
of Iran.

Methods

Study sample and setting
This was a cross-sectional study con-
ducted in Adel Abad (Kanoon e Eslah 
Va Tarbiat) Prison, which is the only 
prison in Shiraz. Subjects of the present 
study were a convenience sample of 100 
boys aged < 20 years incarcerated in the 
prison  from  July 2006  to April  2008. 
Individuals older than 19 years were not 
included.

Data collection
The adolescents were  interviewed by 2 
of the authors using the Farsi version of 
the Kiddie Schedule for Affective Dis-
orders and Schizophrenia (K-SADS) 
[11].

K-SADS is a semi-structured in-
terview based on DSM-IV diagnostic 
criteria [12]. Many different psychiatric 
disorders are evaluated by K-SADS, such 
as major depressive disorder, psychosis, 
bipolar disorder, obsessive–compulsive 
disorder, separation anxiety disorder, 
generalized anxiety disorder, panic dis-
order, social phobia, agoraphobia and 
specific phobia, tic disorder, attention 
deficit hyperactivity disorder, disrup-
tive behavioural disorder, anorexia and 

Table 1 Previous studies from North America and Europe

Study Sample Instrument Results

Baltimore, USA [5] 120 referred incarcerated 
youth

Diagnostic Interview Schedule for 
Children and the Child Behavior 
Checklist

96% had at least 1 
psychiatric disorder

Illinois, USA [3] 1172 boys, 657 girls, aged 10–
18 years who were arrested 
and detained

Diagnostic Interview Schedule for 
Children version 2.3

40% of boys had at least 1 
disorder

Canada [4] 49 incarcerated adolescents Diagnostic Interview for Children 
and Adolescents Revised 
(DICA-R)

63.3% had 2 or more 
psychiatric disorders

Belgium [15] 72 delinquent adolescents Semi-structured assessment 
(Child Assessment Schedule) and 
self-report measures

70% had at least 1 
psychiatric diagnosis

Denmark [6] 100 incarcerated boys aged 
15–17 years

Interviewed using ICD-10 
diagnostic criteria

69% had “any mental 
disorder”; 2% had 
schizophrenia

Netherlands [2] 204 incarcerated boys aged 
12–18 years

Diagnostic Interview Schedule for 
Children (DISC)

90% had at least 1 
psychiatric disorder
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bulimia nervosa, and enuresis. It has 
been used in several studies in the Is-
lamic Republic of Iran [13,14].

Subsyndromal episodes include 
the presence of 2 or more key symp-
toms of the disorder but the symptoms 
do not present severely enough to lead 
to the diagnosis of the disorder or they 
have not met full diagnostic criteria ac-
cording to DSM IV. The validity, reli-
ability, sensitivity and specificity of the 
Farsi version have been documented 
[11].

The adolescents were interviewed 
face to face individually in the prison by 
2 of the authors (SZN and SSN).

Ethical issues
The study was approved by the 
Deputy of Research Affairs of Shiraz 
University of Medical Sciences. In 
addition the authorities of the prison 
gave permission to conduct the study 
which was done in accordance with 
the Declaration of Helsinki as revised 
in 1996 (http://www.wma.net/
en/30publications/10policies/b3/in-
dex.html). Before starting the interview, 
we informed the adolescents about 
the aim of our research and gave them 
the option to participate or not and to 
withdraw whenever they wanted. The 
participants were assured that the an-
swers would be confidential. All agreed 
to participate and gave their verbal 
informed consent; none dropped out 
during the study.

If a respondent had an acute psychi-
atric problem, with his permission, the 
authorities were informed and advised.

Data analysis
Data were analysed using SPSS for 
Windows, version 14. Descriptive 
analysis was conducted to examine 
the frequency of the disorders. Binary 
logistic regression analysis was used to 
determine the probable predictors of at-
tempted suicide. The co-occurrence of 
psychiatric disorders, including ADHD, 
conduct disorder, oppositional defi-
ant disorder, self-harm behaviour, and 

major depressive disorder and tobacco 
use, was considered as a possible inde-
pendent predictor of suicidal behaviour.

Results

The sociodemographic characteristics 
of the adolescents and their parent are 
shown  in Table 2. The mean  length of 
their  current  imprisonment was  172 
(SD 191.6) days with a  range of 30  to 
730 days. The mean of  the number of 
times which they had been incarcerated 
was 1.35 (SD 0.72) times with a range 
of 1–4 times.

As  regards birth order, 32% of  the 
adolescents were the last child in the 
family and 29% were the first. For 20% 
of the adolescents, their father was dead 
and  for 11% their mother had died. As 
regards parental  employment,  10% of 
the fathers were unemployed and the 
others were mostly unskilled worker, 
while the majority of the mothers were 
housewives. The mean age at first im-
prisonment was 16.0 (SD 1.5) years and 
23% of the adolescents had been impris-
oned more than once. The causes of first 
time imprisonment (self-reported by 77 
of the sample) were non-armed robbery 
(43.4%) and fighting (39.1%), but 33% 
of the adolescents did not report why 
they had been imprisoned the first time. 
The reasons for their current impris-
onment were  robbery (26%), murder 
(23%), fighting  (21%), other,  such as 
drug dealing  (16%),  and kidnapping 
(14%).

In all, 12% reported a positive his-
tory of attempted suicide and 50% with 
a positive history of attempted suicide 
had tried more than once. The mean 
age at the first suicide attempt was 15.7 
(SD 1.7) years, range 12–17 years. Only 
1% of  the  sample  reported a positive 
family history of suicide. Of the whole 
sample,  20%  reported  that  they  had 
injured themselves without intent to kill 
themselves.

Th e  c o m m o n e s t  d i s o r d e r s 
found  were:  conduct  disorder  55%, 

oppositional  defiant  disorder  48%, 
ADHD  33%  and  major  depressive 
disorder 11%; schizophrenia was diag-
nosed  in 2% (Table 3). There were no 
cases of bipolar disorder, panic disorder, 
separation anxiety disorder, generalized 
anxiety disorder, social phobia, agora-
phobia, anorexia and bulimia nervosa, 
enuresis or encopresis.

Some participants did not fulfil all 
the diagnostic criteria for a disorder 
but had at least 2 major key symptoms 
of the disorder. These were considered 
subsyndromal cases. The commonest 
subsyndromal disorders were: ADHD 
27%, major depressive disorder  24%, 
post-traumatic  stress  disorder  20%, 
generalized anxiety disorder 18%, social 
phobia 16%, oppositional defiant dis-
order 14%,  separation anxiety disorder 
12% and conduct disorder 11% (Table 
3).

The life-time (excluding the past 
year) prevalence  for ADHD was 72%, 
for oppositional defiant disorder it was 
55%,  for conduct disorder  it was 52%, 
and for enuresis it was 12% (Table 4).

On binary logistic regression the 
only significant predictors of suicide 
attempt were self-harm behaviour (P 
<  0.001)  and major  depressive  dis-
order (P = 0.034). None of  the other 
disorders predicted attempted suicide 
(Table 5).

Discussion

Our results show that the prevalence 
of some psychiatric disorders and 
symptoms in our sample of adolescent 
prison inmates was high. Over half of 
them suffered from conduct disorder 
and one-third had ADHD. We had no 
control group with which to compare 
our results.

To the best of our knowledge, this 
is the first study to evaluated the preva-
lence of different psychiatric disorders 
using face-to-face interview in incar-
cerated adolescents in a non-Western 
country. There are no published data 
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from the Islamic Republic of Iran to 
compare our results with.

There have been many studies in 
non-Asian countries and while there 
is a considerable variety among the 
methods used, sample size and the in-
struments used, there are significant 
similarities between their results and 
ours. Not considering subsyndromal 
group, nearly 70% of  the  adolescents 
in our study had at least 1 current psy-
chiatric disorder: 14% had 1 disorder 
(21%  life-time), 28% had 2 disorders 
(23% life-time) and 28% had 3 or more 
disorders  (45%  life-time). These find-
ings are similar or sometimes higher 
than found in American adolescent 
detainees  [3,5]  (Table 1). More  than 
two-thirds of incarcerated adolescents 
had at  least 1 psychiatric disorder  [5]. 
Similar high prevalence rates have 
been reported from the Netherlands, 
Canada, Belgium, Denmark and Brazil 
[2,4,6,15,16],  (Table 1). For example, 
the study from Canada reported that 
63% of incarcerated adolescents had at 
least 2 psychiatric disorder [4], while the 
study from the Netherlands reported 
that 90% of  their  subjects had at  least 
1 disorder [2].  In Brazil  the  rates were 
54%  for ADHD, 77%  for conduct dis-
order and 41% for oppositional defiant 
disorder [16].

There are few studies from Asia. 
One study in Japan studied only the 
prevalence of post-traumatic disorder 
(PTSD) by PTSD Scale. The research-
ers  found that 21% of  the  incarcerated 
youth had a current or past history of 
full PTSD and 21% had partial PTSD 
[9]. In our study, the rate of subsyndro-
mal PTSD was 20%. A study  in Korea 
that assessed only ADHD in juvenile 
delinquents found a rate of ADHD of 
42.4% [17]. These rates are very similar 
to those of our study.

It has been reported that knowledge 
about psychiatric disorders (ADHD) 
and symptoms among many families 
and teachers in the Islamic Republic 
of Iran is so low that they cannot, even 
if they want to, help their children 

Table 2 Sociodemographic characteristics of the male adolescent prisoners and 
their parents

Variable Value

Adolescents

Age and education

Mean age (SD) in years 16.7 (1.28)

Age range (years) 12–19

Mean (SD) years of education 6 (3.29)

Year of education range 0–12

Family income (rials): % reporting:

2 000 000–4 000 000 28

> 4 000 000 10

< 2 000 000 58

Mean (SD) number of siblings 5.30 (2.71)

Range of number of siblings 1–14

Birth order: %

1 29

Middle 39

Last 32

Mean (SD) age at first imprisonment in years 16.05 (1.50)

Imprisoned > 1 time (%) 23

Main reported reason for first imprisonment (%) (n = 77)

Non-armed robbery 43.4

Fighting 39.1

Drug dealing 8.7

Drunkenness 4.3

Other (e.g. drug dealing) 4.3

Reason for their current imprisonment

Robbery 26

Murder 23

Fighting 21

Kidnapping 14

Other (e.g. drug dealing) 16

Parents

Deceased

Mean (SD) years of mother’s education 3.60 (4.44)

Father dead 20

Mother dead 11

Father’s occupation

Unemployed 10

Unskilled worker 21

Other 69

Mother’s occupation

Housewife 77

Unskilled worker   8

Other 15

SD = standard deviation.
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[18]. One study in Islamic Republic 
of Iran suggests that even the knowl-
edge of general practitioners needs to 
be improved [19]. Many families do 
not know that hyperactivity may be a 
symptom of a disorder, or that frequent 
stealing by a child in the early years of 
school can be a first symptom of a dis-
order. In addition, most of the parents 
of the incarcerated adolescents in our 
study had a low level of education and 
likely had no idea what a psychiatric 
disorder is. Previous studies in the Is-
lamic Republic of Iran have reported 
that children with ADHD have less 
organized and more conflicting inter-
personal relationships within their fam-
ily [20] and in a sample of children with 

ADHD,  it  was  reported  that  48.1% 
and 43.0% of  the mothers and  fathers 
respectively suffered from depressive 
disorder [14]. Thus, adolescents from 
difficult or uneducated backgrounds 
may be at greater risk for certain psy-
chiatric disorders or may have little or 
no support for their condition, which 
may lead to problems with the law and 
subsequent incarceration.

The prevalence of ADHD, conduct 
disorder and oppositional defiant dis-
order were high in our study (Tables 3 
and 4). It has been shown in American 
studies that adolescents with ADHD 
and conduct disorder have a history of 
arrest at an earlier age and have more 

total arrest than other children [21,22]. 
This risk is also higher in the adulthood 
[21].  In other words, ADHD children 
have a higher risk of committing crimes 
and of being arrested and incarcerated 
[22].

Suicidal behaviour is high among 
incarcerated adolescents [23]. A study 
among 271  incarcerated male  juvenile 
delinquents diagnosed with conduct 
disorder  reported  that  34%  of  them 
had a lifetime history of either suicidal 
thoughts or attempts [24]. Young peo-
ple who have self-harming behaviour 
have an increased risk of complete sui-
cide and the two are strongly correlated 
[25]. The rate of  attempted suicide  in 
our country  is  about 1% among adult 
males [26]. In our study, 20 (20%) ado-
lescents had self-harming behaviour, 
most of whom were repeated self-harm-
ers. Among these, 10 (50%) individuals 
had a history of suicide. Thus, overall the 
frequency of attempted suicide among 
our sample was 12%, much higher than 
the 1% reported among adult males  in 
the Islamic Republic of Iran [26]. In re-
gression analysis, only self-harming be-
haviour and major depression predicted 
attempted suicide. The diagnosis, man-
agement and treatment of self-harming 
behaviour and major depression among 
incarcerated adolescents could help 
prevent repetition and would be helpful 
for both the adolescents and juvenile 
justice system.

Limitations
There are some limitations to the cur-
rent study. The sample was chosen 
from only 1 prison in southern Islamic 
Republic of Iran and only the axis I 
disorders were studied and were only 
assessed using self-reported informa-
tion. For financial constraints, we were 
only  able  to  include 100  adolescents 
who were available for interview dur-
ing the study period. Therefore, these 
results cannot be generalized to other 
prisoners or community samples. We 
could not also assess a control group 
from a community sample to compare 

Table 3 Frequency of current psychiatric disorders and subsyndromes in the 
incarcerated adolescents (n = 100)

Disorder Current 
psychiatric 
disorders

Current 
subsyndromes

% %

Major depressive disorder 11 24

Mania 0 2

Psychosis 2 4

Separation anxiety disorder 0 18

Social phobia 0 16

Generalized anxiety disorder 0 18

Obsessive–compulsive disorder 9 3

Attention deficit hyperactivity disorder 33 27

Panic disorder 0 2

Oppositional disorder 48 14

Conduct disorder 55 11

Agoraphobia 0 3

Tic disorder 8 1

Post-traumatic stress disorder 0 20

Nicotine use 33 –

Table 4 Frequency of life-time (excluding the past year) prevalence of psychiatric 
disorders and subsyndromes among incarcerated adolescent males (n = 100) 

Disorder Psychiatric disorders Subsyndromes

% %
Enuresis 12 0

ADHD 72 13

Oppositional disorder 55 13

Conduct disorder 52 19

ADHD = attention deficit hyperactivity disorder.
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our results with. However, we are now 
undertaking another study on the 
prevalence of psychiatric disorders 
among a sample of adolescents in the 
community. Finally, as previous studies, 
it is a cross-sectional study and so a 
causal relationship between psychiatric 
disorders and imprisonment cannot be 
inferred.

Table 5 Predictors of suicidal attempt in male adolescents prisoners 

Variable Odds ratio (95% CI) P-value

Age 1.637 (0.728–3.681) 0.233

Educational level 1.050 (0.715–1.540) 0.804

ADHD 0.958 (0.116–7.882) 0.968

Oppositional defiant 
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CI = confidence interval. 
ADHD = attention deficit hyperactivity disorder.

Despite these limitations, this is the 
first study from a non-Western country 
that included so many different psychi-
atric disorders, using a semi-structured 
instrument with tested validity, reliabil-
ity, sensitivity and specificity with the re-
spondents being interviewed face to face. 
In addition, both of psychiatric disorders 
and subsyndromes were examined.

Conclusion

In conclusion, our findings show that the 
prevalence of psychiatric disorders was 
very high among the incarcerated adoles-
cents. This suggests that all adolescents 
in the juvenile justice system should be 
screened for psychiatric disorders, and 
those with disorders should receive treat-
ment to manage their condition both in 
prison and after their release from prison.
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Mental health and development: targeting people with mental health conditions as a vulnerable group

Mental health and development: targeting people with mental health conditions as a vulnerable group is a call to action to all 
development stakeholders – governments, civil society, multilateral agencies, bilateral agencies, global partnerships, 
private foundations, academic and research institutions – to focus their attention on mental health.

The report presents compelling evidence that persons with mental and psychosocial disabilities are a vulnerable group 
but continue to be marginalized in terms of development aid and government attention. It makes the case for reaching 
out to this group through the design and implementation of appropriate policies and programmes and through the 
inclusion of mental health interventions into broader poverty reduction and development strategies. The report also 
describes a number of key interventions which can provide a starting point for these efforts. By investing in persons with 
mental and psychosocial disabilities, development outcomes can be improved.

Further information about this and other WHO publications is available at: http://www.who.int/publications/en/
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Verbal and physical abuse against Jordanian nurses in 
the work environment
A.S. Ahmed 1

ABSTRACT This descriptive cross-sectional study determined the prevalence and sources of verbal and physical 
workplace abuse in the last 6 months, the nurses‘ reactions to abuse, and their opinions about it. Data were collected 
by questionnaire from 447 nurses working in various departments in 3 hospitals in Amman. The prevalence of verbal 
and physical abuse was 37.1% and 18.3% respectively. Younger, less experienced nurses and those in emergency 
and intensive care departments experienced more abuse. Patients and their relatives were the usual abusers. Only 
35.1% of the abused nurses reported it; of those that did not, 57.1% thought it was useless to do so, while 34.2% 
thought they could handle the incident without help. Over half of the abused nurses considered leaving nursing 
and felt their quality of work decreased because of the abuse. Negative societal image of nurses (64%) and poor 
support from hospital authorities (60%) were the factors the nurses believed most contributed to abuse.

1Medical Surgical Nursing Department, Faculty of Nursing, Alexandria University, Alexandria, Egypt (Correspondence to A.S. Ahmed: Amal_
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اإليذاء اللفظي واجلسدي للممرضني واملمرضات األردنيني يف بيئة العمل
آمال سمري أمحد عبد املقصود

اخلالصة: يتعرض املمرضني واملمرضات خلطر اإليذاء اللفظي واجلسدي يف مواقع عملهم. حتدد هذه الدراسة الوصفية املستعرضة معدالت االنتشار 
واملصادر لإليذاء اللفظي واجلسدي يف مواقع العمل خالل األشهر الستة األخرية ، وردود أفعال املمرضني جتاه اإليذاء ، وآراءهم حوله. وقد مجعت 
الباحثة املعطيات من خالل استبيان شمل أربع مئة وسبعة وأربعني ممرض وممرضة يعملوا يف خمتلف األقسام يف ثالثة مستشفيات يف األردن. واتضح 
أن معدل انتشار اإليذاء اللفظي 37.1% واجلسدي 18.3%، وأن أكثر املمرضني واملمرضات الذين  تعرضوا لإليذاء هم أصغرهم سنا، وأقلهم خربة، 
ومن يعمل منهم يف أقسام الطوارئ والرعاية املركزة. أم من يرتكب اإليذاء فهم املرىض وأقرباء املرىض عادة، علام بأنه مل يبلغ عن هذا اإليذاء إال %35.1 
من املمرضني  واملمرضات. أما الذين مل يبلغوا عن إيذائهم فقد كان 57.1% منهم يعتقدون بعدم جدوى التبليغ عنه، وكان 34.2% منهم يعتقدون أن 
باستطاعتهم  معاجلة األمر دون احلاجة للمساعدة. وقد فكر أكثر من نصف املمرضني واملمرضات الذين تعرضوا لإليذاء برتك مهنة التمريض . أما 
العوامل التي يعتقد املمرضني أهنا تساهم يف إيذائهم فهي الصورة االجتامعية السلبية عن املمرضني واملمرضات )64%( وضعف الدعم الذي تقدمه 

السلطات يف املستشفي )%60(.

Violences verbales et physiques contre le personnel infirmier jordanien en milieu de travail

RÉSUMÉ La présente étude descriptive et transversale a permis de déterminer la prévalence et les sources de la 
violence verbale et physique en milieu professionnel au cours des six derniers mois, les réactions du personnel 
infirmier à ces violences et leur opinion en la matière. Les données ont été recueillies par questionnaire auprès de 
447 infirmières affectées dans différents services de trois hôpitaux à Amman. La prévalence de la violence verbale 
et physique était de 37,1 % et 18,3 %, respectivement. Le personnel infirmier plus jeune et moins expérimenté 
ou travaillant aux services des urgences et des soins intensifs était plus exposé à la violence. Les patients et leur 
famille représentaient des sources classiques de violence. Seuls 35,1 % des membres du personnel infirmier 
ayant subi des violences notifiaient l'incident ; parmi ceux qui s'abstenaient de le notifier, 57,1 % pensaient que 
la démarche était inutile et 34,2 % qu'ils pouvaient gérer l'incident sans aide. Plus de la moitié du personnel 
infirmier ayant subi des violences envisageait de changer de métier et avait le sentiment que la qualité de leur 
travail était affectée en raison de cette violence. L'image négative du personnel infirmier dans la société (64 %) 
et le soutien médiocre consenti par l'administration des hôpitaux (60 %) étaient les facteurs qui contribuaient le 
plus à la violence selon l'avis du personnel infirmier.
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Introduction

Today, health care personnel face 
harsher behaviour than ever before, 
all over the world. Of all hospital staff, 
nurses are most exposed to verbal 
and even physical abuse [1]. Nurses 
are the public face and intermediaries 
of the hospital, between patients and 
desk staff,  technicians and doctors [2]. 
Their presence in stressful situations 
such as accidents, deaths, waiting to 
visit a doctor or transfer to a ward or 
another hospital exposes them to more 
abuse or harsh behaviour from patients 
or their companions than other hospital 
staff [3]. According to the Nova Scotia 
Association of Health Organizations, 
violence is defined as any behaviour 
that results in injury whether real or 
perceived by an individual, including 
but not limited to verbal abuse, threats 
of physical harm, physical harm and 
sexual harassment [4].

Exposure to abuse while carrying 
out their duties adversely affects nurses 
and may lead to loss of concentration 
while performing their tasks, inattention 
to ethical guidelines, higher numbers of 
careless mistakes, absence from shifts, 
repeated absenteeism, inattention to 
patients, reduction in job satisfaction, 
dislike of their job, and refusal to work 
in stressful wards. As a consequence of 
experiencing abuse in the workplace, a 
nurse may decide to relocate within a 
facility to another health care facility, or 
may leave nursing altogether. This may 
result in significant additional costs to 
treatment centres and the community 
[1,2,5,6]. Given  the  importance  there-
fore of the problem and the fact that 
there are few data on abuse to nurses 
in Jordan, this study was conducted to 
determine the prevalence and types of 
abuse towards Jordanian nurses. Such 
information will be useful in under-
standing the source of verbal and physi-
cal abuses against nurses and identifying 
factors that contribute to workplace 
violence as well as developing effective 
methods to reduce abuse in health-care 

settings. This research has implication 
not only for nurses’ health and safety but 
also, in the broader sense, for the profes-
sion’s ability to attract and retain nurses 
within the health care system.

The aims of the study were to: i) 
determine the prevalence and sources 
of verbal and physical abuse against 
nurses and the factors associated with 
experiencing abuse, ii) identify the ef-
fects of abusive behaviour on nurses’ 
health and their work performance, iii) 
assess the reaction of nurses to verbal 
and physical abuse, and iv) identify the 
opinions of nurses regarding abuse in 
the work environment.

Methods

Study design, sample and 
setting
This was cross-sectional descriptive 
study. The study was conducted among 
nurses in 3 hospitals (university, gov-
ernmental and private) in Jordan from 
February to April 2010. Questionnaires 
were delivered to 500 nurses who were 
employed in different departments of 
the hospitals (medical, surgical, paedi-
atric, maternity, intensive care, operat-
ing room, dialysis unit and emergency 
department) to collect data on verbal 
and physical abuse in the previous 6 
months. Nurses were selected by sys-
tematic  random sampling: 200 nurses 
from the university hospital, 150  from 
the government hospital and 150 from 
the private hospital.

Data collection instrument
The instrument (a self-completed 
questionnaire) was developed by the 
International Labour Office (ILO), In-
ternational Council of Nurses (ICN), 
World Health Organization (WHO), 
and Public Services International (PSI) 
in 2003  [7,8]. The questionnaire was 
translated into Arabic and then back-
translated by the authors. The question-
naire contained a mixture of closed and 
open-ended questions.

The questionnaire consisted of 8 
parts: Part I enquired about sociodemo-
graphic data of the nurses; part II assessed 
the most recent verbal or physical abuse 
episode experienced by the nurses in the 
previous 6 months. Being abused verbally 
was defined as being shouted at, sworn at, 
humiliated  and  threatened with harm; 
the nurses were asked to check whether 
they had experienced any of the verbally 
abusive behaviours listed from 4 different 
sources (colleagues, physicians, patients 
and patients’ relatives); part III included 
similar questions to part II but concerned 
physical abuse. This was defined as being 
hit, kicked, pushed, scratched or pinched; 
part IV assessed the negative effect of 
abusive behaviour on the physical and 
psychological well-being of nurses as 
well as on their work performance and 
social  life;  part V  assessed  the nurses’ 
reactions  to  verbal  or  physical  abuse; 
part VI enquired about the reasons for 
not reporting an episode of verbal and 
physical abuse; part VII asked about the 
nurses’ opinions on abuse in the work 
environment; part VIII assessed the  fac-
tors contributing to violence and possible 
preventive measures to decrease abuse 
prevalence in hospitals.

The content validity of the instru-
ment was assessed by 3 panels of ex-
perts. They were asked to review and 
evaluate the instrument for its clarity, 
validity, the rationality of the questions 
and their comprehensiveness, and 
the accuracy of the translation. Some 
revisions to questions were indicated. 
A pilot  study was  conducted with 20 
participants, who were then excluded 
from the study, to determine the clarity 
of the instrument and the time required 
for each participant to complete the 
questionnaire. This resulted in some 
modifications being made. The Cron-
bach alpha score for all the scales was 
between 0.73 and 0.90.

Data collection
Permission to conduct the study was 
obtained from the director of each 
hospital. Following that, the researcher 
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scheduled a meeting with the head nurse 
and nursing staff of each unit to discuss 
the purpose of the study and the data 
collection process. The questionnaires 
were delivered to the nurses who had an 
interval of 1 week for their response.

Ethical considerations
The directors of the hospitals included 
in the study approved the research pro-
tocol. The participants were assured that 
their participation was voluntary and 
that they could withdraw from the study 
at any time. Participants’ privacy was 
guaranteed as well as confidentiality. 
Written consent to take part in the study 
was obtained from individual respond-
ents before data collection.

Data analysis
Data were analysed using SPSS, version 
10. Descriptive statistics were used and 
frequencies, means and standard devia-
tions (SDs) are presented.

Results

Of the 500 nurses, 447 completed  the 
questionnaire, giving a response rate of 
89.4%.

Characteristics of the nurses
Just over half (56.8%)  the nurses were 
female. The mean age was 29.50 (SD 
7.02)  years  and 80.7% were  aged be-
tween 20 and 35 years. Almost half the 
nurses were married (46.8%). The  re-
spondents were either registered nurses 
(60.6%),  associate  nurses  (26.4%), 
assistant  nurses  (8.5%)  or midwives 
(4.5%). They worked  in  the  following 
departments: emergency department 
(17.0%),  operating  room  (13.2%), 
medical  ward  (7.8%),  surgical  ward 
(12.1%), dialysis unit (5.6%),  intensive 
care  unit  (24.4%),  paediatric  ward 
(10.1%)  and maternity ward  (9.8%).
The highest portion of nurses (59.1%) 
had a bachelor degree, followed by a 
2-year  diploma  (37.8%)  and  then  a 
masters degree  (3.1%). About half of 

the participants (49.7%) had less than 5 
years experience in nursing.

Prevalence of abuse
Over half  of  the nurses  (55.5%) had 
experienced abuse in the past 6 months. 
The prevalence of verbal and physical 
abuse was  37.1%  and  18.3%  respec-
tively. Patients’ relatives and patients 
were the most frequent perpetrators 
of verbal and physical abuse (Table 
1). The most frequent type of verbal 
abuse by patients‘ relatives was shouting 
and swearing (75.3% and 44.5% respec-
tively) and the most frequent type of 
physical abuse was pushing and hitting 
(24.4% and 14.6% respectively). Nurse 
suffered humiliation as a form of verbal 
abuse more frequently from doctors 
(34.3%) and were subject  to malicious 
rumours more frequently from other 
nurses (26.5%).

Effects of and reaction to abuse
Table 2  shows  the negative effects of 
verbal and physical abuse on the nurses. 
Over  60% of  verbally  abused  nurses 
reported that they had headaches, diffi-
culty in sleeping and were tired after the 
episode (66.3%, 60.8%, 61.4%  respec-
tively), while the majority of physically 
abused nurses reported that they felt 
tired  and  anxious  (80.5%  and 73.2% 
respectively). Over half the verbally 
and physically abused nurses thought 
of  leaving  the profession  (57.8% and 
59.8%  respectively)  and  their  quality 
of work decreased as reported by the 
nurses (51.8% and 53.6% respectively).

Table 3 shows the reactions of the 
nurses to verbal and physical abuse. Over 
half of the verbally abused nurses (57.8%) 
stated  that  they  became  “super-alert” 
(more careful and vigilant) following the 
abuse episode. In addition, the major-
ity (64.5%)  tried  to avoid  the  source of 
abuse. The majority of nurses (70.5%) ex-
posed to verbal abuse did nothing whilst 
over 43.9% of physically  abused nurses 
reported the episode to a manager.

Of 87 nurses who reported the 
abuse,  59.8%  said  that  they were  very 

dissatisfied with the manner in which the 
incident was handled. The reasons for 
not reporting abuse incidents were: no 
evidence of  injury (26.1%); not  impor-
tant enough (19.3%); feeling that report-
ing would be useless (57.1%); and fear of 
blame or retribution (26.1%) (Table 4).

Table 5 shows the nurses’ opinions 
about abuse in the work environment: 
Over half of the nurses (54.1%) expect-
ed to be abused at some time during 
their  career, but 74.0% disagreed  that 
this was because the nurse was not do-
ing the job properly, while 44.7% agreed 
that abused nurses were likely to be vic-
tims because of personality traits. Most 
nurse (63.3%) disagreed  that,  “Nurses 
abused without injuries should not re-
port  the  incident”,  and 54.6% agreed 
there was a possibility of predicting a 
violent event. The majority of the nurses 
(63.1%) believed  that  the safety set-up 
at work was not protective enough.

Risk factor for abuse
Female nurses, younger nurses (aged 
20–30  years)  and  nursing  aids were 
more at  risk of violence (61.3%, 81.0% 
and 62.1% respectively) than male nurs-
es, older nurses and registered nurses 
(38.7%, 1.2%, and 8.1% respectively).

Over half of  the nurses (52%) who 
were exposed to violence were single 
(never married). Nurses who worked 
in the teaching university hospital were 
more at risk of violence than nurses 
working in the private and government 
hospitals (46.4% versus 29.4% and 24.2% 
respectively). Working day shifts was 
associated with more violent incidents, 
while working night shifts was associ-
ated with  less violent  incidents (44.9% 
versus  25.1%  respectively).  Intensive 
care units and emergency departments 
had a higher  risk of  abuse (27.5% and 
14.2%  respectively) while dialysis  and 
medical units have a lower risk of abuse 
(5.5% and 7.3% respectively).

Participants were asked an open-
ended question about the contrib-
uting factors to violence. Most of 
the contributing factors to violence 
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pertained to the negative societal im-
age  of  nurses  (64%),  poor  support 
from higher authorities and the hos-
pital administration for nurses (60%), 
nursing  shortage  (56.5%),  lack  of 
time and increased nursing workload 
(51%),  patients’  physical  and  emo-
tional condition (33.4%), fear and anx-
iety of patients’ relatives (30.6%), high 
hospital  costs (27%),  lack of  security 
(24%),  lack of  communication  skills 
of nursing staff (18.7%),  lack of skills, 
experience and competency on the 

part of the nurse (15%), and improper 
or incomplete information given to 
patients (14.8%).

Suggested measures to reduce 
workplace violence were: improving 
security measures;  enforcing polices 
and  legal  action  for abuse;  improving 
public awareness and societal image of 
the profession through the mass me-
dia, and providing training for staff on 
how to avoid and deal with workplace 
violence.

Discussion

The prevalence of verbal and physical 
abuse reported by the nurses in this 
study was 37.1% and 18.3% respectively; 
thus most abuse was verbal in nature. 
Previous studies have shown the same 
results, that verbal abuse occurs more 
often  than physical violence [3,5,9,10]. 
In describing the perpetrators, patients’ 
relatives and patients themselves were 
responsible for most of the verbal 
and  physical  abuse;  but  physicians 

Table 1 Type of verbal and physical abuse by source (n = 248)

Abuse type and sourcea Patients’ relatives Patients Physicians Nurses

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

Verbal abuse (n = 166)

Shouted at 125 75.3 66 39.8 60 36.1 39 23.5

Sworn at 74 44.5 39 23.5 24 14.5 16 9.6

Humiliated 51 30.7 33 19.9 57 34.3 28 16.9

Faced with inappropriate, nasty, hostile 
behaviour 59 35.5 30 18.1 22 13.3 22 13.3

Subjected malicious rumours 30 18.1 14 8.4 17 10.2 44 26.5

Threatened with harm 56 33.7 18 10.8 5 3 20 12.0

Physical abuse (n = 82)

Hit 12 14.6 10 12.2 2 2.4 - -

Kicked 6 7.3 8 9.8 1 1.2 1 1.2

Pushed 20 24.4 18 22 3 3.6 5 6.1

Scratched 3 3.6 6 7.3 - - 3 3.6

Pinched 5 6.1 6 7.3 1 1.2 2 2.4

Table 2 Negative effects of verbal and physical abuse

Reported effecta Verbal abuse Physical abuse

No. (n = 166) % No. (n = 82) %

Negative effects on health

Headache 110 66.3 35 42.7

Difficulty in sleeping 101 60.8 30 36.6

Being tired 102 61.4 66 80.5

Stomach pain 72 43.4 27 32.9

Anxiety 145 87.3 60 73.2

Fear 66 39.8 40 48.8

Negative effects on work and social life

Decreased work productivity and quality 86 51.8 44 53.6

Thoughts of leaving nursing 96 57.8 49 59.8

Disturbed social life and relations 70 42.2 30 36.6

Disturbed family life 50 30.1 25 30.5
aNot mutually exclusive.
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themselves were also perpetrators of 
abuse  to nurses;  this  is  also consistent 
with other studies [3,9,11]. Nurses are 
usually the first persons that patients and 
their families meet. Therefore, they are of-
ten blamed for late or inadequate health 
services patients are often afraid that a 
physician may refuse to care for and treat 
them properly if they blame the doctors. 
In effect, nurses become the scapegoat 
[5].  In  this  context  a  previous  study 
indicated that nurses in Jordan, as in 
other modern countries, are faced with 
heavy workloads, conflicts with other 
professionals, limited clinical autonomy, 
a non-supportive work environment, 
and  feelings of  inadequacy [12]. These 
conditions contribute to dissatisfaction, 
burn out and high rate of turn-over and 
attrition among nurses in Jordan [13].

Anxiety and tiredness were reported 
by the majority of nurses following ex-
posure to verbal and physical abuse. In 
addition, over half of the nurses who 
were verbally and physically abused 
stated that the quality of their work had 
decreased and they had even thought of 
leaving the nursing profession. Verbal 
and physical abuse have been identi-
fied as leading to increased stress for 
victims, higher numbers of mistakes 
and contributing to a decreased sense of 
relaxation/well-being in the job setting, 
as well as low morale and job satisfac-
tion [14–17].

The nurses reacted in a variety of 
ways to abuse: over one-third of ver-
bally abused nurses reciprocated the 
abuse while 32.5% took sick leave. Over 
two-thirds avoided the abuse source 

while 57.8%  stated  that  they became 
“super alert”. It is surprising to note that 
only  35.1%  of  abuse  incidents  were 
reported by nurses. This is consistent 
with the high rates of underreporting 
identified in other studies [18–20]. The 
most common reason for not reporting 
abuse was that it would be useless In ad-
dition, over one-third of abused nurses 
stated that the situation was handled/
resolved and the offender apologized. 
Some researchers believe that such ac-
tion by nurse victims somehow miti-
gates the circumstances for violence, 
and there is a widely held belief patients 
who were abusive are somehow not 
competent  due  to  their  illness  [21]. 
May and Grubbs [22] argued  that  the 
majority of nurses accepted the pres-
ence of abuse as a feature of their oc-
cupation and believed that reporting 
would be time-consuming and fruitless 
[11,14]. The results also showed that 
less experienced nursing personnel 
were more likely to suffer an episode of 
abuse. It may be that nurses can predict 
and manage tense situations better as 
their experience increases. However, the 
findings of Hodgson et al. [23] conflict 
with this; they reported that nurses who 
had more  than 20 years of experience 
were exposed to more violence. The 
difference is likely due to the fact that 
they examined the lifetime incidence of 

Table 3 Reactions of the nurses to verbal and physical abuse

Reactiona Verbal abuse Physical abuse

No. (n = 166) % No. (n = 82) %

Do nothing 117 70.5 16 19.5

Avoid source of abuse 107 64.5 30 36.6

Report abuse to a manager 51 30.7 36 43.9

Reciprocate with similar behaviour 57 34.3 27 32.9

Loss of appetite 65 39.2 22 26.8

Perceive as a joke 29 17.5 5 6.1

Use medicine for sleeping 22 13.3 9 11.0

Go to a doctor 14 8.4 17 20.7

Avoid thinking about or talking about the attack 61 36.7 23 28

Be “super alert” vigilant and careful 96 57.8 36 43.9

Take sick leave 54 32.5 23 28
aNot mutually exclusive.

Table 4 Reasons for not reporting an episode of verbal or physical abuse

Reason No. (n = 161) %

Not considered important 31 19.3

No harm intended 42 26.1

Offender apologized 58 36.0

Felt ashamed 20 12.4

Reporting considered fruitless 92 57.1

Able to manage the incident without any help 55 34.2

Did not want it to appear on professional record 42 26.1

No. of nurses who reported an episode of abuse = 87/248 (35.1%). 
35 out of 87 (41.1%) of the nurses were satisfied with the method of handling of abuse following reporting of 
incident, the rest were not satisfied.
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workplace violence, not just a 12-month 
period, and those who had worked 
longer would be expected to have expe-
rienced more violent events.

In relation to nurses’ position and 
abuse, the nurses in lower positions expe-
rienced more frequent abuse than others. 
This may be due to their close contact 
with patients or their family members, or 
due to the way they treated patients. As 
Adib et al. [11] and Ayrancy [24] noted, 
the frequency of abuse is greater towards 
nurses who perform the first treatment 
on patients than towards other nurses 
who care for the same patients later.

The risk of experiencing abuse was 
higher among nurses who worked in in-
tensive care units and emergency depart-
ments. Factors such as patient pain and 
discomfort, family member stress due to 
the patient’s condition and fear of the un-
known might increase emotional tension 
among patients and visitors in emergency 
departments and intensive care units. 
Moreover, frustration and vulnerability 
felt by patients and their families may be 
manifested in physical and verbal abuse 
against nursing staff. In this context, 
Shoghi et al. also found that nurses work-
ing in emergency and intensive care units 
were subjected to more abuse than those 
in other departments [1].

Study limitations
This study was carried out only in 3 hos-
pitals in Jordan. Therefore, the results 

cannot be generalized to all nursing staff 
working in other hospitals. The data 
were collected retrospectively, i.e. up to 
6 months after the episode of violence, 
and may therefore suffer from recall bias, 
or lack of willingness to share private 
information. However, the question-
naire only asked participants to recall 
experiences from the past 6 months and 
the level of consistency suggests that 
the reports were valid. Furthermore, the 
89.4% response  rate also  indicates co-
operation from the target group. Thus, 
the potential bias mentioned above is 
likely to be small.

Conclusions

Nursing is a profession faced with many 
challenges emanating from the environ-
ment of hospitals; they have to deal with 
sick patients and their stressed families 
and the death of a patient and the subse-
quent grief, as well as the stress that shift 
work puts on the families of nurses and 
the restrictions it places on their social 
activities. Over and above that they also 
often have to deal with being exposed to 
and a victim of abuse.

The findings of this study underscore 
the potential risk to nursing staff. Many 
participants in the study experienced 
workplace abuse, but only a minority of 
these reported the episode and of those 
who did, most were very dissatisfied with 
the manner in which the abuse episode 

was handled. While the formal systems 
for dealing with reports of violence by 
nurses in the hospitals were not assessed, 
the general view of the nurses that to 
complain was fruitless and the dissatis-
faction of those who did complain sug-
gests that nurses are not fully confident 
of the systems in place. Given the effect 
that such abuse can have on nurses’ 
well-being and also patient care, it is im-
portant to have and implement a strict 
policy on abuse or the threat of abuse in 
all healthcare environments. At the same 
time all staff, including nurses, must be 
adequately informed of the policies so 
that they are prepared in the event of an 
incident. They need to know how and to 
whom to report as well as how to docu-
ment problem situations. Nurses should 
be reassured that reporting threaten-
ing behaviour will not result in reprisals 
and that appropriate action will be taken 
to deal with abusers. A zero tolerance 
policy will help to raise the awareness of 
abuse and emphasize the importance of 
communicating violent episodes A safe 
and secure employment environment 
is an irrefutable right of all nurses and is 
essential for the provision of quality care.
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Table 5 Opinions of nurses regarding abuse in the work environment (n = 447)

Opinion Agree
%

Disagree
%

Don’t know
%

Nurses should expect to be abused some time during their career 54.1 40.3 5.6

The staffing pattern & physical set-up at work protect nurses 23.3 63.1 13.6

Abused nurses are not doing their job properly 11.4 74.0 14.6

Abused nurses are likely to be victims because of personality traits 44.7 35.8 19.5

A competent/qualified nurse can predict a violent episode 54.6 27.5 17.9

Nurses abused without injury should not report the incident 29.5 63.3 7.2

Nurses should have the right to legal action even when the abuser is a 
patient 62.6 18.6 18.8

Nurses taking legal action are at risk of losing their job 42.3 32.9 24.8

Patients should be responsible for all their behaviour 56.6 29.8 13.6
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The psychosocial environment at work: an assessment 
of the World Health Organization Regional Office for 
the Eastern Mediterranean 
A. Jain,1 K. Saeed,2 S. Arnaout 3 and E. Kortum 4 

ABSTRACT Psychosocial risks are widely recognised as major challenges to occupational health and safety. The 
risk management approach, which starts with an assessment of the risk that they pose, is acknowledged as the 
most effective way of preventing and managing psychosocial risks at the workplace. This paper presents the 
findings and action taken following a risk assessment of psychosocial risks, at the World health Organization 
Regional Office for the Eastern Mediterranean (EMRO) and country offices, carried out on behalf of the Committee 
on Health and Safety in the Workplace in EMRO. The findings show that psychosocial risks pose a threat to the 
mental well-being of staff. Management and co-worker support, rewards, possibilities for development, and trust 
mitigate the negative impact of psychosocial risks. The results of this risk assessment are being used to develop 
interventions aimed at enhancing the sense of well-being of staff, initially through actions at the employee level. 
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البيئة النفسية يف العمل: تقييم يف املكتب اإلقليمي لرشق املتوسط ملنظمة الصحة العاملية
أدتيا جني، خالد سعيد، سعيد أرناؤوط، إيفلني قرطم

املهنية، وأصبح  املهنية والسالمة  الصحة  النفسية واالجتامعية تشكل حتديات كربى يف  املخاطر  أن  املعروف عىل نطاق واسع  اخلالصة: أصبح من 
املخاطر  الوقاية من  فعالية يف  أكثر األساليب  العاملون، هو  يواجهها  التي  املخاطر  بتقييم  يبدأ  الذي  املخاطر،  إدارة  أن أسلوب  أيضًا  املعروف  من 
النفسية واالجتامعية ومعاجلتها يف مواقع العمل. وتقدم هذه الورقة النتائج واإلجراءات  التي تم اختاذها تلو تقييم للمخاطر النفسية واالجتامعية يف 
ة، وقد أجري التقييم باسم اللجنة املعنية بالصحة والسالمة يف مواقع العمل يف املكتب اإلقليمي  املكتب اإلقليمي لرشق املتوسط ويف املكاتب الُقطريَّ
لرشق املتوسط يف منظمة الصحة العاملية. وتوضح النتائج أن املخاطر االجتامعية والنفسية متثل هتديدًا للمعافاة النفسية لدى العاملني، وأن مما خيفف 
م الوظيفي، والثقة. وقد  اآلثار السلبية هلذه املخاطر النفسية واالجتامعية: الدعُم الذي تقدمه اإلدارة ويقدمه الزمالء، واملكافآت، وإْمكانات التقدُّ
اسُتخدمت النتائج التي أسفرت عنها دراسة تقييم املخاطر هذه لتطوير التدخالت التي تستهدف تعزيز الشعور باملعافاة لدى العاملني، وبشكل رئييس 

َذْت عىل مستوى املوظفني. من خالل إجراءات ُنفِّ

Environnement psychosocial au travail : évaluation par le Bureau régional de l'Organisation mondiale de la 
Santé pour la Méditerranée orientale 

RÉSUMÉ Les risques psychosociaux sont largement reconnus comme des obstacles majeurs à la santé et la sécurité 
au travail. L'approche de gestion des risques, qui débute par l'évaluation des risques posés, est reconnue comme la 
méthode la plus efficace pour prévenir et prendre en charge les risques psychosociaux en milieu professionnel. Le 
présent article a étudié les résultats d'une évaluation des risques psychosociaux menée pour le Comité santé et sécurité 
au travail et les actions qui ont suivi au Bureau régional de l'Organisation mondiale de la Santé pour la Méditerranée 
orientale et dans les bureaux de pays. Les résultats indiquent que les risques psychosociaux représentent une menace 
pour le bien-être mental du personnel. L'appui fourni par la direction et les collègues, les éloges, les possibilités 
de développement personnel et professionel et la confiance limitent l'impact négatif des risques psychosociaux. 
Les résultats de l'évaluation des risques sont en cours d'exploitation pour élaborer des interventions destinées à 
améliorer le sentiment de bien-être du personnel, au moyen d'actions au niveau des employés. 
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Introduction 

Health is defined not merely as the ab-
sence of disease or infirmity but a state 
of complete physical, mental and social 
well-being [1]. Similarly a healthy work-
ing environment is defined not only 
by absence of conditions potentially 
leading to disease or infirmity but by 
presence of conditions promoting well-
being  [2].  Such  conditions  relate  to 
the psychosocial environment at work, 
which is determined by an interaction 
between organizational environment 
and structures on one hand and work 
content, and employees’ competen-
cies and needs on the other [3]. Risks 
to the psychosocial environment can 
stem from an imbalance between job 
content, workload and work pace, work 
schedule, control at work, environment 
and equipment, organizational culture 
and function, interpersonal relation-
ships at work, role in organization, ca-
reer development, and home–work 
interface, collectively referred to as 
psychosocial risks [4]. Psychosocial 
risks, also commonly referred to as 
organizational stressors, have been 
defined as those aspects of the design 
and management of work and its social 
and organizational contexts that have 
the potential for causing psychological 
or physical harm [5]. 

Work-related psychosocial risks 
lead to workplace problems as work-
related stress, workplace violence 
and bullying [4]. Work-related stress 
has  been defined  as  “…a pattern  of 
emotional, cognitive, behavioural and 
physiological reactions to adverse and 
noxious aspects of work content, work 
organization and work environment. 
It is a state characterized by high lev-
els of arousal and distress and often 
by  feelings  of  not  coping”  [6]. The 
term work-related violence refers to 
incidents where persons are abused, 
threatened or assaulted in circum-
stances related to their work, involving 
an explicit or implicit challenge to their 
safety, well-being and health. Bullying 

or harassment occurs when 1 or more 
workers or managers are abused, hu-
miliated or assaulted by colleagues or 
superiors [7]. 

Psychosocial risks and related 
workplace problems such as work-
related stress, workplace violence and 
bullying are now widely recognized 
major challenges to occupational 
health and safety [8], with a large body 
of research indicating that these risks 
lead  to vast financial  losses  [9,10]  in 
addition to the potentially greater so-
cietal and personal costs. Exposure to 
psychosocial risks in the workplace 
have been demonstrated to have a 
possible detrimental impact on work-
ers’ physical, mental and social health 
[11,12].  In  addition,  a  growing body 
of evidence indicates both a direct and 
indirect role of the psychosocial work-
ing environment (through mediators 
such as work-related stress, bullying, 
harassment) on organizational health 
indices (such as absenteeism, sickness 
absence, productivity, job satisfaction 
and intention to quit) [12,13]. 

Work stress can cause different 
kinds of problems at the individual 
level. Numerous studies have indicated 
that stress at work is associated with 
heart disease, depression, and mus-
culoskeletal disorders and there is 
consistent evidence that high job de-
mands, low control, and effort–reward 
imbalance are risk factors for mental 
and physical health problems [13], 
thereby leading to further strain on 
public spending for increased costs on 
healthcare. At the organizational level, 
work stress can lead to a deteriorated 
work climate, and can have an impact 
on product and service quality as well 
as the image of the organization. Re-
search suggests that between 50% and 
60% of all lost working days have some 
link with work-related stress leading 
to significant costs to companies as 
well as to society in terms of both hu-
man distress and impaired economic 
performance [12].

Exposure to harassment, bullying 
and violence at work are also acknowl-
edged as significant social stressors 
resulting in different kinds of symp-
toms of self-reported ill-health and 
stress symptoms. The link between 
bullying and physical, mental and psy-
chosomatic health symptoms is well 
established. These symptoms include, 
stress, depression, reduced self-esteem, 
self-blame, phobias, sleep disturbances, 
digestive and musculoskeletal prob-
lems. Consequences to the organiza-
tion also include increased complaints, 
grievance, costs of litigation, and staff 
turnover as well as a decrease in the 
motivation, satisfaction and productiv-
ity of the workers, and damage to the 
company image with a loss in public 
goodwill and reputation [14].

Due to globalization and changes in 
the nature of work, these risks are also 
increasingly prevalent in developing 
countries. While in industrialized coun-
tries people are becoming more aware 
of the harmful effects of psychosocial 
risks such as work-related stress and are 
consequently learning how to prevent 
and manage  it  [4,15],  in  developing 
countries there are still not enough in-
depth studies. 

Particular challenges in relation to 
psychosocial risks and their manage-
ment exist both at the organization level 
and at the macro level. On the enter-
prise level, there is a need for systematic 
and effective policies, clearly linked to 
management practices, to prevent and 
control the various psychosocial risks 
at work. On the national and macro 
level, the main challenge is to translate 
existing policies into effective practice 
through the provision of tools that will 
stimulate and support organizations to 
undertake that challenge, thereby pre-
venting and controlling psychosocial 
risks in the workplace and society alike 
[16]. 

Even though researchers, prac-
titioners, government bodies and 
organizations differ in awareness and 
understanding of these new types of 
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challenges in working life, it is widely 
accepted that the risk management ap-
proach, adapted to the management of 
psychosocial risks, is an ideal method 
to prevent harm generated from these 
hazards. Consequently, a number of 
approaches based on the risk manage-
ment paradigm have been developed 
and implemented [17]. 

Risk assessment is a central element 
of  the  risk management process  [12], 
and the most utilized instrument in 
identifying stress factors and stress prob-
lems is the self-report questionnaire 
[18]. This article reports the findings 
of a survey to assess the psychosocial 
well-being of employees at the World 
Health Organization (WHO) Regional 
Office for the Eastern Mediterranean 
(EMRO) and their perception of the 
factors affecting it. The results of the 
survey are being used to suggest inter-
ventions aimed at enhancing the sense 
of psychosocial well-being of the mem-
bers through recommended actions at 
the individual, group and organization 
levels. 

Methods

Participants and procedure
A  total  of  185  employees  from  the 
WHO Eastern Mediterranean Region 
took part in the survey. The survey was 
carried out between 2 and 23 August 
2009 (a 3-week period) in coordination 
with the health and safety committee at 
EMRO. A 3-week period was allowed 
for respondents to complete and sub-
mit the questionnaires. An online ver-
sion of the questionnaire was developed 
using Datacol (on the WHO extranet). 
Employees were invited on behalf of the 
Committee on Health and Safety in the 
Workplace in EMRO to participate in 
the survey by direct email. The invita-
tion was also posted on the EMRO 
intranet and bulletin board. The target 
sample was all employees at EMRO (n 
= 950).

Participation was voluntary and 
the data collected through the online 
questionnaire was anonymous and con-
fidential. Participants were also given 
assurances that no individual employee 
would be identifiable through any of 
the reports or related publications. A 
19% response rate was achieved (Total 
population: 950 employees). Rationale 
for the low response rate is presented in 
the Discussion.

Measure used
The survey was conducted using the 
medium version of Copenhagen Psy-
chosocial Questionnaire II [19], which 
is a comprehensive instrument devel-
oped for assessment of the psychosocial 
work environment.

The questionnaire used comprised 
24 dimensions related to different levels 
of analysis (organization, department, 
job, person–work interface, and indi-
vidual), work-tasks, the organization of 
work, interpersonal relations at work, 
cooperation and leadership. The ques-
tionnaire also covers potential work 
stressors as well as resources such as 
support, feedback, commitment, and 
good health. The internal reliability of 
each dimension  ranges  from α = 0.71 
to α = 0.93.

Results

Overall,  185  employees  took  part  in 
the  survey, of whom 115 were based 
at EMRO and 70  in  the Country Of-
fices;  73  respondents worked  at  the 
professional  level while 112 worked at 
the general  level;  112 employees had 
fixed contracts and 70 had short term/
temporary contracts while 3 respond-
ents worked  in  the non-staff category; 
69 respondents were male and 116 
were female. The age of the participants 
ranged from under 30 years to over 60 
years: 29.2% were below 30 years of age, 
31.5% were  aged 31–39  years, while 
22.5% were 60 years or over. 

All  of  the  185  respondents  (19% 
response rate) completed the question-
naire in full, i.e. no parts were incom-
plete.

Results on the individual dimen-
sions of the questionnaire were com-
pared with normative data of Danish 
employees (n  = 3517)  [19],  using 
t-test analysis. The findings clearly 
indicate a number of statistically sig-
nificant differences (Table 1 ). The 
participants reported higher than 
average scores on most dimensions 
of the questionnaire, such as greater 
demands at work, fewer opportunities 
for development and communica-
tion, greater work–family conflict and 
lower job satisfaction, consequently 
leading to greater rates of work-related 
stress and burn-out and poorer self-
reported health when compared with 
normative data [19].

Pearson product-moment correla-
tion was used to further analyse the 
relationship between 28 dimensions  of 
the questionnaire: Table 2 presents the 
findings for the key dimensions related 
to psychosocial risks and individual 
health.

A number of significant relation-
ships were found to exist between the 
dimensions. Analysis of variance was fur-
ther used to test for differences between 
groups, based on location of work (re-
gional office or country office), age, job 
role (professional level or general level), 
gender and type of contract (fixed term, 
short term or non-staff). The analysis 
revealed significant differences between 
staff based in country offices compared 
with staff based in the regional office. 
Staff in the country offices reported 
greater influence at work: F(1184) = 
9.55, P  < 0.01,  better  possibilities  for 
development: F(1184) = 9.34, P < 0.01, 
greater recognition and appreciation 
(rewards) by management: F(1184) = 
6.95, P < 0.01, greater  job  satisfaction: 
F(1184) = 7.63, P < <0.01 and greater 
vertical trust (employees trust towards 
management): F(1184) = 11.11, 
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P < 0.01, while the staff at the Regional 
Office reported higher scores for burn-
out:  F(1184)  =  15.76,  P  < 0.01  and 
stress: F(1184) = 15.71, P < 0.01.

Furthermore the analysis revealed 
significant differences between younger 
and older staff only in relation to their 
scores on  the  “influence  at work” di-
mension: F(4181 ) = 3.79, P  < 0.01, 
post-hoc tests (Tukey HSD and Bon-
ferroni) confirmed that the difference 
between  those aged 40–49 years  and 
those over 60 years was significant [ef-
fect size (d) = 0.99] and was unlikely to 
have arisen by sampling error. 

Significant differences between staff 
in professional roles compared with 
staff in general roles were also seen. 

Professional staff reported greater quan-
titative  demands:  F(1184)  =  5.12, P 
< 0.02,  emotional demands: F(1184) 
= 6.34, P < 0.01 and greater work–fam-
ily conflict: F(1184) = 13.80, P < 0.01 
compared with general staff. However, 
professional staff also reported greater 
influence  at work:  F(1184)  =  14.92, 
P < 0.01, better possibilities  for devel-
opment:  F(1184)  =  22.14, P  < 0.01, 
and greater  rewards: F(1184) = 5.99, 
P < 0.02.

Significant gender differences were 
also found. Male employees reported 
greater quantitative demands: F(1184) 
= 5.85, P < 0.02, greater emotional de-
mands: F(1184) = 4.58, P < 0.05 and 
greater work–family conflict: F(1184) 

= 5.13, P < 0.02 compared with  their 
female colleagues. However, male 
employees also reported greater influ-
ence at work: F(1184) = 7.13, P < 0.01, 
better possibilities for development: 
F(1184) = 7.98, P < 0.01 and greater 
job  satisfaction:  F(1184)  =  4.30,  P 
< 0.05. 

There were also significant differ-
ences between permanent and tempo-
rary employees. Short-term/temporary 
staff reported greater recognition and 
appreciation by management (re-
wards) F(2183) = 5.05, P  < 0.01 and 
greater vertical  trust: F(2183) = 6.18, 
P < 0.01 compared with  staff on fixed 
term contracts. Staff on fixed term 
contracts and non-staff reported 

Table 1 Comparison between normative and Eastern Mediterranean Regional Office (EMRO) scores on the psychosocial 
health questionnaire

Psychosocial dimension Normative data 
(n = 3517)

EMRO sample 
(n = 185)

Comparison (t-test)

Mean SD Mean SD t df

Quantitative demands 40.23 20.51 44.56 17.56 3.31** 184

Workplace: tempo 59.52 19.10 70.83 15.72 9.61** 184

Emotional demands 40.77 24.35 49.79 17.92 6.71** 184

Influence at work 49.80 21.23 43.22 18.35 –4.77** 184

Possibilities for development 65.91 17.59 60.28 19.79 –3.78** 184

Meaning of work 73.79 15.82 67.41 22.88 –3.72** 184

Commitment to the workplace 60.94 20.41 55.86 25.41 –2.64** 184

Predictability (communication) 57.71 20.90 53.08 22.57 –2.72** 184

Rewards 66.22 19.89 62.35 24.47 –2.36* 184

Role clarity 73.50 16.43 72.19 22.33 –0.78 184

Role conflicts 42.01 16.64 49.08 17.77 5.31** 184

Quality of leadership 55.29 21.11 51.89 28.45 –1.59 184

Social support from colleagues 57.30 19.72 54.07 22.65 –1.90 184

Social support from supervisors 61.58 22.46 61.00 27.72 –0.28 184

Social community at work 78.73 18.95 68.21 22.52 –6.21** 184

Job satisfaction 65.32 18.21 57.86 23.38 –4.24** 184

Work–family conflict 33.47 24.29 52.80 26.17 9.85** 184

Horizontal trust 68.61 16.92 53.93 19.85 –9.88** 184

Vertical trust 67.03 17.77 52.52 20.11 –9.61** 184

Justice and respect 59.19 17.73 41.53 22.60 –10.42** 184

Self-reported general health 66.00 20.89 55.34 21.41 –6.64** 184

Sleeping troubles 21.31 19.00 39.01 23.64 9.99** 184

Burnout 33.15 18.16 54.17 23.40 11.98** 184

Stress 26.72 17.71 50.03 24.83 17.32** 184
*P < 0.05; **P < 0.01. 
SD = standard deviation; df = degrees of freedom.
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significantly greater role conflict: F(2183) = 3.02, P 
< 0.05 and stress: F(2183) = 4.59, P < 0.01.

Participants also completed questions relat-
ing to their experience of violence and bullying 
at work: 8.4% (n  = 23) of  the  sample  reported 
that they had been exposed to undesired sexual 
attention at their workplace a few times during the 
previous 12 months, while 2.8% (n = 7) reported 
that they were exposed to such attention on a 
regular basis. Results also indicated that 9.0% (n = 
17) of employees reported they had been exposed 
to threats of violence at the workplace during the 
previous 12 months, while 2% (n = 3) had been 
exposed to physical violence. Incidence of bullying 
was  found  to be high, with 20% (n = 37) of the 
sample reporting that they had been exposed to 
bullying at  the workplace during  the previous 12 
months; of these 5.4% (n = 10) experienced bully-
ing on a frequent basis.

Discussion

Work-related psychosocial risks have been identi-
fied as one of the major contemporary challenges 
for occupational health and safety, and are linked 
to such workplace problems as work-related stress, 
workplace violence and bullying [6]. Our findings 
clearly indicated that these risks also pose a chal-
lenge to the mental well-being of employees at the 
regional and country offices in the WHO Eastern 
Mediterranean Region. The participants reported 
higher than average scores on most dimensions of 
the questionnaire, such as greater demands at work, 
fewer opportunities for development and com-
munication, greater work–family conflict and lower 
job satisfaction, consequently leading to greater 
rates of work-related stress and burn-out and poorer 
self-reported health when compared with normative 
data [19]. 

The results also highlighted a number of signifi-
cant relationships between the various psychosocial 
risks and stress, burn-out and work–family conflict, 
which is in accordance with findings of previous 
research [4,17]. 

The results must be interpreted with caution in 
view of the low response rate for the survey. The low 
response rate was most likely due to the timing of 
the survey, which was in the summer months when 
many staff are on annual leave. The low response rate 
may also be attributed to the lack of trust in senior 
management from some employees, who may be Ta
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sceptical about the action taken follow-
ing the survey. 

A number of significant differences 
between various employee groups 
based on location, age, job role, gender, 
and contract type highlighted the posi-
tive role of management and co-worker 
support, rewards, possibilities for devel-
opment and trust (with management 
as well as colleagues) playing an im-
portant role in mitigating the impact of 
psychosocial risks. Staff in the country 
offices reported greater influence at 
work, better possibilities for develop-
ment, greater recognition and appre-
ciation by management, greater job 
satisfaction and greater trust towards 
management. Consequently staff at 
the country offices reported lower 
scores on burn-out and work-related 
stress compared with their colleagues 
at the Regional Office. These findings 
can be used to design effective theory 
based interventions to improve the 
working environment at the regional 
office as emphasized by Kompier 
and Kristensen, who suggest that in-
terventions should theoretically and 
logically complement, or match the 
problems that have been identified 
through the risk assessment [20]. 

Though our findings revealed sig-
nificant differences between younger 
and older staff in relation to their scores 
on the “influence at work” dimension, 
it did not seem to affect their experi-
ence of stress and burn-out. This is 
possibly because younger employees 
do not perceive this as unfair owing 
to socially accepted norms that senior 
staff have greater influence at work 
because of their age and experience. 
The findings also revealed significant 
differences between staff in profes-
sional roles compared with staff in 
general roles. Though the professional 
staff reported greater quantitative 
demands, emotional demands and 
greater work–family conflict, they did 
not report greater stress or burn-out 
compared with general staff. This is 

possibly due to the mitigating affect of 
greater influence at work, better pos-
sibilities for development and greater 
rewards compared with general staff.

The analysis also revealed signifi-
cant differences between permanent 
and temporary employees. Interest-
ingly, short-term/temporary staff 
reported greater recognition and 
appreciation by management and 
also greater trust towards manage-
ment compared with staff on fixed 
term contracts. Consequently staff 
on temporary assignments reported 
significantly lower stress than staff on 
fixed term contracts and non-staff. 
Greater stress amongst fixed-term 
staff was further aggravated by greater 
role conflict. This suggests the need 
to further explore the causes of such 
role conflict and design appropriate 
interventions to address these issues.

We also found significant gender 
differences. Male employees reported 
greater quantitative demand, greater 
emotional demands and greater 
work–family conflict compared with 
their female colleagues. However, 
male employees also reported greater 
influence at work, better possibili-
ties for development and greater job 
satisfaction, thereby mitigating the 
harmful effects of greater demands 
and work–family conflict. Therefore, 
no differences were found between 
scores on stress and burn-out. Similar 
findings have also been reported in 
other studies since men and women 
tend to work in very different jobs and 
in different occupational sectors [21] 
resulting in differential exposure to 
workplace hazards and impacts on oc-
cupational health and well-being [22]. 

Conclusion: actions 
and future directions

The results of this initial risk as-
sessment for psychosocial risks at 
WHO EMRO clearly indicate that 

psychosocial risks pose a challenge 
to the mental well-being of their em-
ployees in the Region. The results 
indicated high scores on work-
related stress and burn-out as well as 
highlighted a number of significant 
relationships between various psy-
chosocial risks and stress, burn-out 
and work–family conflict. The find-
ings also highlighted the positive 
role of management and co-worker 
support, rewards, possibilities for 
development and trust (with man-
agement as well as with colleagues) 
as important in mitigating the impact 
of psychosocial risks. 

Although, as mentioned, the re-
sults of this risk assessment need to 
be interpreted with caution, they 
may be taken into consideration in 
the development of interventions 
aimed at enhancing the sense of psy-
chological well-being of staff, initially 
through actions at the employee 
level. Staff training material, informa-
tion leaflets, and provision for further 
support to manage the impact of 
psychosocial risks at the workplace 
need to be tailored to the context 
of the Organization’s occupational 
sector, a prerequisite for any inter-
vention  to be  successful  [23]. The 
findings may also be taken into con-
sideration in any proposals aimed at 
developing a more comprehensive 
organizational strategy to prevent 
and manage psychosocial risks at the 
workplace, a strategy which would 
eventually be incorporated within 
the organizational health and safety 
policy. 

Lastly, since psychosocial risks 
within the context of an organization 
are dynamic and an ever-changing 
phenomenon, both the organiza-
tional context and the respective 
programmes need to be continu-
ally evaluated and reviewed in order 
to maintain and improve employee 
health and well-being [17]. 
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Evaluation of risk factors in acute myocardial 
infarction patients admitted to the coronary care unit, 
Tripoli Medical Centre, Libya
A.R .Abduelkarem,1 H.J. El-Shareif  2 and S.I. Sharif  3

ABSTRACT The aim of this study was to provide an overview of the risk factors for acute myocardial infarction in 
patients attending Tripoli Medical Centre, Libya. Records were reviewed for 622 patients with a mean age of 58.3 
(SD 12.9) years. Diabetes mellitus (48.2%), hypertension (35.7%) and smoking (50.6%) were among the risk factors 
reported. There were 110 patients (17.7%) who died during hospitalization, mainly suffering cardiogenic shock 
(48.0%). The rate of use of thrombolytic therapy was low in patients who were female (40.4% versus 58.4% for 
males), older age (31.6% for those > 85 years versus 63.3% for patients < 55 years), diabetics (45.3% versus 62.0% 
for non-diabetic patients) and hypertensives (47.3% versus 57.8% for non-hypertensive patients). Prevention 
strategies should be implemented in order to improve the long-term prognosis and decrease overall morbidity 
and mortality from coronary artery disease in Libyan patients.
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تقييم عوامل االختطار لدى مرىض االحتشاء احلاد يف العضلة القلبية الذين ُقبُِلوا يف وحدة الرعاية التاجية، طرابلس، ليبيا  
عبد املوىل عبد الكريم، حواء الرشيف، سليامن الرشيف

اخلالصة: هتدف هذه الدراسة إىل تقديم ملحة عامة عن عوامل اخلطر لدى مرىض االحتشاء احلاد يف العضلة القلبية، ممن أدخلوا يف مركز طرابلس 
الطبي يف مدينة طرابلس يف ليبيا، وقد استعرض الباحثون سجالت ست مئة واثنني وعرشين مريضًا، وكان وسطي أعامرهم 58.3 (± 12.9) عامًا، ومن 
بني عوامل االختطار التي أبلغوا عنها كان السكري 48.2%، وارتفاع ضغط الدم 35.7%، والتدخني 50.6%، ومات مئة وعرشة مرىض منهم )%17.7( 
ة  باألدوية احلالَّ املعاجلة  املنشأ. وكان معدل استخدام  القلبية  الصدمة  يعانون بشكل رئييس من  املستشفى، وكان )48.0%( منهم  أثناء وجودهم يف 
للخثرة منخفضًا لدى املريضات )40.4%( مقابل %58.4 لدى املرىض؛ ولدى كبار السن ممَّن هم أكرب من مخسة وثامنني عامًا )31.6%( مقابل %63.3 
لدى من هم أقل من مخسة ومخسني عامًا، ولدى السّكرّيني )45.3%( مقابل 62.0% لدى غري السكريني؛ ولدى املصابني بارتفاع ضغط الدم )%47.3( 
مقابل 57.8% لدى غري املصابني به. وَخَلص الباحثون إىل رضورة تنفيذ اسرتاتيجيات الوقاية التي تستهدف حتسني اإلنذار عىل املدى الطويل وإنقاص 

املعدالت اإلمجالية للمراضة وللوفيات النامجة عن أمراض القلب التاجية لدى املرىض يف ليبيا.

Évaluation des facteurs de risque chez des patients admis pour infarctus aigu du myocarde dans l'unité de 
soins aux coronariens du centre médical de Tripoli (Libye) 

RÉSUMÉ L'objectif de la présente étude était de fournir une vue d'ensemble des facteurs de risque chez des 
patients séjournant au centre médical de Tripoli (Libye) pour un infarctus aigu du myocarde. Les dossiers 
de 622 patients âgés en moyenne de 58,3 ans (écart type 12,9) ont été étudiés. Le diabète sucré (48,2 %), 
l'hypertension (35,7 %) et le tabagisme (50,6 %) comptaient parmi les facteurs de risque signalés. Pendant leur 
séjour hospitalier, 110 patients sont décédés (17,7 %), principalement d'un choc cardiogénique (48,0 %). Le taux 
d'utilisation d'un traitement thrombolytique était faible chez les patients de sexe féminin (40,4 % contre 58,4 % 
pour les patients de sexe masculin), les personnes âgées (31,6 % pour les patients âgées de plus de 85 ans contre 
63,3 % pour les patients de moins de 55 ans), les diabétiques (45,3 % contre 62,0 % pour les non diabétiques) 
et les hypertendus (47,3 % contre 57,8 % pour les patients ne souffrant pas d'hypertension). Des stratégies 
préventives doivent être mises en œuvre afin d'améliorer le pronostic à long terme des patients libyens et de 
réduire la morbidité et la mortalité globales dues à la coronaropathie.
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Introduction

Cardiovascular disease is a heterogene-
ous group of disorders that affect the 
heart and blood vessels. Coronary heart 
disease (CHD), in particular, is the 
main cause of premature death in many 
countries  [1,2].  In Libya,  as  in many 
other African nations it is the number 
one cause of death [3]. In Africa, CHD 
accounted  for 9.2% of deaths  in 2001, 
principally due to hypertension, stroke, 
cardiomyopathy and rheumatic valve 
disease [4]. More recently, it has been 
concluded in one study in Benghazi that 
circulatory diseases were still the main 
cause of death in diabetics, with acute 
myocardial infarction (MI) at the top 
of the list [3].

The prevalence of acute MI as the 
first manifestation of ischaemic heart 
diseases is high in approximately 50% to 
70% of patients and is a common cause 
for hospital admission [5]. Several  fac-
tors related to the severity of the disease 
have been identified, such as smoking 
[6], diabetes mellitus [7], systemic arte-
rial hypertension [8], dyslipidaemia [1], 
the number of arteries impaired and 
degree of functional impairment of the 
left ventricle [9]. Furthermore, age, sex, 
obesity, heavy alcohol consumption 
and physical inactivity were all also rec-
ognized as contributory factors [1]. The 
risk factors associated with CHD are 
multifactorial and work synergistically. 
Genetic predisposition, sex (it is more 
common in males), family history of 
ischaemic heart disease (especially in 
a first-degree  relative under 55 years), 
stroke, peripheral vascular disease and 
advanced age are recognized risk fac-
tors for the development of CHD over 
which there is little control [10,11].

Many studies have been conducted 
on patients with acute MI, but little 
published information about acute 
MI in Libyan patients is available [3]. 
The present study was conducted with 
the goal of providing an insight into 
the demographic data, distribution of 
risk factors and clinical and laboratory 

findings of patients with acute MI at 
Tripoli medical centre.

Methods

Setting and sample
Tripoli medical centre is a public hospi-
tal with 1485 beds of which 68 beds are 
assigned for critical care services. The 
hospital is the main teaching hospital 
for the college of medicine of Tripoli 
University. Although it is a tertiary refer-
ral hospital, it operates an active primary 
care centre with a 24-hour emergency 
coverage accessible to anyone and from 
which appropriate patients are admitted 
to the hospital’s medical wards. The 
average bed occupancy rate is 70%.

The case records of all patients with 
the diagnosis of acute MI admitted to 
the coronary care unit in Tripoli medi-
cal  centre between  January 2006 and 
December 2008 were  reviewed  retro-
spectively. The following criteria were 
used for the diagnosis of acute MI: a 
clinical history of sudden chest pain, 
electrocardiogram (ECG) changes 
consistent with acute MI or character-
istic changes in serum cardiac enzymes 
activity including: creatine kinase (CK), 
aspartate aminotransferase (AST), and 
lactate dehydrogenase (LDH) on 3 
consecutive days after admission.

Data collection
For the purpose of the study, patient 
information related to age, sex, disease 
risk factors, clinical presentation, dura-
tion of symptoms prior to admission, 
and known history of diabetes, in ad-
dition to analysis of ECG and cardiac 
enzymes profile, was extracted from the 
patient’s case notes. The main risk fac-
tors studied were: patient’s sex, cigarette 
smoking (current and ex-smokers), 
medical history of diabetes or newly 
diagnosed hyperglycaemia occurring 
during hospitalization (fasting blood 
glucose ≥ 126 mg/dL or random blood 
glucose≥ 200 mg/dL), hypertension (≥ 
140/90 mmHg or on antihypertensive 

medication), history of hyperlipidaemia 
(total cholesterol ≥ 200 mg/dL or be-
ing on lipid lowering drugs), history of 
CHD and history of cerebrovascular 
accident.

Statistical analysis
Data were analysed using SSPS statis-
tical  package,  version  10.  Frequency 
distributions were generated and the 
chi-squared test was used to assess the 
significance of differences between 
categories. P-valued < 0.05 were consid-
ered significant.

Results

There were 622 admissions to the coro-
nary care unit during the study period. 
There were 471 patient records inves-
tigated  for males (75.7%) and 151  for 
females (24.3%), giving a male to female 
ratio of 3.1:1. The mean age for male 
and female patients was 58.3 (SD 12.9) 
years  (range  24–91  years)  and  65.0 
(SD 11.4) years (range 36–97 years) 
respectively. The ratio of patients ≥ 60 
years of age  to  those < 60 was 1.0:1  in 
male and 3.3:1 in female patients. The 
peak age of occurrence of acute MI for 
males  and  females  was  60–69  years 
(Table 1). The male to female ratio was 
6.6:1 in those < 60 years of age and 2.1:1 
in older patients.

Risk factors
Smoking, diabetes, hypertension and 
history of CHD were the most common 
cardiovascular risk factors in the sample 
studied. More than half (50.6%) of both 
male and female patients were reported 
to be current smokers (smoking history 
was only available for 457 patients) and 
out of  the 296 patients 17.5% were ex-
smokers and 62.6% were current smok-
ers. Almost half of the pooled sample 
(48.2%) were  identified as having dia-
betes mellitus (type 1 or 2 unspecified). 
History of hypertension and CHD were 
reported  in 35.7% and 21.7%  respec-
tively. However, both dyslipidaemia and 
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history of cerebrovascular accidents as 
CVD risk factors were reported in only 
43 patients (6.9%). Table 2 summarizes 
the distribution of cardiovascular risk 
factors among the pooled sample.

Clinical presentation
Clinical characteristics, in-hospital 
treatment and treatment at discharge 
of acute MI patients under investigation 
are summarized in Table 3.

Acute chest pain was the present-
ing complaint  in 558 (89.7%) patients. 
Other presenting symptoms included 
nausea  and vomiting  in 441  (70.9%) 
and epigastric pain in 109 (17.5%). Data 
on duration of symptoms prior to pres-
entation at the hospital were available 
for 576 patients. In 35.9% of these cases 
the duration was > 12 hours. Mean du-
ration of stay in the coronary care unit 
was 4.0 (SD 2.9) days, range 0–28 days. 
Of the 480 (77.0%) patients who were 
discharged, 128 (26.7%) had stayed  in 

hospital  for < 8 days, 251 (52.3%) had 
stayed for 8–14 days while 101 (21.0%) 
patients had stayed > 14 days. Eleven 
(1.8%) patients had a cardiac arrest at 
presentation  and 7 of  these  (63.6%) 
died during the study period. Seventeen 
(2.7%)  the patients presented  in  car-
diogenic shock, with a mortality rate of 
13 (76.5%). Acute pulmonary oedema 
was the presenting clinical feature in 
23 (3.7%) patients, 5 of whom (21.7%) 
died.

Laboratory investigations
All of the patients included in the study 
had abnormal ECG. The different ECG 
patterns at presentation are shown in 
Table 3. Furthermore, the CK value at 
presentation was more than the upper 
limit of the normal reference range (167 
IU/L)  in  514  (82.6%)  patients;  the 
mean CK value was 1084 (SD 1144) 
IU/L  (range  21–7617  IU/L)  in  the 
patients studied. Elevated LDH levels 

at presentation were above the upper 
limit of the normal reference range (480 
IU/L)  in  443  (71.2%)  patients;  the 
mean LDH value was 1034 (SD 839) 
(range 51–9182 IU/L).

Management
Aspirin, beta-blockers, streptokinase 
and ACE inhibitors were the most 
important drug or drug groups used 
by the patients under investigation in 
the hospital during the study period. 
Aside from cases that had contraindica-
tions for their use, the rate of use of 
thrombolytic therapy was low in certain 
groups of patients. These include female 
sex  (40.4% compared with 58.4%  for 
males), old age (31.6%  for  those ≥ 85 
years compared with 63.3% for patients 
<  55  years),  patients  with  diabetes 
(45.3% compared with 62.0% for non-
diabetic patients), and patients with 
hypertension  (47.3% compared with 
57.8% for non-hypertensive patients).

Discussion

CHD continues to be one of the ma-
jor causes of morbidity and mortality 
among women as well as men in many 
countries  [1,5].  CHD  is much  less 
frequent in premenopausal women 
than  in  age-matched men  [12]. This 
essentially shifts the incidence curves 
for women by 5–10 years  compared 
with men [13]. Acute MI below the 

Table 1 Age and sex distribution of myocardial infarction patients at Tripoli 
Medical Centre

Age (years) Males
(n = 417)

Females
(n = 151)

Total
(n = 622)

No. % No. % No. %

< 50 146 31.0 17 11.3 163 26.2

50–59 84 17.8 18 11.9 102 16.4

60–69 138 29.3 53 35.1 191 30.7

70–79 81 17.2 47 31.1 128 20.6

> 79 22 4.7 16 10.6 38 6.1

Table 2 Comparison of cardiovascular risk factors between the sexes 

Risk factor Males
(n = 417)

Females
(n = 151)

Total
(n = 622)

No. % No. % No. %

Diabetes 202 42.9 98 64.9 300 48.2

Hypertension 147 31.2 75 49.7 222 35.7

History of coronary artery disease 100 21.2 35 23.2 135 21.7

History of cerebrovascular accident 22 4.7 10 6.6 32 5.2

History of hyperlipidaemia 11 2.3 0 0.0 11 1.8

(n = 366) (n = 91) (n = 457)a

Current smoker 229 62.6 2 2.2 231 50.6

Ex-smoker 64 17.5 1 1.1 65 14.2
aSmoking history was only available for 457 patients. 
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fourth decade is predominantly a dis-
ease of men [2].  In  the present study, 
more than three-quarter of patients 
included (75.7%) were male (i.e. a male 
to female ratio 3.1:1). This is similar to 
the results from communities in some 
industrialized countries [14]. However 
the ratio is lower than the 6:1 ratios in 
studies from some other Arab coun-
tries [15].

Our results showed that the sex 
ratio was related to age, with the male 

to female ratio being 6.6:1 in patients 
younger than 60 years of age and 2.1:1 
in older patients. This ratio is similar 
to  the  sex  ratio  recorded  in 2 British 
communities [14] and reflects the fact 
that women with acute ischaemic syn-
dromes tend to be older than men with 
such syndromes [16]. In the present 
study, the ratio of the number of pa-
tients > 60 years of  age  to  those ≤ 60 
years was  1.0:1  in male  patients  and 
3.3:1 in female patients

Diabetes is a major independent 
predictor of morbidity and mortality in 
acute MI [7], probably through its asso-
ciations with pre-existing left ventricular 
dysfunction and diffuse and rapidly pro-
gressive coronary atherosclerosis [17]. 
The current data indicated that 48.2% of 
all patients hospitalized at Tripoli medi-
cal centre with acute MI had diabetes. 
This  is higher  than the 10.5% to 30.0% 
reported in the other studies conducted 
in south Asian and white patients in 
Britain [17] and 3 times greater than 
that of participants with diabetes among 
Saudi Arabian MI patients [15,18]. This 
reflects the high burden of diabetes in 
our population, and suggests that more 
aggressive strategies need to be directed 
towards primary prevention among this 
vulnerable group.

Hypertension, another well-estab-
lished cardiovascular risk factor, was 
present in 35.7% of patients. Hyperten-
sive individuals more frequently have 
symptoms preceding acute MI, prob-
ably due to ventricular hypertrophy 
associated with high blood pressure 
[5]. Women with acute ischaemic syn-
dromes have higher rates of associated 
diabetes and hypertension because the 
protective effects of the premenopau-
sal state can probably be overcome by 
these 2 potent causes of atherosclerosis 
[13].

The effect of cigarette smoking 
on the risk of MI has long been inves-
tigated and the results of one recent 
study suggested that cigarette smoking 
played the most important role in MI 
in individuals under the age of 36 years 
[19]. Smoking increases the risk of an 
initial cardiac event and doubles the 
rate of subsequent infarction and death 
[6]. The association between cigarette 
smoking and a high cholesterol level 
is well  established  [20]. This may  re-
flect the higher intake of dietary fat 
and cholesterol among smokers or the 
metabolic effects of cigarette smoke 
metabolites  [20].  As  the  number  of 
cigarettes smoked per day increases so 
the cholesterol level rises in both males 

Table 3 Clinical characteristics and treatment in acute myocardial infarction 
patients admitted to coronary care unit at Tripoli medical centre (n = 622) 

Variable No. %

Presenting symptoms

Chest pain 558 89.7

Nausea and vomiting 441 70.9

Epigastric pain 109 17.5

Breathlessness 89 14.3

Dizziness 62 10.0

Fatigue 58 9.3

Duration of stay in hospital (days)a

< 8 128 26.7

8–14 251 52.3

> 14 101 21.0

In-hospital treatment

Aspirin 562 90.4

Beta-blocker 363 58.4

Streptokinase 336 54.0

ACE inhibitor 263 42.3

ECG location

Anterior 389 62.5

Inferior 203 32.6

Subendocardial 20 3.2

Posterior 6 1.0

Right ventricle 4 0.6

Duration of symptoms prior to presentation (hours)b

< 4 185 32.2

4–6 83 14.4

7–12 101 17.5

> 12 207 35.9

Treatment at discharge c

Aspirin 406 91.6

Beta -blocker 233 52.6

ACE inhibitor 213 48.1
aFor 480 discharged patients (patients who left against medical advice were excluded); bData available for 576 
patients; c Treatment at discharge was available for 443 patients.  
ACE inhibitor = angiotensin converting enzyme inhibitor; ECG = electrogardigraph.
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and  females [20]. Our  results  showed 
that smoking was an important risk fac-
tor among Libyan male patients. Of the 
366 patients in the present study group 
for whom smoking history was avail-
able, 17.5% were ex-smokers and 62.6% 
were current smokers. This is compa-
rable with the range of current smok-
ing history among males with acute 
MI found in some other studies [17]. 
On the other hand, in industrialized 

countries the range of smoking in fe-
males can be high and approach the 
male range [14]. However, this is quite 
different from the female smoking hab-
its in our sample. Few women smoke 
in  the Libyan  community  [21]. Our 
study  showed  that only 2  female pa-
tients  (1.3%) were  current  smokers. 
This is similar to the findings of another 
study conducted in Libya and reported 
elsewhere [21].

Conclusion

In view of the high inpatient mortal-
ity risk among acute MI patients in the 
present investigation public health plan-
ners and clinicians should be aware of 
the importance of early diagnosis of MI 
and the ensuing burden of various car-
diovascular risk factors so that appropri-
ate primary and secondary prevention 
strategies can be implemented.
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Knowledge, attitude and practice regarding breast 
cancer and breast self-examination among a sample 
of the educated population in Iraq
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ABSTRACT This cross-sectional, questionnaire-based study evaluated the knowledge, attitude and practice 
towards breast cancer and breast self-examination (BSE) among 387 (302 females and 85 males) educated Iraqis 
affiliated to 2 Iraqi universities. The participants were categorized into 3 occupations: student (71.3%), teaching 
staff (10.3%) and administrative staff (18.3%). About half of the participants had a low knowledge score (< 50%); 
only 14.3% were graded as “Good” and above. Almost 75% of the participants believed that the best way to 
control breast cancer was through early detection and other possible preventive measures. Most participants 
(90.9%) had heard of BSE, the main source of information being television. However, only 48.3% practised BSE; 
the most common reason for not doing so was lack of knowledge of how to perform the technique correctly. 
Almost 84% of the female participants were willing to instruct others in the technique of BSE. 
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املعارف واملواقف واملامرسات حول رسطان الثدي والفحص الذايت للثدي لدى عينة من املثقفات يف العراق 
ندى عبد الصاحب العلوان، وفاء العطار، َرَغد العيسى، زياد مدفعي، ُفرات توفيق

اخلالصة: أجرت الباحثات دراسة مستعرضة مستندة إىل استبيان لتقييم املعارف واملواقف واملامرسات حول رسطان الثدي والفحص الذايت للثدي 
ُمنَتِسبي جامعتني عراقيتني.  الذكور(، من  مئة واثنتان من اإلناث ومخسة وثامنون من  العراقيني )ثالث  املثقفني  لدى ثالث مئة وسبعة وثامنني من 
وقد تمَّ تصنيف املشاركني يف الدراسة إىل ثالثة فئات: الطالب )71.3%(، والعاملون يف التدريس )10.3%(، والعاملون اإلداريون )18.3%(. واتضح 
ِرْز إال 14.3% منهم درجة "جيد" فام فوق، وأن 75% من  للباحثات أن أحراز املعارف كانت منخفضة يف ُقرابة نصف املشاركني )أقل من 50%(، ومل حُيْ
املشاركني يعتقدون أن أفضل طريقة ملكافحة رسطان الثدي هو الكشف املبكر إىل جانب إجراءات وقائية أخرى حمتملة. وقد سمع معظم املشاركني 
يف الدراسة )90.9%( بالفحص الذايت للثدي، وكان املصدر الرئييس للمعلومات لدهيم هو التلفزيون، إال أن 48.3% منهم قد طبقوا فعليًا الفحص 
الذايت للثدي. كام تبنيَّ أن أكثر األسباب شيوعًا لعدم تطبيق الفحص الذايت للثدي هو فقد املعلومات حول كيفية إجرائه باألسلوب الصحيح، كام أن 

ما يقرب من 84% من املشاركات بالدراسة كّن يرحبن بتقديم املعلومات لغريهن حول أسلوب إجراء الفحص الذايت للثدي.

Connaissances, attitudes et pratiques en matière de cancer du sein et d'auto-examen des seins d'un 
échantillon de la population iraquienne ayant fait des études

RÉSUMÉ La présente étude transversale basée sur un questionnaire a évalué les connaissances et les attitudes 
en matière de cancer du sein de 387 Iraniens ayant fait des études (302 femmes et 85 hommes) et travaillant ou 
étudiant dans deux universités iraquiennes, ainsi que les pratiques des femmes de l'échantillon en matière d'auto-
examen des seins. Les participants ont été répartis en trois groupes : les étudiants (71,3 %), les enseignants (10,3 %) 
et le personnel administratif (18,3 %). Les résultats de près de la moitié des participants étaient faibles en termes 
de connaissances (< 50 %) : seuls 14,3 % ont obtenu des résultats « satisfaisants » ou supérieurs. Près de 75 % des 
participants pensaient que la meilleure méthode pour lutter contre le cancer du sein était une détection précoce 
et l'adoption d'autres mesures préventives. La majorité des participants (90,9 %) avaient entendu parler de l'auto-
examen des seins, la télévision étant leur principale source d'information. Toutefois, seules 48,3 % des femmes 
pratiquaient l'auto-examen des seins ; la raison invoquée le plus fréquemment était l'absence de connaissances 
permettant d'utiliser la technique correctement. Près de 84 % des participantes étaient volontaires pour former 
les autres à la technique de l'auto-examen des seins.
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Introduction

Globally, breast cancer is the most com-
mon cancer among women, comprising 
23% of the female cancers. It is also the 
leading cause of cancer-related deaths in 
low-resource countries [1,2]. Although 
substantial improvement in survival 
from this disease has been reported in 
high-income countries, the risk con-
tinues to increase and survival rates in 
middle-and low-income countries re-
main low [1]. It has been predicted that 
the largest increase in cancer incidence 
within  the  next  15  years  worldwide 
is likely to be in the Eastern Mediter-
ranean Region (EMR), where breast 
cancer is reported as the commonest 
type of female malignancy in almost all 
national cancer registries [1,3].

In Iraq, breast cancer ranks the first 
among the commonest malignancies 
among all the population and accounts 
for approximately one-third of the reg-
istered female cancers according to the 
latest Iraqi Cancer Registry which shows 
a trend for the disease to affect younger 
women [4]. The expanding burden of 
breast cancer in the EMR in general, 
and Iraq in particular, emphasizes the 
urgent need to establish comprehensive 
national cancer control programmes. 
Of the recorded approaches to breast 
cancer control, as proposed by the 
World Health Organization (WHO), 
early detection and screening offer the 
most immediate hope for a reduction 
in  related mortality  [5]. Thus  in 2009 
a  “National Breast Cancer Early De-
tection  and  Research  Program” was 
established in Iraq whose main objec-
tives include: providing diagnostic ser-
vices, enhancing knowledge and skills 
of health personnel, promoting relevant 
studies, and raising the awareness of the 
general population to the common risk 
factors and means for early detection of 
the disease, with focus on mammogra-
phy, physical breast examination (PBE) 
and breast self-examination (BSE). 
During 2010–2011 numerous health 
education symposiums were carried 

out at various universities, ministries 
and provinces in Iraq, as essential com-
ponent of a public awareness campaign.

The main aim of this study, which 
is based on data collected from 2 breast 
cancer symposiums, was to determine 
the knowledge of, attitude to and prac-
tice of breast cancer and BSE among 
a sample of the educated population 
affiliated to 2 large universities in Iraq.

Methods

The study was conducted during Octo-
ber 2010 by the Breast Cancer Research 
Unit of Baghdad Medical College un-
der the authority of the Iraqi National 
Breast Cancer Research Program of 
the Ministry of Higher Education and 
Scientific Research.

Data were collected from partici-
pants attending 2 separate symposiums 
conducted at Al-Mystansireya and Al-
Kufa Universities that were organized 
as part of the national awareness cam-
paign. The total number of participants 
recruited  for  the  study was 387 (302 
females and 85 males) with an age range 
of 18–63 years. The participants were 
categorized into 3 groups according 
to their occupation: student (n = 276; 
71.3%),  teaching staff (n = 40; 10.3%) 
and administrative staff of the universi-
ties (n = 71; 18.3%). Each participant 
was asked to complete a pre-coded 
standardized questionnaire prepared 
by the researchers to elicit sociodemo-
graphic information, and knowledge, 
attitudes and practice towards breast 
cancer and BSE.

The first part of the questionnaire 
comprised  the  following 20 questions 
that assessed knowledge of the com-
mon risk factors for breast cancer, the 
possible means for prevention and the 
recommended screening methods.

•	 Q1: Breast cancer ranks the first ac-
cording to the latest Iraqi Cancer 
Registry among the general popula-
tion and among women.

•	 Q2: Breast cancer is the commonest 
cancer among women worldwide.

•	 Q3: The tools that are utilized for ear-
ly detection of breast cancer include 
mammography, ultrasound, PBE and 
BSE

•	 Q4: The best time and frequency 
to conduct BSE in premenopausal 
women is after the menstrual period 
every month.

•	 Q5: The best time and frequency to 
conduct BSE after menopause is any 
specific day every month.

•	 Q6: Growing older increases the 
probability of developing breast can-
cer in women.

•	 Q7: Nulliparity increases the prob-
ability of developing breast cancer in 
women.

•	 Q8: Late menopause (over 55 years) 
increases the probability of develop-
ing breast cancer.

•	 Q9: Early menarche (under 11 years) 
increases the probability of develop-
ing breast cancer.

•	 Q10: Oopherectomy (surgical ex-
cision of the ovaries) decreases the 
probability of developing breast can-
cer.

•	 Q11: Postmenopausal obesity in-
creases the probability of developing 
breast cancer.

•	 Q12: Oral contraceptive pills and 
hormone replacement therapy could 
increase the probability of developing 
breast cancer when used for more 
than 5 years.

•	 Q13: Alcohol consumption could 
increase the probability of developing 
breast cancer in women.

•	 Q14: Exposure to radiation at a 
young age (adolescence and early 
adulthood) in females could increase 
the probability of developing breast 
cancer.

•	 Q15: Treatments for breast cancer 
include surgery, chemotherapy, ra-
diotherapy and hormonal manipula-
tion.
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•	 Q16: The best approach to breast 
cancer control could be achieved 
through early detection.

•	 Q17: The main reason behind the 
increase in the probability of develop-
ing breast cancer in postmenopausal 
obese women is elevation in the level 
of endogenous estrogens.

•	 Q18: Preventive measures against 
breast cancer include alcohol absti-
nence, promoting physical activity, 
healthy diet, maintaining ideal body 
weight and avoiding unprescribed 
hormonal therapy.

•	 Q19: Low levels of endogenous es-
trogen decrease the probability of 
developing breast cancer in women.

•	 Q20: Factors that could decrease the 
incidence of breast cancer include 
early pregnancy, seeking medical ad-
vice for apparent breast lumps, physi-
cal activity, avoiding a fat-rich diet and 
performing periodic regular breast 
examinations.
A positive answer was assigned 1 

point, whereas a wrong answer was given 
zero. The results were calculated as fre-
quencies of the correct answers out of 
the total answers of the same question.

Question 21 asked specifically about 
knowledge, attitude and practice regard-
ing BSE, namely: knowledge of BSE and 
source of knowledge; practice of BSE and 
reasons why not; willingness  to  instruct 
others in BSE and reasons why not. The 
willingness of the participants to join the 
Iraqi National Breast Cancer Awareness 
Program was also determined. 

Data were analysed by using the 
SPSS, version 14. Frequencies, means 
and standard deviations were tabulated 
and association between variables was 
measured with the chi-squared test. The 
association was considered statistically 
significant when P was < 0.05.

Results

Table 1 summarizes the frequencies 
of the correct answers for each ques-
tion. There was a significant difference 

between the 3 groups (P < 0.05) in their 
knowledge elicited in questions 1, 3, 7, 
10, 11, 18 and 19. In general, the answers 
for questions 1, 7, 10 and 11 were more 
accurately interpreted by the teaching 
staff, while the answers of the students 
were superior for questions 3, 18 and 
19. Approximately three-quarters of 
the study sample were aware that the 
best way to control breast cancer was 
through early detection and other pos-
sible preventive measures (questions 
16 and 18). On the other hand, more 
than 70% failed to understand the rela-
tionship between endogenous estrogen 
excess and the risk of the disease (ques-
tions 10 and 19).

Overall, 71% of the participants were 
not aware that breast cancer is the com-
monest malignancy among the Iraqi 
population and 56% did not know that 
it ranks the first cancer among women 
worldwide.  Only  44.8%  knew  that 
mammography, ultrasound, PBE and 
BSE are used in early detection of breast 
cancer. While 66.9% of the study sample 
knew the correct time and frequency to 
perform BSE before menopause, only 
33.7% knew  this  for postmenopausal 
women,  although  61.9% were  aware 
that the risk increases as women grow 
older. A large proportion, 44.7%, 49.3% 
and 71.4%  respectively, did not know 
that nulliparity, late menopause and 
early menarche are other important risk 
factors. Only 17% were aware that early 
oophorectomy could have a protective 
role  and 37.4%  that hormonal  intake 
could increase the risk. Although 66.9% 
believed that postmenopausal obesity 
could be a  risk  factor, only 39.9% and 
29.4%  respectively  attributed  that  to 
elevation in the level of endogenous es-
trogens and knew that maintaining low 
levels of these hormones could decrease 
the risk. About 72% of  the participants 
did not know that exposure to radiation 
at a young age could increase the risk of 
breast cancer in females. The majority of 
the participants, 74.2%, believed that the 
best way to control breast cancer was 
through early detection and 72.2% were 

able to identify other preventive meas-
ures that included alcohol abstinence, 
physical activity, healthy diet, maintain-
ing a healthy body weight and avoiding 
unprescribed hormonal therapy.

Table  2  shows  that  knowledge 
about breast cancer was poor in about 
half  of  the  sample  (a  score  <  50%). 
Overall,  85.7%  of  the  answers  were 
scored as  less than “good” (i.e. < 70%). 
There was a highly significant difference 
in the mean scores of the 3 occupational 
groups: teaching staff had the highest 
mean score [52.75 (SD 23.66)], while 
administrative  staff  the  lowest  [42.24 
(SD 20.31)] (P = 0.0002).

Table  3  shows  that  90.9%  had 
heard about BSE and the main source 
of knowledge was  television (55.9%), 
followed by doctors (21.5%). A signifi-
cantly greater proportion of teaching 
staff and students obtained their infor-
mation on BSE from television than 
administrative staff (P = 0.013).

Only 138 of the female participants 
(48.3%) practised BSE (Table 4). Of 
the 51.7% who did not, the reasons why 
they did not were not knowing the cor-
rect technique (43.2%) and not trusting 
their own examination  (33.1%); only 
7.4% did not believe  in  the benefit of 
BSE (9.3% of students, 3.1% of admin-
istrative staff and none of the teaching 
staff). There was a significant difference 
between the 3 groups regarding being 
afraid  to  perform BSE;  only  7.5%  of 
the students were afraid compared to 
27.3% and 25.0% of  the  teaching  staff 
and administrative staff respectively 
(P = 0.015).

A large proportion of the female par-
ticipants  (229/274, 83.6%)  indicated 
they would be willing to instruct others 
in the technique (Table 5), and 42% of 
these expressed a keen interest to join 
the Iraqi National Breast Cancer Aware-
ness Program. Of the 16.5% not willing 
to instruct others in BSE, the reasons 
given included lack of time (37.8%) and 
lack of  interest (24.4%);  the difference 
was significant between the occupation 
groups for lack of interest (P < 0.048).
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Table 1 Knowledge of the risk factors for developing breast cancer and recommended approaches to control the disease 
according to occupation

Q # Statements on breast cancer 
and its risk factors and control 

measures

Occupation P-value

Administrative Teaching Student Total

No.a/No.b (%) No.a/No.b (%) No.a/No.b (%) No.a/No.b (%)

1 Breast cancer ranks the first in 
Iraq 26/65 (40.0) 18/38 (47.4) 64/269 (23.8) 108/372 (29.0) 0.001

2 Breast cancer is the commonest 
cancer in women worldwide 31/65 (47.7) 18/39 (46.2) 117/272 (43) 166/376 (44.1) 0.152

3
Mammography, ultrasound, 
PBE and BSE are used for early 
detection 25/68 (36.8) 15/39 (38.5) 126/272 (46.3) 166/379 (43.8) 0.002

4
In premenopausal women it is 
best to conduct BSE monthly, 
after the menstrual period 43/67 (64.2) 27/38 (71.1) 175/261 (67.0) 245/366 (66.9) 0.732

5
In postmenopausal women it is 
best to conduct BSE on a fixed 
day each month 28/69 (40.6) 16/38 (42.1) 79/258 (30.6) 123/365 (33.7) 0.530

6 Age increases the risk in women 37/68 (54.4) 28/39 (71.8) 167/268 (62.3) 232/375 (61.9) 0.182

7 Nulliparity increases the risk in 
women 33/67 (49.3) 27/39 (69.2) 148/270 (54.8) 208/376 (55.3) < 0.001

8 Late menopause (over 55 years) 
increases the risk 30/65 (46.2) 20/38 (52.6) 136/264 (51.5) 186/367 (50.7) 0.522

9 Early menarche (under 11 years) 
increases the risk 12/64 (18.8) 18/39 (46.2) 75/264 (28.4) 105/367 (28.6) 0.202

10 Oopherectomy decreases the 
risk 7/64 (10.9) 18/39 (46.2) 37/261 (14.2) 62/364 (17.0) <0.001

11 Postmenopausal obesity 
increases the risk 36/62 (58.1) 29/39 (74.4) 180/265 (67.9) 245/366 (66.9) 0.042

12
Oral contraceptive pills and 
HRT may increase the risk if 
used for > 5 years 25/64 (39.1) 15/37 (40.5) 95/266 (36.5) 135/361 (37.4) 0.851

13 Alcohol consumption may 
increase the risk in women 41/63 (65.1) 26/38 (68.4) 200/270 (74.1) 267/371 (72.0) 0.606

14
Exposure to radiation at a young 
agec in females may increase 
the risk 21/63 (33.3) 10/38 (26.3) 72/266 (27.1) 103/367 (28.1) 0.657

15

Treatments for breast cancer 
include surgery, chemotherapy, 
radiotherapy and hormonal 
manipulation 39/63 (61.9) 25/39 (64.1) 163/269 (60.6) 227/371 (61.2) 0.370

16
Early detection is the best 
approach to breast cancer 
control 51/363 (81.0) 27/38 (71.1) 195/267 (73.0) 273/368 (74.2) 0.933

17

The increased risk in 
postmenopausal obese 
women is mainly due to raised 
endogenous estrogen levels 20/57 (35.1) 17/32 (53.1) 97/247 (39.3) 134/336 (39.9) 0.055

18

Preventive measures include 
alcohol abstinence, physical 
activity, healthy diet and 
body weight, avoidance of 
unprescribed hormonal therapy 35/56 (62.5) 24/38 (63.2) 201/266 (75.6) 260/360 (72.2) 0.025
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Discussion

Our study found that knowledge about 
breast cancer was poor in about half 
of  the  targeted  educated population; 
51.2% scored  less  than 50% of correct 
answers.  Only  15%  of  the  answers 
were graded as  ‘Good”  and over with 
a highly significant difference between 
the 3 study groups, the best score 
being achieved by the teaching staff. 
Our results showed that 71% and 56% 
respectively were not aware that breast 
cancer is the commonest malignancy 
among the Iraqi population and that it is 
the commonest cancer among women 
worldwide. While almost three-quarters 
of the study population answered that 

the best way to control breast cancer 
was through early detection and other 
preventive measures, only 43.8% knew 
that mammography, ultrasound, PBE 
and BSE are used as screening tools. It 
was  interesting  to note  that 91.5% had 
already heard about BSE but only about 
67% and 34% knew the correct frequen-
cy and timing of performing BSE before 
and after menopause respectively.

Studies conducted in EMR report 
differing results regarding knowledge 
about breast cancer and BSE. Only a 
few reported correct information on 
the frequency and timing of BSE indi-
cating low rates of practice. In a study 
from Saudi Arabia where knowledge, 
attitude and practices were evaluated 

among female school teachers, only 
12% had a high  score;  the  rest of  the 
participants were categorized as a hav-
ing limited level [6]. Our respondents 
had better knowledge of risk factors 
for breast cancer; 61% knew  that age-
ing increased the risk of breast cancer 
while only 3% in the Saudi study knew 
the effect of ageing. None of the Saudi 
Arabian respondents linked age at me-
narche or menopause to an increased 
risk of the disease but in our study 28.6% 
and 50.7% respectively  recognized  the 
association. Another study carried out 
among female secondary-school stu-
dents in Jeddah demonstrated that the 
level of knowledge of the risk factors of 
breast cancer was very low; 80% failed to 

Table 1 Knowledge of the risk factors for developing breast cancer and recommended approaches to control the disease 
according to occupation (concluded)

Q # Statements on breast cancer 
and its risk factors and control 

measures

Occupation P-value

Administrative Teaching Student Total

No.a/No.b (%) No.a/No.b (%) No.a/No.b (%) No.a/No.b (%)

19 Low levels of endogenous 
estrogen decrease the risk 12/45 (22.2) 9/33 (27.3) 78/250 (31.2) 99/337 (29.4) 0.011

20

Early pregnancy, seeking 
medical advice for breast lumps, 
physical activity, fat-low diet and 
regular breast examinations may 
decrease the incidence 32/58 (55.2) 27/38 (71.1) 175/265 (66.0) 234/361 (64.8) 0.080

aNumber of correct answers to the question. 
bNumber of participants who answered the question. 
cAdolescence and early adulthood. 
PBE = physical breast examination; BSE = breast self-examination; HRT = hormone replacement therapy

Table 2 Knowledge score level for correct answers about breast cancer according to occupation

Score level Occupation

Administrative 
(n = 69a)
No. (%)

Teaching  
(n = 40)
No. (%)

Student 
(n = 276)
No. (%)

Total 
(n = 385)
No. (%)

Poor (< 50%) 40 (58.0) 17 (42.5) 140 (50.7) 197 (51.2)

Just passed (50%–59%) 11 (15.9) 5 (12.5) 61 (22.1) 77 (20.0)

Fair (60%–69%) 12 (17.4) 4 (10.0) 40 (14.5) 56 (14.5)

Good (70%–79%) 4 (5.8) 6 (15.0) 28 (10.1) 38 (9.9)

Very good (80%–89%) 2 (2.9) 7 (17.5) 7 (2.5) 16 (4.2)

Excellent (90%–100%) 0 (0.0) 1 (2.5) 0 (0.0) 1 (0.3)

Mean (SD) scoreb 42.2 (20.3) 52.8 (23.7) 47.2 (16.6) 46.9 (18.3)
aTwo questionnaires were discarded due to incorrect completion. 
bP = 0.0002. 
SD = standard deviation.
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answer 50% of  the questions correctly 
[7]. Only 39.6% reported ever hearing 
of BSE and a mere 14% and 7% respec-
tively knew its correct frequency and 
timing. However, 82.4% had a positive 
attitude towards learning BSE. A more 
recent survey in Saudi Arabia again em-
phasized the limited knowledge and 
practice among female Saudi Arabian 
students in schools and colleges [8].

A Jordanian study conducted 
among 163 nurses and 178 teachers 
showed that profession, age and family 
history significantly influenced breast 
cancer awareness [9]. Most of the 

nurses (88.3%) were able  to correctly 
answer the questions; the mean aware-
ness score for nurses was higher than 
that for teachers. A similar study among 
female health care workers in Tehran 
demonstrated that their knowledge 
was unsatisfactory and concluded that 
Iranian women needed more education 
about breast cancer [10]. That finding 
was endorsed by another survey from 
the Islamic Republic of Iran [11]. On the 
other hand, in a teaching hospital in Ka-
rachi, 35% of Pakistani nurses had fairly 
good level of knowledge about breast 
cancer  risk  factors  [12].  In Turkey,  it 

was observed that the knowledge in-
creased and the perceived health beliefs 
improved among university students 
after peer and group education [13]. 
Thus knowledge about breast cancer 
varies considerably in the region among 
health care workers emphasizing the 
need for health education. 

The main source of knowledge 
about breast cancer and BSE in our 
study was  the  television;  particularly 
among teaching staff and students em-
phasizing the potential effectiveness of 
the visual media in modifying health 
behaviour and promoting education 

Table 3 Knowledge of breast self-examination (BSE) and source of knowledge according to occupation

Have you heard 
about BSE?

Occupation P-value

Administrative 
(N = 60)

Teaching 
(N = 25)

Student 
(N = 212)

Total 
(N = 297)

No. (%) No. (%) No. (%) No. (%)

No 9 (15.0) 1 (4.0) 17 (8.0) 27 (9.1) 0.142

Yes 270 (90.9)

Sourcea (n = 51) (n = 24) (n = 195) (n = 270)

 Television 21 (41.2) 15 (62.5) 115 (59.0) 151 (55.9) 0.013

 Radio 2 (3.9) 0 (0.0) 11 (5.6) 13 (4.8) 0.452

 Doctor 12 (23.5) 4 (16.7) 42 (21.5) 58 (21.5) 0.788

 Magazine 13 (25.5) 4 (16.7) 32 (16.4) 49 (18.1) 0.453

 Folder/poster 3 (5.9) 5 (20.8) 23 (11.8) 31 (11.5) 0.263

 Primary health 
 care centre 4 (7.8) 1 (4.2) 22 (11.3) 27 (10.0) 0.482

aParticipants could give more than one source. 
N = total number of women who answered the question. 
n = number of women who know about BSE and answered the question on source of knowledge.

Table 4 Practice of breast self-examination by the women participants

Do you examine your breasts 
periodically

Occupation P-value

Administrative 
(N = 58)

Teaching 
(N = 26)

Student 
(N = 202)

Total 
(N = 286)

No. (%) No. (%) No. (%) No. (%)

Yes 27 (46.6) 15 (57.7) 96 (47.5) 138 (48.3)
0.624

No 148 (51.7)

Why nota (n = 31) (n = 11) (n = 106) (n = 148)

 Afraid of finding a lump 8 (25.8) 3 (27.3) 8 (7.5) 19 (12.8) 0.015

 I don’t know the technique 13 (41.9) 5 (45.5) 46 (43.4) 64 (43.2) 0.451

 I don’t trust my examination 8 (25.8) 2 (18.2) 39 (36.8) 49 (33.1) 0.034

 I don’t think it is of benefit 1 (3.2) 0 (0) 10 (9.4) 11 (7.4) 0.317
aParticipants could give more than one reason. 
N = total number of participants who answered the question. 
n = number of participants who did not practise BSE and answered the question on their reasons why not.
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among the general population. Other 
studies from developing societies have 
reported that television and radio are 
the most popular media and can reach 
a wide audience [6,14–16]. A study 
among female medical students in Ni-
geria  reported  that 97.3% were  aware 
of BSE mainly through television/radio 
[15], while  in another survey  from the 
same country the electronic media were 
found to be the major resource among 
female secondary-school teachers [16]. 
However, the print medium has been 
found to be commonest source of infor-
mation in other studies [6]. This empha-
sizes that source of information varies 
by setting, which needs to be considered 
when promoting health education. In 
our survey, the print medium (journals/
magazines and folders/posters) was the 
second most common source of infor-
mation  (29.6% of participants). That 
may be attributed to the fact that circula-
tion of folders and posters on BSE and 
publication of cancer-related articles 
in Iraq were increased a few years ago 
after initiating the National Program for 
Early Detection and Research of Breast 
Cancer. Only about one-fifth of the 
female participants learned about BSE 
from doctors. Although the vital role of 
health-care professionals in promoting 
public awareness about breast cancer 
has been illustrated in reports from 
neighbouring countries [14], often the 

involvement of the medical profession 
in community education remains rela-
tively limited in the developing world 
[6,16].

Although the vast majority of the 
participants in our study had heard 
of BSE, less than half practised it. Of 
those who did not practise BSE, close 
to half did not do so because they did 
not know how to. Lack of knowledge 
of BSE has been identified in earlier 
studies [6,7,11] and a cross-sectional 
study on 300 Saudi Arabian females  in 
Qassim  region  revealed  that 69% had 
never heard of BSE [17]; of those who 
had, only 19.7% reported that they had 
ever performed BSE and 57% of  those 
had performed it in the last 12 months. 
Among women in the United Arab 
Emirates  (UAE),  only  14%  had  had 
a PBE and only 13% performed BSE 
regularly [18]. This is comparable to 
what was observed in a study from the 
Islamic Republic of Iran which found 
that only 13.4% of women respondents 
practised BSE regularly; the most com-
mon reason for not performing BSE was 
lack of knowledge [11]. In a survey in-
volving nurses in 3 large cities in Jordan, 
85%  reported performing BSE  in  the 
past 12 months but only 17.7% reported 
practising the technique on a monthly 
basis [19]. However, another recent 
report conducted in Al-Karak Medical 
Hospital in South Jordan reported that 

knowledge about BSE was  fairly good; 
91.4% of the women had heard of BSE, 
73.5% and 71% respectively were aware 
of the correct timing and frequency and 
39% practised BSE monthly [20].

Lack of regular BSE is not confined 
to EMR. A  survey  involving 57 South 
Asian women aged ≥ 40 years  living  in 
the United Kingdom found that only 
12% practised BSE monthly [21]. Simi-
larly,  among 124 Chinese women  in 
Hong Kong, less than half practised 
BSE and only 16% performed  the ex-
amination routinely [22]. On the other 
hand, a report involving 194 Asian In-
dian women living in the United States 
found  that 40.7% had performed BSE 
within the previous month [23]. These 
frequencies are significantly lower than 
those reported in other surveys from 
developed countries [24,25] where BSE 
practice appears to be correlated with 
the higher level of education and health 
care services offered in those regions as 
compared to the developing world. This 
may suggest that Asian women living 
in the West may have limited levels of 
knowledge about breast cancer and its 
screening practices.

The reasons given by the partici-
pants for never having performed BSE 
were that they had not been taught the 
proper technique (43.2%), that they did 
not have confidence in their own ex-
amination (33.1%) and fear of detecting 

Table 5 Willingness of female participants to instruct others in breast self-examination (BSE) if they knew the correct 
technique and reasons for their choice

Would you instruct 
others in BSE?a

Occupation group Total (N = 274) P-value

Administrative 
(N = 56)

Teaching 
(N = 23)

Student 
(N = 195)

No. (%) No. (%) No. (%) No. (%)

Yes 47 (83.9) 20 (87.0) 162 (83.1) 229 (83.6)
0.964

No – – – 45 (16.4)

Why notb (n = 9) (n = 3) (n = 33) (n = 45)

 I’m not interested 0 (0.0) 2 (66.7) 9 (27.3) 11 (24.4) 0.048

 I don’t have time 2 (22.2) 0 (0.0) 15 (45.5) 17 (37.8) 0.251

 Other 7 (77.8) 1 (33.3) 15 (45.5) 23 (51.1) 0.117
aIf you knew the correct technique. 
bParticipants could give more than one reason. 
N = total number of participants who answered the question. 
n = number of participants who would not instruct other on BSE and answered the question on their reasons why not.
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a  lump (12.8%). The  last  reason was 
more often cited by the teaching staff 
and administrative staff than the stu-
dents. This  is not  surprising as 62% of 
the study participants believed that age 
was a risk factor for breast cancer in 
women. Similar reasons were given in 
other reports from the region for not 
practising BSE [10,11,19,26]. Among 
our  female participants, 9.4% and 3.2% 
of university students and administra-
tive staff respectively did not believe in 
the benefits of BSE. That highlights the 
urgent necessity of promoting public 
awareness campaigns in our society on 
the significance of early detection of 
breast cancer and BSE.

Interestingly 83.6% of  the  Iraqi  fe-
male participants would be willing to 
instruct others  in BSE; 42% of whom 

expressed a keen interest to join the Ira-
qi National Breast Cancer Awareness 
Campaign. Interest in BSE has been re-
ported in other regional studies [18,26]. 
In addition  in UAE 90% of nurses had 
a positive attitude to providing knowl-
edge on the risk factors of breast cancer 
and about 83% reported  that  they had 
taught BSE  to others  [27]. A positive 
attitude towards practicing BSE and 
promoting health education was more 
frequently exhibited by younger women 
[7,15]. Of the 16.4% of our sample who 
were not interested in teaching BSE, 
lack of time was the main reason par-
ticularly among students (45.5%).

Given that breast cancer is the com-
monest cancer in Iraq and that, as in 
other EMR countries, many patients 
are still diagnosed at advanced stages 
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Breast cancer guidelines 

Breast cancer remains a common and frequently fatal disease, the most commonly diagnosed cancer in women and 
the second leading cause of cancer death in the Eastern Mediterranean Region. Studies have shown that most patients 
with breast cancer in the Eastern Mediterranean Region present for the first time at stages two and three, indicating the 
need for increased community awareness and early detection of the disease. Well conceived and well managed national 
cancer control programmes are able to lower cancer incidence and improve the lives of people living with cancer. 
Guidelines for the early detection and screening of breast cancer, Guidelines for the early detection and screening of breast cancer: 
quick reference guide and Guidelines for management of breast cancer are evidence-based guidelines designed to support 
ministries of health in their policy-setting for early detection and screening of breast cancer, as well as to assist health care 
providers and patients in decision-making in the most commonly encountered situations.

These publications are freely available online and can be accessed through: http://www.emro.who.int/publications/
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Prevalence and pattern of menstrual disorders among 
Lebanese nursing students
N. Karout,1 S.M. Hawai 2 and S. Altuwaijri 2

ABSTRACT Menstrual disorders frequently affect the quality of life of adolescents and young adult women and can be 
indicators of serious underlying problems. The objective of this study was to determine the prevalence and pattern of 
menstrual symptoms among nursing students in Beirut, Lebanon. Of 352 students completing a written questionnaire, the 
most common menstrual disorders were irregular frequency of menstruation (80.7%), premenstrual syndrome (54.0%), 
irregular duration of menstruation (43.8%), dysmenorrhoea (38.1%), polymenorrhoea (37.5%) and oligomenorrhoea 
(19.3%). On logistic regression analysis, there were significant associations between irregular cycles and marital status 
(OR 2.18) and menarcheal age (OR 4.76); oligomenorrhoea and residency (OR 2.06) and menarcheal age (OR 3.17); 
abnormal blood loss and menarcheal age (OR 6.92); dysmenorrhoea and marital status (OR 8.93) and residency (OR 
2.04); and premenstrual syndrome and marital status (OR 2.10). Dysmenorrhoea and premenstrual symptoms were 
serious enough to affect daily activities or academic attendance in many cases and this is a concern for policy-makers.
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معدل انتشار ونمط اضطرابات احليض لدى طالبات التمريض يف لبنان  
نجوى قاروط، سناء مناف حاوي، صالح التوجيري

اخلالصة: يغلب أن تؤثر اضطرابات احليض عىل نوعيَّة احلياة لدى املراهقات والنساء يف مقتبل العمر، ويمكن أن تكون مؤرشًا عىل مشكالت َدفينَة خطرية. 
وهتدف هذه الدراسة إىل التعرف عىل معدل انتشار ونمط أعراض احليض بني طالبات التمريض يف بريوت، لبنان. وقد شملت الدراسة ثالث مئة واثنتني 
ومخسني طالبة متريض استكَمْلَن استبيانًا مكتوبًا. واتضح أن أكثر اضطرابات احليض شيوعًا هو عدم االنتظام يف َتَواُتر احليض )80.7%(، واملتالزمة السابقة 
للحيض )54%(، وعدم انتظام مدة احليض )43.8%(، وعسة احليض )38.1%(، وغزارة الطمث )دم احليض( )37.5%(، وقلة الطمث )دم احليض( )%19.3(. 
ف اللوجستي تبني أن هناك ترابطًا ُيعتد به إحصائيًا بني الدورات احليضية غري املنتظمة وبني احلالة الزواجية (OR = 2.18)، والعمر  ولدى إجراء حتليل التحوُّ
عند بدء احليض (OR = 4.76)، كام لوحظ ذلك الرتابط بني قّلة دم احليض ومكان اإلقامة (OR = 2.06)  والعمر عند بدء احليض (OR = 3.17)، ولوحظ الرتابط 
أيضًا بني الفقد غري السوي للدم، والعمر عند بدء احليض (OR = 6.92)، ولوحظ الرتابط أيضًا بني عسة احليض بني احلالة الزواجية (OR = 8.93) ومكان 
اإلقامة (OR = 2.04)، ولوحظ الرتابط أيضًا بني املتالزمة السابقة للحيض وبني احلالة الزواجية (OR = 2.1). وقد كان كل من عسة احليض واألعراض السابقة 

ة تكفي للتأثري عىل األنشطة اليومية أو عىل حضور األنشطة األكاديمية يف العديد من احلاالت، مما يستدعي اهتامم القائمني. للحيض عىل درجة من الشدَّ

Prévalence et caractéristiques des troubles menstruels chez des élèves infirmières libanaises

RÉSUMÉ Les troubles menstruels affectent fréquemment la qualité de vie des adolescentes et des jeunes femmes et 
peuvent être des indicateurs de troubles sous-jacents graves. La présente étude visait à déterminer la prévalence et les 
caractéristiques des symptômes menstruels chez des élèves infirmières à Beyrouth (Liban). Les troubles menstruels les plus 
fréquents observés chez les 352 élèves ayant rempli un questionnaire étaient l'irrégularité des cycles menstruels (80,7 %), 
un syndrome prémenstruel (54,0 %), une durée irrégulière des menstruations (43,8 %), une dysménorrhée (38,1 %), 
une polyménorrhée (37,5 %) et une oligoménorrhée (19,3 %). L'analyse de régression logistique a révélé l'existence 
d'associations significatives entre l'irrégularité des cycles, la situation matrimoniale (O.R. 2,18) et l'âge des premières 
menstruations (O.R. 4,76) ; entre une oligoménorrhée, le lieu de résidence (O.R. 2,06) et l'âge des premières 
menstruations (O.R. 3,17) ; entre des saignements anormaux et l'âge des premières menstruations (O.R. 6,92) ; entre 
une dysménorrhée, la situation matrimoniale (O.R. 8,93) et le lieu de résidence (O.R. 2,04) ; et entre un syndrome 
prémenstruel et la situation matrimoniale (O.R. 2,10). Dans de nombreux cas, les dysménorrhées et les symptômes 
prémenstruels étaient suffisamment intenses pour influer sur les activités quotidiennes ou l'assiduité aux cours. Cette 
situation est préoccupante pour les responsables de l'élaboration des politiques.
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Introduction

Menstrual disorders frequently affect 
the quality of life of adolescents and 
young adult women, especially those 
who suffer dysmenorrhoea and heavy 
menstruation [1]. The World Health 
Organization reports that 18 million 
women aged 30–55 years perceive their 
menstrual bleeding to be excessive [2]. 
Such disorders also have economic con-
sequences in terms of health care costs 
due to the consumption of expensive 
hormonal drugs and laboratory tests 
[3,4]. As well as health problems there 
can be consequences such as limita-
tions on attendance at work and school 
which hinder academic achievements 
and employment prospects [5].

Menstrual disorders include men-
strual cycle irregularities (of duration 
or length), hyper- or hypomenorrhoea, 
poly- or oligomenorrhoea, dysmenor-
rhoea, amenorrhoea, menorrhagia and 
premenstrual syndrome (PMS) [6]. 
Previous studies have shown a high 
prevalence of dysmenorrhoea and 
menstrual irregularity among female 
students  (73% and 65%  respectively) 
and that these problems affected the 
women’s social activities and school at-
tendance [3,5]. Another  study showed 
that the prevalence of no, mild, moder-
ate and severe menstrual pain among 
Iranian women was 10%, 41%, 28% and 
22%  respectively  [7]. A high propor-
tion of women in other studies reported 
suffering oligomenorrhoea or amenor-
rhoea and these have been associated 
with body mass index (BMI) and other 
complications such as polycystic ovary 
syndrome (PCOS), hirsutism or infer-
tility [8–10]. Menstrual disorders have 
multiple etiologies [11] and studies of 
associated variables have found rela-
tionships with diet and eating disorders 
[12–14], exercise and BMI [11,15,16], 
stress [17,18] and chronic diseases 
[19–23].

The objectives of this study were to 
determine the prevalence and pattern 
of menstrual symptoms among nursing 

students in Lebanon and to study some 
of the correlates of menstrual disorders.

Methods

Sample
We carried out a cross-sectional study of 
Lebanese nursing students who attended 
the Islamic University of Lebanon in Bei-
rut during  the academic year 2005–06. 
The students of this college came from 
all regions and different socioeconomic 
strata of Lebanon. Based on a prevalence 
of 25% of women having menstrual dis-
orders (the lowest recorded prevalence 
[6])  and with 5% error  and 95% con-
fidence interval the minimum sample 
size was estimated as 300 using Epi-info, 
version 6. To allow for non-responses 
all 420 female students registered in the 
academic  year 2005–06  in  all  years of 
study were selected.

Data collection
A self-administered, structured, anony-
mous questionnaire covering 21  items 
was designed for the study. The research-
er reviewed the tools used in previous 
studies to prepare the questionnaire, 
then a pilot study was conducted with 
10  female  students  randomly selected 
from all academic years of the nutrition 
section of the health department. The 
pilot questionnaires were distributed 
twice  to  the same students at a 10-day 
interval and then the data were analysed 
to determine the test–retest reliability.

Data were collected over a 3-day 
period  in February 2006.  In coopera-
tion with the university authorities and 
according to the students’ academic 
schedule the questionnaire was distrib-
uted to the nursing students in their 
class. The questionnaire was delivered 
in English or French depending on 
the language of the course and took 
about  30–45  minutes  to  complete. 
The purpose and the objectives of the 
study were explained by the female re-
searchers and students were informed 
that participation was optional. It was 

emphasized that all data collected were 
strictly confidential and students were 
requested to sign the consent form at-
tached to the questionnaire.

The questionnaire covered informa-
tion about the following demographic 
variables: age, marital status, residence 
and presence of pregnancy and breast-
feeding (to rule out the cause of amen-
orrhoea if present) these questions were 
closed-ended. The participants were 
then asked about the characteristics of 
their menstruation: age of menarche 
(open question); regularity/irregularity 
of menstruation in interval and duration; 
presence of amenorrhoea (secondary); 
amount of blood loss (number of pads 
used); pain during menstruation and 
degree and location of pain; activity dur-
ing menstruation;  symptoms of PMS, 
whether the symptoms disappear after 
menstruation and the affect of PMS on 
activities of life (close-ended questions). 
Menstrual disorders were defined as fol-
lows [6,24–26]:

•	 Secondary amenorrhoea: no period 
during the last 3 months.

•	 Regular menstruation: cycle repeated 
about once  every 28–32 days with 
duration 5–7 days.

•	 Oligomenorrhoea: cycle monthly re-
peated about once every > 32 days.

•	 Polymenorrhoea: cycle repeated 
about once every ≤ 21 days.

•	 Hypomenorrhoea: duration of pe-
riod < 3 days and slight blood loss 
(using < 1 pad).

•	 Hypermenorrhoea: duration of pe-
riod > 7 days and blood loss > 80 mL 
(using ≥ 5 pads)

•	 Dysmenorrhoea: painful menstrua-
tion (mild, moderate or severe).

•	 PMS: at least 3 of the most common 
symptoms occurring 10 days before 
menstruation and disappearing at 
the start of menstruation: painful or 
tender breasts, bloating or swelling 
of the abdomen, rapid mood chang-
es, depressed mood or other (open 
question).
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Data analysis
Data were analysed using SPSS, version 
8. Frequencies and percentages are pre-
sented or mean and standard deviation 
(SD) as appropriate. Bivariate analysis of 
data was done and the chi-squared test 
of significance was done where appropri-
ate. P < 0.05 was considered statistically 
significant. Logistic regression analysis 
was performed to investigate factors as-
sociated with menstrual disorders

Results

Background characteristics
Of the 420 nursing students recruited for 
the  study,  352  (83.8%) completed  the 
questionnaire. Table 1 shows the back-
ground characteristics of the sample. The 
mean age was 20.9 (SD 1.8) years, range 
18–26 years. Two were pregnant and 4 
were breastfeeding during data collection.

The reported age of onset of men-
struation was < 12 years old for 17.0% of 
students, 13 years for 33.6%, 14 years for 
26.1% and > 14 years for 23.3%. The mean 
menarcheal age was 13.2 (SD 1.4) years. 

Prevalence of menstrual 
disorders
Overall  284  (80.7%) of  the  students 
reported suffering from one or more 
types of menstrual dysfunction (Table 
2). The most common problem was ir-
regular frequency; 53.5% of students al-
ways and 5.9% sometimes experienced 
this. Oligomenorrhoea with irregular 
cycles was reported usually or some-
times by 10.5% and 14.7% of  students 
respectively, and polymenorrhoea with 
irregular cycles was experienced usu-
ally or  sometimes by 7.6% and 43.8% 
of students respectively. Some women 
with regular cycles also reported oli-
gomenorrhoea and polymenorrhoea.

A small proportion of students 
(2.0%)  reported hypomenorrhoea,  i.e. 
duration of menstruation usually < 3 
days,  and  11.6%  experienced  hyper-
menorrhoea, i.e. duration usually > 7 
days. According to the number of pads 
used during a cycle 2.0% of women re-
ported very light menstruation (< 1 pad 
daily) and 11.7% had heavy bleeding (≥ 
5 pads daily).

A high proportion of the women 
suffered  from dysmenorrhoea (63.1%) 
and 54.0% reported having 3 of the signs 
of PMS

Table  2  also  shows  that  5.1%  of 
women had secondary amenorrhoea 
and 3.2% did not know  if  they had had 
any menstruation during the previous 3 
months.

Of the students experiencing dys-
menorrhoea,  19.3%  suffered  a  mild 
degree  of  pain,  20.2% moderate  and 
60.3%  severe  (Table 3). Most of  them 

Table 1 Background characteristics of the sample of nursing students and associations with menstrual disorders (n = 352) 

Variable No. % Association with:

Irregular cycles Premenstrual syndrome Dysmenorrhoea

χ2 P-value χ2 P-value χ2 P-value

Age (years)

18–20 161 45.7 276 < 0.001 197 < 0.001 161 < 0.001

21–23 175 49.7

24–26 16 4.6

Residency 8.6 0.03 17.6 < 0.001 13.0 < 0.001

Dormitory 90 25.6

With family (husband 
or parents) 262 74.4

Marital status 20.7 < 0.001 8.3 0.5 46.1 < 0.001

Single 306 86.9

Married 42 11.9

Other 4 1.2

No. of children 19.1 < 0.001 2.2 0.9 3.6 0.7

0 346 98.3

1 5 1.4

2 1 0.3

Menarcheal age (years)

< 12 60 17.0 270 < 0.001 124 < 0.001 161 < 0.001

12 75 21.3

13 43 12.3

14 92 26.1

> 14 82 23.3
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reported abdominal pain that extended 
to the thighs. A great majority reported 
that the pain affected their daily activi-
ties  usually or  sometimes  (59.4%  and 
33.3% respectively) and many had been 
absent from the classes because of pain 
usually or  sometimes (8.5% and 39.6% 
respectively).

Of those who suffered from PMS, 
97.8% reported that the signs usually disap-
peared with the beginning of menstruation 
and 60.0% and 31.5%  reported  that  the 
symptoms usually and sometimes reduced 
their daily activity respectively (Table 4).

Correlates of menstrual 
disorders
Table 1 shows that a significant relation-
ship was found between the independent 
variables age, residency and menarcheal 
age and the dependant variables PMS, 
dysmenorrhoeal and regularity of men-
struation (all P < 0.001). There was also a 
significant relationship between marital 
status and both regular menstruation 
and dysmenorrhoea (both P < 0.001) 
but not with PMS (P = 0.5). There was 
no significant relationship between the 
number of children the woman had and 
either PMS or dysmenorrhoea (P = 0.9 
and P = 0.7 respectively), but there was a 
significant relationship with regularity of 
cycles (P < 0.001).

Table 2 shows that  there was a sig-
nificant relationship between the pres-
ence of PMS and having regular cycles, 
oligomenorrhoea, polymenorrhoea, 
duration of period and dysmenorrhoea 
(all P < 0.001), but  there was no  rela-
tionship between PMS and presence of 
amenorrhoea or amount of blood loss 
(P = 0.5 and P = 0.6 respectively).

On logistic regression analysis, there 
were significant associations between 
irregular cycles and marital status (OR 
2.18) and menarcheal age (OR 4.76); oli-
gomenorrhoea and residency (OR 2.06) 
and menarcheal age (OR 3.17); abnormal 
blood loss and menarcheal age (OR 6.92); 
dysmenorrhoea and marital status (OR 
8.93) and residency (OR 2.04); PMS and 
marital status (OR 2.10) (Table 5)

Table 2 Prevalence of menstrual disorders among the sample of nursing students 
(n = 352) and association with premenstrual syndrome

Variable No. % Association with
premenstrual 

syndrome

χ2 P-value

Secondary amenorrhea

Yes 18 5.1

No 323 91.7

Don’t know 11 3.2

Irregular cycles 50.2 < 0.001

No 123 34.8

Rarely 20 5.7

Sometimes 21 5.9

Yes 189 53.5

Oligomenorrhoea 87.8 < 0.001

With irregular cycles (n = 210)

Yes 22 10.5

Sometimes 31 14.7

Rarely 27 12.8

With regular cycles (n = 143)

Yes 13 9.1

Sometimes 38 26.5

Rarely 9 6.2

Polymenorrhoea 26.1 < 0.001

With irregular cycles (n = 210)

Yes 16 7.6

Sometimes 92 43.8

Rarely 12 5.7

With regular cycles (n = 143)

Yes 34 30.1

Sometimes 36 25.1

Rarely 2 1.3

Duration of menstruation (days) 23.8 0.03

< 3 (hypomenorrhoea) 7 2.0

3–7 (normal) 304 86.4

> 7 (hypermenorrhoea) 41 11.6

Amount of blood loss (no. of pads daily) 16.9 0.65

< 1 7 2.0

1– 95 27.0

3– 209 59.4

≥ 5 41 11.7

Dysmenorrhoea 30.3 < 0.001

Yes 222 63.1

No 130 36.9

Premenstrual syndromea n/a

Yes 190 54.0

No 162 46.0
aPainful or tender breasts, bloating or swelling of abdomen, rapid mood change, depressed mood or other 
(nausea, weakness, agitation, light-headedness, bloating, low back pain, fatigue). 
n/a = not applicable.
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Discussion

Menstrual dysfunction is a common 
cause of referral to the gynaecology 
clinic and the problem has a consider-
able impact on the health status and the 
quality of life of women [27]. Menstrual 
disorders and the private nature of the 
data related to menstruation, however, 

does not attract the attention of the 
public health community [28,29].

In our study the results showed that 
a high percentage of student nurses suf-
fered from different kind of menstrual 
disorders; 59.4% had irregular menstru-
ation,  63.1%  experienced  dysmenor-
rhoea  and 54.0%  suffered  from PMS. 
Painful menstruation and premenstrual 

symptoms were serious enough to affect 
their daily activities or academic attend-
ance in many cases. In a study in Mo-
rocco, menstrual pain was often cited as 
the main single cause of school absen-
teeism among adolescent girls [30]. Also 
numerous studies have indicated that a 
considerable proportion of women of 
reproductive age suffer from menses-
associated health problems, such as pre-
menstrual symptoms, dysmenorrhoea 
and irregular menstrual cycles [31–35]. 
Another study reported that 75% of girls 
experience some problems associated 
with menstruation [36] and in a study 
among  female prisoners 33% reported 
menstrual irregularity [37].

From those who suffered from 
dysmenorrhoea  in  our  study,  60.3% 
reported the severity of pain as severe, 
20.2% as moderate and only 19.3% as 
mild. In a study in India the prevalence 
of dysmenorrhoea was 51% but only 
15%  of  adolescents  with  dysmenor-
rhoea reported their pain as severe [38]. 
In Egypt too 75% of female secondary-
school students experienced dysmenor-
rhoea while 14.8% described it as severe. 
These differences in the degree of pain 
severity may be related to cultural differ-
ences in pain perception and variability 
in pain threshold. In our study 13.0% of 
students suffered from dysmenorrhoea 
that extended to the anus, which may be 
an indicator of endometriosis [39]. En-
dometriosis also needs to be detected 
early and treated, especially before a 
woman becomes pregnant.

In  the  present  study  25.2%  of  the 
students with irregular menstruation 
had oligomenorrhoea, which may be a 
symptom of PCOS; previous  research 
has  reported  that 50% of women who 
had irregular periods had PCOS [19]. 
Irregular menstruation has been associ-
ated with increases in the rate of coronary 
heart disease and diabetes  type 2  [20]. 
Irregularity and oligomenorrhoea are 
also factors that increase the rate of psy-
chological diseases such as anxiety [40].

Around half of the students in our 
study (51.4%) reported polymenorrhoea. 

Table 3 Experience of symptoms among nursing students suffering from 
dysmenorrhoea (n = 222)

Variable No. %

Severity of pain

Mild 43 19.3

Moderate 45 20.2

Severe 134 60.3

Location of pain

Abdominal pain 45 20.2

Back pain 12 5.4

Abdominal pain extends sometimes to the thighs 136 1.2

Back pain extends sometimes to the anus 21 9.4

Other (abdominal pain extends to the thighs and anus) 8 3.6

Symptoms reduce productivity in daily activities

Usually 132 59.4

Sometimes 74 33.3

Never 8 3.6

Ever been absent from classes

Usually 19 8.5

Sometimes 88 39.6

Never 10 4.5

Table 4 Experience of symptoms among nursing students suffering from 
premenstrual syndrome (n = 190)

Variable No. %

Associated symptoms

Painful or tender breasts 6 3.1

Bloating or swelling of abdomen 13 6.8

Rapid mood changes 9 4.7

Depressed mood 5 2.6

(3 out of 4 symptoms) 189 99.4

Symptoms disappear with menstruation

Usually 186 97.8

Sometimes 4 2.1

Never 0 0.0

Symptoms reduce productivity in daily activities

Usually 114 60.0

Sometimes 60 31.5

Never 16 8.4
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This is concerning as previous studies 
showed that menstrual blood loss affects 
women’s quality of life and that heavy 
bleeding can put women at risk of anae-
mia [5,23,27,41].

Three or more symptoms of PMS 
(breast tenderness, abdominal bloating 
or swelling, rapid mood changes and de-
pressed mood) were reported by 54.0% 
of our students, which is slightly lower 
than a study in India which reported the 
prevalence of PMS as 67% [38]. Vari-
ous biosocial and psychological causes 
for the syndrome have been proposed, 
including abnormal serotonin function, 
presence of progesterone, altered en-
dorphin modulation of gonodotrophin 
secretion, exercise habits, smoking, use 
of alcohol, altered transcapillary fluid 
balance and a diet rich in beef or caf-
feine  containing  beverages  [42].  In 
our study 60% of the students reported 
that PMS affected their daily activities 
and 31.5%  that  it  sometimes  affected 
them. Similar studies among female 
high school adolescents showed that 
a majority identified dysmenorrhoea 
and PMS as problems that significantly 
affected their academic performance 
[31,32,38].

The results of this study showed that 
there was a relationship between PMS 
and abnormal age of menarche and 
irregular menstruation and also with 
dysmenorrhoea.

In logistic regression the odds of 
having irregular menstruation among 
nursing students that had abnormal 
menarcheal  age (< 12 years  and > 14 
years) was 4.76 times that of those hav-
ing normal menarcheal age. There were 
also a 3.17 higher risk of oligomenor-
rhoea and 6.92 higher risk of abnormal 
blood loss during their period. Other 
studies showed that age of menarche < 
11 years and > 14 years were associated 
with a higher prevalence of menstrual 
disorders [11,20].

In our  study 86.9% of  the women 
were single and 25.6% lived alone in dor-
mitories and there were a significant re-
lationship between residency and PMS 
and dysmenorrhoea. In logistic regres-
sion the odds of having dysmenorrhoea 
was 8.93 times higher among single 
students than those who were married 
and 2.04  times higher among students 
who lived in a dormitory than those 
who lived with their family. There were 
also significant relationships between 

marital status and regular menstrua-
tion  (OR 2.18)  and dysmenorrhoea 
(OR 8.93). Previous studies showed a 
relationship between marital status and 
menstrual disorders  [1,5,11]. The rea-
sons why certain kinds of lifestyle and 
being married reduces the prevalence 
of menstrual disorders are unclear but 
previous researchers have suggested 
that stress has an effect on menstrual 
disorders [17,18]. Previous studies also 
showed that socioeconomic status and 
living alone in a new environment un-
der stress was associated with menstrual 
disorders [17,18,20,28,36].

In summary, this study found a high 
percentage of different menstrual disor-
ders among young female students in 
Lebanon. These disorders are not only 
likely to affect the quality of life and future 
productivity of women but may also be 
indicators of underlying problems that 
can become serious in the future and this 
is an important concern for reproductive 
health policy-makers. Health education 
on menstrual problems targeting female 
students and their parents, and including 
education on reproductive health in the 
school curriculum may assist in early 
detection of these disorders.

Table 5 Logistic regression analysis of factors affecting menstrual disorders among nursing students (n = 352)

Variable Marital status Residency

B P-value OR (95% CI) B P-value OR (95% CI)

Irregular menstruation 0.78 0.02 2.18 (1.14–4.16) –0.186 0.45 0.83 (0.51–1.34)

Oligomenorrhoea –0.35 0.35 0.71 (0.34–1.50) 0.722 0.01 2.06 (1.18–3.60)

Polymenorrhoea 0.61 0.61 0.55 (0.29–1.03) –0.144 0.57 0.87 (0.53–1.42)

Hypo- or hypermenorrhoea –0.208 0.57 0.81 (0.40–1.66) –0.82 0.78 0.92 (0.52–1.63)

Abnormal amount of blood loss 0.48 0.17 1.62 (0.82–3.20) 1.71 0.009 2.04 (0.92–2.40)

Dysmenorrhoea 2.19 0.001 8.93 (4.14–19.3) 1.74 0.009 2.04 (1.20–3.48)

Premenstrual syndrome 0.74 0.02 2.10 (1.11–3.92) –0.635 0.01 0.53 (0.33–0.86)

OR = odds ratio; CI = confidence interval.
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Peer-led versus teacher-led AIDS education for female 
high-school students in Yazd, Islamic Republic of Iran
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ABSTRACT Peer-led programmes on AIDS prevention have shown a good level of effectiveness when tested among 
high-risk populations. This study compared peer-led and teacher-led methods of education about HIV/AIDS among 
female high-school students in Yazd city, Islamic Republic of Iran. In 2009 students in 3 high schools were trained 
by their classmates (peer-led), by the research team (teacher-led) or had no education (controls); 180 students 
completed a specially designed questionnaire based on the health belief model, before and after the intervention. 
Post-intervention mean knowledge scores increased 2-fold in the peer-led group, and this was significantly higher 
than the increase in the teacher-led group scores (1.5-fold). Control group scores were unchanged. In the peer-led 
programme all of the components of the model were significantly improved whereas in the teacher-led programme, 
only perceived severity and perceived barriers scored significantly higher after the intervention.
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ِقَبل املعلامت، يف مدينة يزد يف  ِقَبل الزميالت مقارنًا بالتثقيف من  التثقيف املتعلِّق بمرض اإليدز لطالبات املدارس العليا من 
مجهورية إيران اإلسالمية 

حممد حسني باقياين مقدم، حسني فرقاين، راضية ذو القدر، زهرة رهايي، بريسا خاين

السكانية  املجموعات  اختبارها لدى  الية عند  الفعَّ الزميالت مستوى جيدًا من  ِقَبل  اإليدز من  التثقيف حول مرض  برامج  لقد أظهرت  اخلالصة: 
م هذه الدراسة مقارنة بني طرق التثقيف حول اإليدز من ِقَبل الزميالت بتلك التي تتّم من ِقَبل املعلامت لدى طالبات  املعرضة الختطار مرتفع. وتقدِّ
املدارس العليا يف مدينة يزد يف مجهورية إيران اإلسالمية. ففي عام 2009 تم تدريب جمموعات من الطالبات يف ثالث مدارس: إما من ِقَبل زميالهتّن، 
ُتِرْكَن بدون تدريب )شاهدات(. وقد استكملت مئة وثامنون طالبة استبيانات مصممة خصيصًا  ِقَبل فريق بحثيٍّ من املعلامت، وإما أهنّن  وإما من 
ومرتكزة عىل نموذج املعتقدات الصحية، وذلك قبل وبعد القيام بالتثقيف. واتضح أن وسطي أحراز معارف الطالبات التالية للتدخل، قد ازدادت 
فتها املعلامت )ضعف  فتها الزميالت، وهو ارتفاع ُيْعَتدُّ به إحصائيًا أكثر من االزدياد لدى املجموعة التي ثقَّ بمقدار الضعفني بني املجموعة التي ثقَّ
ونصف(. أما األحراز لدى الشاهدات فلم تتغري. وقد تبني أن مجيع مكونات النموذج يف الربنامج الذي اضطلعت به الزميالت قد حتسنت، أما يف 
الربنامج الذي اضطلعت به املعلامت فلم تتحسن سوى األحراز املتعلقة باخلطورة الـُمْدَرَكة وبالعوائق الـُمْدَرَكة، إْذ زادت هذه األحراز زيادة ُيْعَتدُّ 

هبا إحصائيًا بعد القيام بالتدخل.

Comparaison de l'éducation sur le sida menée par des pairs ou par des enseignants auprès de lycéennes à 
Yazd (République islamique d'Iran)

RÉSUMÉ Les programmes de prévention du sida menés par des pairs ont démontré un bon niveau d'efficacité lors 
des tests dans des populations à haut risque. La présente étude a comparé les méthodes d'éducation sur le VIH/
sida menées par des pairs ou par des enseignants auprès de lycéennes dans la ville de Yazd (République islamique 
d'Iran). En 2009, des lycéennes de trois établissements secondaires ont été formées par leurs   camarades de 
classe (des pairs), par l'équipe de recherche (des enseignants), ou n'ont pas reçu de formation (groupe témoin). 
Au total, 180 lycéennes ont rempli un questionnaire élaboré pour l'occasion et reposant sur un modèle de 
croyances relatives à la santé, avant puis après l'intervention. Les scores moyens relatifs aux connaissances 
après l'intervention avaient doublé dans le groupe formé par des pairs. Cette augmentation était nettement 
supérieure à celle des résultats du groupe formé par des enseignants (1,5 fois). Les scores du groupe témoin n'ont 
pas évolué. Dans le programme mené par des pairs, toutes les composantes du modèle avaient augmenté de 
manière significative alors que dans le programme mené par des enseignants, seules les composantes relatives à 
la perception de la gravité et des obstacles avaient augmenté après l'intervention.
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Introduction

In the Islamic Republic of Iran, as in 
some other parts of the world, the 
prevalence of human immunodefi-
ciency virus (HIV) has been rising in 
recent years. The prevalence of HIV 
in  this  country was 2 per 100 000  in 
2004. Based on  the most  recent data 
published by the Ministry of Health and 
Medical Education  there were 13 357 
Iranians living with HIV/AIDS in 2006, 
of whom 94.5% were male  and 5.5% 
were female [1]. An important factor 
fuelling the spread of HIV/AIDS in 
developing countries is believed to be 
poor knowledge about how the disease 
is spread and how it can be prevented. 
In the study by Tavoosi et al. in 2004 it 
was shown that knowledge of students 
in the Islamic Republic of Iran about 
HIV/AIDS was only moderate [2]. It is 
therefore very important to educate the 
population for preventing the spread of 
HIV/AIDS.

Many studies have been carried 
out in the field of peer education on 
HIV/AIDS among young people. 
Programmes that focus on changing 
behaviours by promoting skills in com-
munication, negotiation and refusal in 
response to social and media pressure 
have been shown to be more effective 
than others [3,4]. However, doubts 
persist about who should be entrusted 
with conducting such interventions. In 
other fields, peer-led educational pro-
grammes have succeeded in delaying 
the onset  of  cigarette  smoking  [5]  or 
other drug use [6,7]. In AIDS preven-
tion, peer-led programmes have shown 
a good level of effectiveness when tested 
among high-risk populations, such as in-
travenous drug users and their partners, 
prostitutes and adolescents at high-risk 
[8,9] and among gay men [10–12]. This 
success has been attributed to the fact 
that members of the target population 
were directly involved in redefining 
and communicating to their peers so-
cial norms on the prevention of at-risk 
sexual behaviour. While global efforts to 

understand and improve the process and 
impact of peer education in the area of 
HIV/AIDS prevention have increased, 
the implementation of peer-led preven-
tion programmes within a young school 
population is still controversial [6].

The objective of the present study 
was to determine the effectiveness of 
peer-led education when compared 
with current curricula in AIDS preven-
tion programmes conducted at high 
schools in Yazd, Islamic Republic of 
Iran.

Methods

Setting and sample
This comparative study was carried out 
in  spring 2009. A  total of 180  female 
students were randomly selected from 3 
high schools (n = 60 in each school) in 
Yazd city, Islamic Republic of Iran. The 
high schools were selected by cluster 
sampling from the list of high schools at 
the Department of Education of Yazd 
province. The students were first-year 
students studying in the fields of litera-
ture, science or mathematics. The study 
was approved by the ethics committee 
of Shahid Sadoughi University of Medi-
cal Sciences and Health Services.

Intervention
Different educational models were ap-
plied for each high school. The students 
of one high school were assigned to 
peer-led education (peer-led group), 
the students of another high school to 
a teacher-led educational programme 
(teacher-led group) and the students 
of the third high school were a control 
group from a different area of the city 
who did not have any AIDS education.

For the peer-led education interven-
tion, a preliminary meeting involving 
teachers of every selected class, the 
headmaster of the high school and the 
researchers defined the criteria for the 
selection of peer leaders according to 
suggestions from the literature (charis-
matic personality, credibility, capacity in 

communicating and relationships with 
other students). The 9 peer leaders who 
were selected by the headteacher of 
the high school and some teachers of 
selected classes (3 students in every 
class) attended an 8-hour residential 
training course led by the researchers 
(who had expertise in health educa-
tion, general practice and public health). 
During this they were trained in the use 
of interactive methods for conducting 
the intervention and the use of the edu-
cational materials.

The intervention was based on ma-
terials developed by the Joint United 
Nations Programme on HIV/AIDS 
(UNAIDS) [13] and included slides, 
brochures, lectures and face-to-face 
teaching. The total length of the inter-
vention was 5 hours,  conducted over 
3 sessions. The teacher-led group was 
trained by the researcher team with 
the same materials that were used for 
the peer-led group. Both the peer-led 
and teacher-led education interven-
tions were based around the behaviour 
change theory of the health belief model 
(HBM).

Data collection
The data were collected using a specially 
designed questionnaire, based on the 
constructs of the HBM [14], consisting 
of 6 sections: information on individual 
social and demographic characteristics 
and other health-related behaviour (7 
questions), knowledge about HIV and 
AIDS (26 questions, score range 0–34), 
perceived susceptibility about HIV and 
AIDS (8 questions, score range 0–32), 
perceived severity about HIV and AIDS 
(6  questions,  score  range  of  0–24), 
perceived benefits (3 questions, score 
range 0–12) and perceived barriers (4 
questions,  score  range 0–16). Ques-
tions were  scored on a 5-point Likert 
scale  (from 4 =  strongly  agree  to 0 = 
strongly disagree). The questionnaire 
was distributed before the intervention 
(pre-test)  and  2 months  afterwards 
(post-test). All 180 students completed 
both questionnaires.
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The internal consistency of the 
questionnaire was calculated using the 
test–retest  technique among 15 simi-
lar subjects who did not participate in 
the final study. The overall reliability 
coefficient for the questionnaire was 
0.82.

Data analysis

All data were collected and transferred 
directly to SPSS, version 16. Data were 
presented as mean and standard devia-
tion (SD) scores of students before and 
after the intervention. For data analy-
sis, Kruskal–Wallis, Mann–Whitney, 
Spearman correlation and Wilcoxon 
were used and level of confidence inter-
val was 95%.

Results

Before the intervention there was no sig-
nificant difference between the 3 groups 
in terms of demographic characteristics 
such as parent’s education and parent’s 
age. The results also showed that mean 
scores on knowledge and components 
of the HBM (perceived susceptibility, 
perceived severity, perceived benefits 
and perceived barriers) were not signifi-
cantly different between the 3 groups 
before the intervention (Table 1).

After the intervention the mean 
knowledge scores of the peer-led group 
increased more  than 2-fold,  from 15.9 
(SD 4.4) to 33.7 (SD 1.9) out of 34), 
whereas a lower increase was seen in 

the teacher-led group, from 14.8 (SD 
4.5)  to 22.3 (SD 6.8). The knowledge 
scores of the control group remained 
the same over the 2-month time period 
[15.6 (SD 5.0) versus 15.8 (SD 4.9)] 
(Table 1).

After the intervention there was a 
highly significant increase in the peer 
led-group in mean scores on knowledge 
(P  < 0.001)  and  all  of  the  constructs 
of the HBM (P < 0.001  for perceived 
susceptibility, perceived severity and 
perceived barriers and P  <  0.021  for 
perceived benefits) (Table 1). In the 
teacher-led group, there were significant 
increases in knowledge, perceived sever-
ity and perceived barriers (P < 0.001), 
but there was no significant difference 

Table 1 Mean scores on knowledge and constructs of the health belief model (HBM) in the 3 groups of female students 
(n = 60 each group) before and after the educational intervention

Construct of HBM/intervention group Before intervention After intervention P-valuea

Mean (SD) Mean (SD)

Knowledge

Peer-led 15.9 (4.4) 33.7 (1.9) < 0.001

Teacher-led 14.8 (4.5) 22.3 (6.8) < 0.001

Control 15.6 (5.0) 15.8 (4.9) 1.0

P-valueb 0.212 < 0.001

Perceived susceptibility

Peer-led 20.1 (4.5) 29.3 (2.7) < 0.001

Teacher-led 22.5 (4.1) 23.5 (5.7) < 0.081

Control 21.1 (4.0) 21.8 (4.2) 1.0

P-valueb 0.11 < 0.001

Perceived severity

Peer-led 12.9 (7.5) 18.4 (2.1) < 0.001

Teacher-led 12.5 (2.9) 14.9 (6.8) < 0.001

Control 11.8 (2.8) 12.1 (2.6) 0.285

P-valueb 0.669 < 0.001

Perceived benefits

Peer-led 9.1 (2.6) 10.0 (2.5) 0.021

Teacher-led 8.7 (2.4) 9.4 (2.0) 0.066

Control 9.4 (2.0) 9.5 (1.9) 0.317

P-valueb 0.264 0.024

Perceived barriers

Peer-led 9.0 (3.4) 14.4 (3.1) < 0.001

Teacher-led 9.6 (3.5) 11.6 (3.5) < 0.001

Control 9.9 (3.2) 9.7 (3.0) 0.075

P-valueb 0.209 < 0.001
aWilcoxon test; bKruskal–Wallis test. 
SD = standard deviation.
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for perceived susceptibility (P = 0.081) 
and perceived benefits (P = 0.066).  In 
control group there were no significant 
differences in scores on knowledge or 
any of the constructs of the HBM.

Before the intervention, as shown 
in Table 1, there was no significant dif-
ference between the 3 groups (peer-
led, teacher-led and controls) in mean 
scores on knowledge and all constructs 
of the HBM. After the intervention there 
were significant differences between 
groups in knowledge and all HBM con-
structs (P  <  0.001  and P  =  0.024  for 
perceived barriers).

Table 2 shows the change  in mean 
scores before and after the interven-
tion. There was a significant difference 
between students in their knowledge 
according to their subject of study (P 
=  0.05). The  knowledge  of  students 
studying literature increased more than 
the students of science or mathemat-
ics. There was no significant difference 
between scores on the constructs of the 
HBM and subject studied (P > 0.5).

Discussion

The study results showed that both 
the peer-led and the teacher-led in-
terventions seemed to have induced 
improvements in knowledge, perceived 
susceptibility to HIV/AIDS, perceived 
severity of risk, perceived benefits and 
perceived barriers to change. While 
knowledge was significantly improved 

in the peer-led group compared with 
the teacher-led group, there were no 
changes in the control group before 
and after the intervention. These results 
are similar to those of Borgia et al. in 
Italy, who demonstrated that the peer-
led and teacher-led interventions both 
seemed to have induced improvement 
in knowledge, attitudes, risk perception 
and prevention skills and the peer-led 
method showed greater improvement 
in the level of knowledge about the 
HIV transmission and prevention 
[15].  In our  study  significant  changes 
in the knowledge of both intervention 
groups and no changes in control group 
after the intervention indicated that the 
educational sessions, both teacher- and 
peer-led, were effective in improving the 
student’s knowledge.

Numerous studies have evaluated 
the effects of peer-led educational pro-
grammes on high-risk populations, and 
different levels of effectiveness have 
been reported [10–12]. Mellanby et al. 
in the United Kingdom demonstrated 
that the results from adult-led school sex 
education were less effective than those 
delivered by peer-led programmes. The 
students in the intervention indicated 
that they were embarrassed during the 
peer-led sessions compared with adult-
led sessions [16]. Mellanby et al. also re-
ported that 76% of students in a peer-led 
group approved of their sex education 
compared with 42% of controls [17].

Using the HBM as the framework 
to help understand health-related 

behaviour, specifically attitudes to high-
risk behaviours for HIV transmission, 
our results showed that after the peer-led 
programme all of the components of 
the model were significantly improved 
whereas in the teacher-led programme, 
only perceived severity and perceived 
barriers scored significantly higher. That 
is, in the peer-led programme, students 
reduced their perceptions of HIV high-
risk behaviours when they believed in 
the effectiveness of strategies designed to 
reduce the risk or when they believed in 
the seriousness of the health condition. 
This does not mean that in the teacher-
led programme other components of 
the HBM were not effective in explaining 
attitudes to health-related behaviour.

Similar to the findings in our study, a 
study among Iranian prisoners showed 
that the only component of the HBM 
that was significantly associated with re-
duction of high-risk behaviour was per-
ceived benefit [18]. Our results are not 
consistent with the results of Hounton 
et al. in rural Benin, who identified per-
ceived efficacy (incomplete protective 
effect) and perceived utilization-related 
problems (any reported problem us-
ing condoms) as the main barriers to 
condom use [19]. Hence preventions 
strategies based on increasing perceived 
risk, perceived severity or adequate 
knowledge about HIV/AIDS may not 
be sufficient to induce condom use, 
for example. These results suggest that 
different methods may have different 
outcomes.

Table 2 Change in mean scores on knowledge and constructs of the health belief model (HBM) in the 3 groups of female 
students in different fields of study before and after intervention 

Variable Literature
(n = 35)

Science
(n = 18)

Mathematics
(n = 12)

P-valuea

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

Knowledge 47.2 (19.0) 17.8 (4.6) 14.4 (6.3) P < 0.05

Perceived susceptibility 5.4 (9.4) 8.6 (4.7) 6.0 (9.5) P = 0.729

Perceived severity 9.6 (4.7) 6.6 (3.2) 6.1 (3.6) P = 0.871

Perceived benefits 1.6 (2.9) 0.6 (4.3) 0.3 (4.3) P = 0.732

Perceived barriers 14.6 (4.9) 5.8 (3.7) 4.4 (4.2) P = 0.557
aKruskal–Wallis test. 
SD = standard deviation.
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Awareness of and discussion about 
HIV/AIDS still remains limited among 
many sectors of Iranian society, including 
adult girls. For risky behaviours related to 
sexuality, this may be due to the fact that 
sexual behaviour outside of marriage is 
still taboo in the country and is not openly 
discussed, especially in this age group. 
Interventions such as ours may not be 
acceptable to parents and the educational 

system and are likely to be censored. It 
should therefore be noted that we per-
formed this study in the context of these 
cultural barriers. Hasanian’s study in 
Muslim countries showed that in the field 
of AIDS prevention risk behaviour educa-
tion needs take account of the religious 
and social norms of the society [20]. 

Our results seem to confirm the 
theoretical basis and previous research 

findings of peer-led influences on 
health education [21,22]. Those studies 
did not investigate why peer-led educa-
tion might be more effective. Peer-led 
programmes may be more influential 
as role models or may be more popular. 
Further investigation into students’ per-
ceptions of such programmes would 
provide a greater insight into these fac-
tors.
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Dietary patterns and oral health in schoolchildren 
from Damascus, Syrian Arab Republic
I. Jaghasi,1 W. Hatahet 2 and M. Dashash 1

ABSTRACT This study investigated the association between dietary patterns and oral health in primary-school 
children from Damascus. A total of 504 children aged 6–12 years were enrolled and food frequency questionnaires 
were distributed to their guardians to evaluate food consumption. Dental health was evaluated by gingival 
index and presence of untreated dental caries. Consumption of food groups was lower than recommended 
frequencies, whereas consumption of sugars was high. High sugar consumption (OR 5.26), low consumption 
of dairy products (OR 2.45) and poor oral hygiene (OR 2.98) remained risk factors for dental caries in multiple 
regression analysis. Poor oral hygiene (OR 18.5), high consumption of sugars (OR 1.82) and low frequency of 
tooth brushing (OR 1.98) also remained as risk factors for gingivitis regardless of all confounders included in the 
analysis. Comprehensive educational programmes about dietary patterns and their relation to oral health should 
be provided for children and their guardians.
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األنامط الغذائية وصحة الفم لدى أطفال املدارس يف دمشق، اجلمهورية العربية السورية 
إيناس جغيص، وائل حتاحت، ميسون دشاش

اخلالصة: يستقيص الباحثون يف هذه الدراسة الرتابط بني األنامط الغذائية وبني صحة الفم يف أطفال املدارس االبتدائية يف دمشق. وقد شملت الدراسة 
ع الباحثون عىل أوليائهم استامرات لتقييم تواتر استهالك الطعام لدهيم.  مخس مئة وأربعة أطفال ترتاوح أعامرهم بني ستة أعوام واثنَْي عرش عامًا، ووزَّ
وقام الباحثون بتقييم صحة األسنان بتحديد الـَمنَْسب اللثوي ووجود نخر سني غري املعالج. ووجد الباحثون أن استهالك املجموعات الغذائية كان 
أقل من التواتر املوىص به، وحتديد املنسب اللثوي، ولو أن استهالك السكريات مرتفع، كام وجدوا أن عوامل االختطار التي الزالت تؤثر يف النخر 
د تتمثَّل يف االستهالك املرتفع للسكريات )OR = 5.26(، االستهالك املنخفض ملنتجات األلبان )OR = 2.45(، وسوء  يف املتعدِّ السني وفق التحليل التََّحوُّ
العناية بصحة الفم )OR = 2.98(. أما بالنسبة اللتهاب اللثة بغض النظر عن العوامل األخرى املسببة لاللتباس التي أدرجت يف التحليل، فقد متّثلت 
عوامل االختطار يف سوء العناية بصحة الفم )OR = 18.5(، واالستهالك املرتفع للسكريات )OR = 1.82(، والتواتر املنخفض لتنظيف األسنان بالفرشاة 

)OR= 1.98(. وَخَلص الباحثون إىل وجوب تقديم برامج تثقيفية شاملة حول أنامط التغذية وعالقتها بصحة األسنان لدى األطفال ولدى ذوهيم.

Habitudes alimentaires et santé bucco-dentaire chez des écoliers à Damas (République arabe syrienne)

RÉSUMÉ La présente étude a examiné l'association entre les habitudes alimentaires et la santé bucco-dentaire 
chez des écoliers du primaire à Damas. Au total, 504 enfants âgés de 6 à 12 ans ont été recrutés et des 
questionnaires de fréquence alimentaire ont été distribués aux personnes qui avaient la charge des enfants 
pour évaluer leur consommation d'aliments. La santé dentaire a été évaluée par rapport à un indice gingival et la 
présence de caries dentaires non soignées. La consommation des aliments des différents groupes était inférieure 
aux recommandations, alors que la consommation de sucre était supérieure. Dans l'analyse de régression 
multiple, une forte consommation de sucre (O.R. 5,26), une faible consommation de produits laitiers (O.R. 2,45) 
et une hygiène bucco-dentaire insuffisante (O.R. 2,98) étaient des facteurs de risque pour les caries dentaires. 
Une mauvaise hygiène bucco-dentaire (O.R. 18,5), une forte consommation de sucre (O.R. 1,82) et une 
fréquence insuffisante du brossage des dents (O.R. 1,98) représentaient aussi des facteurs de risque de gingivite, 
indépendamment de l'ensemble des facteurs de confusion inclus dans l'analyse. Des programmes d'éducation 
complets sur les habitudes alimentaires et leur relation avec la santé bucco-dentaire doivent être proposés aux 
enfants et aux personnes qui en ont la charge.
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Introduction

The relationship between diet and den-
tal diseases has been confirmed by many 
studies worldwide [1–14]. The intake of 
extrinsic sugars more than 4 times per 
day was found to be associated with an 
increased risk of dental caries [5]. A link 
was found between higher plaque vol-
umes, increased gingivitis and high su-
crose diets [9]. Milk, cheese and yogurt, 
however, were inversely associated with 
caries and therefore may have cario static 
properties [6–8]. In low income African 
American children aged 3–5 years  the 
consumption of sweetened drink was 
a risk factor for dental caries, while the 
consumption of milk and real fruit juice 
was linked to decreased severity of den-
tal caries [14]. Low intake of calcium 
has been found to be associated with 
periodontal disease, and consequently 
adequate calcium intakes may have a 
role in the treatment of periodontal 
disease [10]. Current studies have dem-
onstrated a potential protective role of 
vitamin C in periodontal disease [11].

The role of diet as a direct cause of oral 
disease has also been reported in countries 
of the Eastern Mediterranean region. For 
example, Sayegh et al. undertook a study of 
the association between oral health, infant 
feeding and dietary practices in 4–5-year-
old Jordanian children. They reported 
that eating confectionary as a snack and 
having marmalade/jam/ honey/halawi 
at breakfast and dinner were associated 
with dental caries, while dental plaque was 
associated with gingivitis [13]. There are 
no similar data, however, concerning chil-
dren in Damascus, Syrian Arab Republic. 
The aim of this study was therefore to in-
vestigate the association between dietary 
patterns and oral health in schoolchildren 
aged 6–12 years in Damascus.

Methods

Sample
The Dimensions Research sample size 
calculator was used to determine the 

sample  size of  the present  study  [15]. 
Assuming that the total population of 
schoolchildren  aged  6–12  years was 
122 000, the total estimated sample size 
was 384 subjects with a 95% confidence 
level  and  80%  power.  To  overcome 
sampling error, the sample size was 
increased by 30%,  to give a minimum 
sample size of 500.

A random sample of pupils was se-
lected from 8 primary schools located in 
4 geographical areas with diverse socio-
economic characteristics in Damascus 
city. The study was undertaken between 
2010–11. Questionnaires  were  sent 
to  the  guardians of 650  children  and 
559  (86%) were  returned.  A  further 
43 uncompleted questionnaires were 
excluded and the data from 8 medi-
cally compromised children and 4 chil-
dren from foreign nationals resident in 
Damascus were excluded. The results 
therefore  related  to 504 children (263 
males  and  241  females)  aged  6–12 
years.

Informed consent was obtained 
from the guardians of all children. 
Ethical approval was obtained from the 
Board of Scientific Affairs at the Faculty 
of Dentistry, University of Damascus. 
In addition, approval was obtained from 
the Syrian Ministry of Education in or-
der to conduct this study in the selected 
primary schools.

Data collection
Food intake was assessed by a food fre-
quency questionnaire which contained 
a list of 70 food items. This was designed 
from a previous study undertaken to 
investigate eating patterns of children 
from New Zealand [16]. Foods that 
were not commonly consumed in the 
Syrian Arab Republic were excluded. 
The questionnaire was then translated 
into Arabic and validated on 25 children 
from the same population as a pilot. 

Food was categorized into 6 groups: 
bread  and  cereals;  fruits;  vegetables; 
milk and dairy products; meat and leg-
umes; and fat and sugars. Foods which 
contained both cereals and sugars (e.g. 

cakes, biscuits, muffins) were catego-
rized as sugars.

To analyse the association between 
food intake and gingivitis, fruits and veg-
etables were classified into 3 subgroups: 
vitamin-C-rich;  vitamin-A-rich;  and 
others [17]. Children were considered 
consumers of a food if the intake was 
daily or weekly. They were considered 
as non-consumers if they had never 
consumed that food or consumed it 
only monthly. Children were classified 
into 2 groups according  to  their daily 
consumption: adequate consumption 
or inadequate consumption. For con-
sumption of sugars, children were di-
vided into 3 groups: 1–3 times per day; 
4–7 times per day; or > 7 times per day.

Clinical examinations were per-
formed to determine the presence or 
absence of dental caries and/or gingi-
vitis. The examination was conducted 
in schools by the same examiner (I .J.) 
under natural light. Dental caries was 
assessed using a plane mirror and dental 
probe, while oral hygiene and gingi-
val inflammation was assessed using a 
World Health Organization (WHO) 
probe. Assessment of gingival inflam-
mation was based on the gingival index 
of Löe and Silness [18]. The WHO 
diagnostic criteria were used and caries 
was only recorded if there was a vis-
ible break in the enamel or a marked 
shadow under the enamel. Where any 
doubt existed, the enamel surface was 
classified as sound [19]. Assessment of 
oral hygiene was based on the simplified 
debris index of Greene and Vermillion 
[20].

Data analysis
SPSS, version 18 statistical package 
was used to analyse the data. The chi-
squared test was used to determine 
the independence of the association 
between daily consumption of food 
groups, and caries prevalence or gingivi-
tis. Multiple logistic regression was used 
to determine the risk factors for dental 
caries after adjusting for covariates. The 
dependent variable was dental caries. 
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It was coded as present/absent. The 
independent variables were: mother’s 
education (high/low), father’s edu-
cation (high/low), economic status 
(good/bad),  sugar  consumption  (≤ 
3/> 3 times/day), milk and dairy 
consumption (adequate/inadequate), 
oral hygiene (good/poor) and tooth 
brushing (yes/no). In addition, mul-
tiple logistic regression was also used 
to determine the risk factors for gingi-
vitis after adjusting for covariates. The 
dependent variable was gingivitis. It 
was coded as present or absent. The 
independent variables were: mother’s 
education (high/low), father’s edu-
cation (high/low), economic status 
(good/bad),  sugar  consumption  (≤ 
3/> 3 times/day), consumption of milk 
and other dairy products (adequate/
inadequate), consumption of vitamin-
C-rich foods (adequate/inadequate), 
oral hygiene (good/poor) and tooth 
brushing (yes/no). Odds ratios (OR) 
with  95%  confidence  interval  (CI) 
were also recorded for all variables 
investigated.

Results

Background demographic 
characteristics and dental 
health
The mean age of  the 504 children  in-
cluded  in  this  study was 9.5 (SD 1.9) 
years. Table 1 shows the general char-
acteristics of  the  subjects  investigated; 
41% of  children had poorly  educated 
mothers  (primary  school),  42%  had 
poorly  educated  fathers  and  49%  of 
children belonged to families with poor 
socioeconomic status.

Dental examination showed that 
57% of  the children had good oral hy-
giene while 8% had poor oral hygiene. 
One-quarter of children (26%) did not 
brush  their  teeth daily, while only 25% 
of children reported brushing more 
than once per day.  In addition, 85% of 
the children had caries and 15% were 
free of caries in both dentitions. Half of 

the children (51%) had mild gingivitis, 
while 40% and 9% had moderate  and 
severe gingivitis respectively.

Dietary patterns
The most frequently reported food 
eaten was  bread. About  86% of  the 
children were reported to eat bread 
daily. Rice, chips and popcorn were 
popular cereals eaten daily by chil-
dren. The most frequently reported 
vegetable consumed was tomatoes, 
reported  to be eaten daily by 44% of 
the children. Consumption of fruits 
was low among schoolchildren. Ap-
ples, oranges and bananas were the 
fruits most frequently consumed daily. 
Apples were reported to be consumed 
daily by 30%, oranges by 26% and ba-
nanas by 21% of children. Consump-
tion of yogurt and cheese was more 
common than consumption of milk. 
Yogurt was reported to be eaten by 
62% of  the children while cheese and 
milk were eaten by 50% and 38% of 
children respectively. Protein sources 
were mainly taken from eggs, as 38% of 

the children were reported to eat eggs 
every day, while 10% ate falafel (deep-
fried ground chickpeas), 7% luncheon 
meat and 6% hummus (ground chick-
peas). Olives and olive oil were the 
most common fats eaten daily by chil-
dren. Sugar consumption was high in 
general, as 45% of children consumed 
sugars 3–7  times a day and 29% > 7 
times a day. Among the most com-
mon sugar sources, tea with sugar was 
consumed daily by 80% of  children. 
Plain biscuits, biscuits with chocolate 
and  chocolates were  eaten  by  52%, 
44% and 33% of children respectively.

Consumption of food groups was 
deficient  except  for  sugars  (Table 2). 
Milk and dairy products group were 
mostly consumed at recommended 
frequencies; intake was sufficient in 61% 
of children. The intake of vegetables was 
sufficient in 43% of children and 42% of 
children consumed sufficient cereals. 
In contrast,  68% and 71% of  children 
did not consume adequate amounts of 
meat and fruit respectively.

Table 1 General characteristics of the children investigated (n = 504)

Variable No. %

Economic status

Good 98 19

Moderate 159 32

Poor 244 49

Mother’s education

High (university) 76 15

Moderate (secondary, high school) 223 44

Low (primary) 204 41

Father’s education

High (university) 77 15

Moderate (secondary, high school) 217 43

Low (primary) 209 42

Oral hygiene

Good 288 57

Fair 177 35

Poor 39 8

Tooth brushing (times/day)

0 133 26

1 245 49

> 1 124 25
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Association between dental 
caries and diet
Table 2 shows the association between 
caries prevalence and daily consump-
tion of food groups. There was no 
significant difference between dental 
caries and daily consumption of fruits, 
vegetables, cereals, meat and legumes. 
However, there was a highly significant 
association between dental caries 
and daily consumption of sugars (P < 
0.001). Approximately half of children 
(54%) who were  caries-free were  re-
ported to consume sugars ≤ 3 times per 
day. More  children  (73%) who were 
caries-free were reported to consume 

adequate amounts of milk and other 
dairy products.

In order to determine the most im-
portant confounders associated with 
the risk of dental caries, all independent 
variables revealed by univariate analysis 
as significant were considered in the 
multiple logistic regression analysis 
(Table 3). This showed that sugar con-
sumption > 3 times a day increased the 
risk of caries by 5.26. Poor oral hygiene 
also  increased  the  risk by 2.98, while 
consumption of dairy and other milk 
products reduced the risk of having den-
tal caries by 2.45 regardless of mother’s 

education, father’s education, economic 
status and tooth brushing.

Table 4 shows the association be-
tween gingivitis and daily consumption 
of food groups. There was a significant 
difference between gingivitis and daily 
consumption of sugars. Severe gingivi-
tis was more frequent in children who 
reported to consume sugars > 7 times 
a day (40% versus 22% who consumed 
sugar  ≤  3  times  per  day, P  =  0.003). 
In addition, severe gingivitis was more 
frequent in children who were reported 
not consuming adequate intake of milk 
and other dairy products  (47% versus 
33% mild gingivitis, P = 0.038). Moreo-
ver, severe gingivitis was more frequent 
in children who reported inadequate 
intake of vegetables and fruits rich in vi-
tamin C (51% versus 42% mild gingivi-
tis, P = 0.027). There was no significant 
difference between gingivitis and daily 
consumption of other food groups.

In order to determine the most im-
portant confounders associated with 

Table 2 Association between caries prevalence and daily consumption of food groups

Consumption of food groups Total
(n = 504)

Caries-free
(n = 78)

Caries
(n = 426)

P-valuea

No. % No. % No. %

Fruit (apples, oranges)

Adequate 144 29 24 31 120 28
0.366

Inadequate 360 71 54 69 306 72

Vegetables (tomatoes, carrots)

Adequate 217 43 36 46 181 43
0.319

Inadequate 287 57 42 54 245 57

Bread & cereals (pasta, rice)

Adequate 211 42 30 39 181 43
0.297

Inadequate 293 58 38 61 245 57

Dairy (milk, yogurt, cheese)

Adequate 309 61 57 73 252 59
0.013

Inadequate 195 39 21 27 174 41

Meat & legumes (eggs, chicken)

Adequate 162 32 31 40 131 31
0.078

Inadequate 342 68 47 60 295 69

Sugars (chocolate, jam) (times/day)

≤ 3 133 26 42 54 86 20

< 0.0014–7 228 45 26 33 203 48

> 7 143 29 10 13 137 32
aChi-squared test.  

Table 3 Multiple logistic regression analysis for dental caries

Independent variable OR (95% CI) P-value

Sugars (≤ 3 versus > 3 times/day) 5.26 (3.06–9.06) < 0.001

Dairy (adequate versus inadequate) 2.45 (1.35–4.42) 0.003

Oral hygiene (good/fair versus poor) 2.98 (1.63–5.47) < 0.001

Dependent variable: dental caries. 
OR = odds ratio; CI = confidence interval.
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the risk of gingivitis, all independent 
variables revealed by univariate analysis 
as significant were considered in the 
multiple logistic regression analysis 
(Table  5).  Sugar  consumption  >  3 
times a day increased the risk of having 
gingivitis  by  1.82.  Poor  oral  hygiene 
increased the risk of having gingivitis by 
18.5 and not practising  tooth brushing 
increased the risk of having gingivitis by 
1.98 regardless of all variables included 
in the analysis.

Discussion

The present study investigated the 
relationship between dietary patterns 
and oral health using a food frequency 
questionnaire to evaluate food con-
sumption. Previous studies have found 
that food frequency questionnaires are a 
valid tool for investigating a relationship 
between diet and dental diseases [21]. 
In the present study, the questionnaire 
was designed to be easily understood, 

simple and quick to complete and inex-
pensive to administer.

Inadequate intake of all food groups 
by schoolchildren was noted except for 
sugars. Milk and dairy products were suf-
ficient  in 61% of children because they 
ate yogurt and cheese daily at breakfast 
or dinner. The intake of vegetables was 
sufficient in 43% of children and about 
42% of children had  sufficient cereals. 
The reason for the low consumption 
of cereals may due to the classification 
of all foods containing both cereals and 
sugars as sugars.

Only 32% and 29% of children con-
sumed meat and fruits adequately. The 
majority of children consumed meat 
2–3  times per month. The diet of  the 
children was based on bread, yogurt and 
cheese, tomatoes and the main source 
of protein was eggs.

Table 4 Association between gingivitis and daily consumption of food groups

Consumption of food groups Mild
(n = 258)

Moderate
(n = 201)

Severe
(n = 45)

P-valuea

No. % No. % No. %

Fruit & vegetables: vitamin C-rich (tomatoes, oranges)

Adequate 149 58 91 45 22 49
0.027

Inadequate 109 42 110 55 23 51

Fruit & vegetables: vitamin A-rich (carrots, spinach)

Adequate 90 35 64 32 12 27
0.508

Inadequate 168 65 137 68 33 73

Fruit & vegetables: other (bananas, peas)

Adequate 73 28 52 26 9 20
0.478

Inadequate 185 72 149 74 36 80

Bread & cereals (pasta, rice)

Adequate 116 45 78 39 17 38
0.350

Inadequate 142 55 123 61 28 62

Dairy (milk, yogurt, cheese)

Adequate 172 67 113 56 24 53
0.038

Inadequate 86 33 88 44 21 47

Meat & legumes (eggs, chicken)

Adequate 90 35 64 32 8 18
0.076

Inadequate 168 65 137 68 37 82

Sugars (chocolate, jam) (times/day)

≤ 3 80 31 38 19 10 22

0.0033–7 120 47 92 46 17 38

> 7 58 22 71 35 18 40
aChi-squared test.  

Table 5 Multiple logistic regression analysis for gingivitis 

Independent variables OR (95% CI) P-value

Sugars (≤ 3 versus > 3 times/day) 1.82 (1.07–3.09) 0.026

Oral hygiene (good/fair versus poor) 18.5 (11.6–29.6) < 0.001

Tooth brushing (yes versus no) 1.98 (1.18–3.32) 0.010

Dependent variable: gingivitis. 
OR = odds ratio; CI = confidence interval.
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The results presented were simi-
lar to those which demonstrated that 
diet was deficient in all food groups in 
Indian children aged 6–12 years  [22]. 
The study reported that the intake of 
milk and fruits were almost zero, and 
the diet was supplemented by green 
leafy vegetables and rice. Similarly, in 
the United States it was found that only 
30% of  children aged 2–11 years met 
the recommendations for fruits, cereals, 
meat and dairy products, and only 36% 
of them met the recommended intake 
of  vegetables  [23].  In Taiwan,  it was 
found that children aged 6–12 years had 
a low intake of fruit, vegetables, cereals 
and dairy products, but a high intake of 
protein-rich foods [24].

Our results showed a large intake 
of sugars. Yabao et al. reported similar 
results in children aged 6–12 years from 
the Philippines [25]. The intake of sugar 
was double the WHO recommended 
intake [25]. Similarly, other studies have 
noted a high intake of sweets and desserts 
by children in the United States [26,27].

Not surprisingly, this study found a 
highly significant association between 
dental caries and daily consumption of 
sugars  (OR 5.26). These findings  are 
in agreement with many other stud-
ies  [5,28]. The drop  in  the pH of  the 
oral environment and the consequent 
demineralization of the tooth enamel 
[3] may explain these findings.

Our study also found a significant 
relationship between dental caries and 
consumption of dairy products (OR 
2.45), which  again has been  reported 
previously by many studies. These dem-
onstrated an association between higher 
dairy intake and reduced rates of caries 
and attributed this to the presence of fat, 
calcium, phosphorus and case in which 
are considered as protective factors [7,8].

The present study did not find any 
association between fruit consump-
tion and caries. This result may due to 
the low consumption of fruits by the 
children. It should be emphasized that 
this point is controversial. Some studies 
have suggested that consumption of 
fresh fruit with its high carbohydrate 
content may increase the risk of dental 
caries [29], while others have found an 
association between eating fruits and 
decreased  rates of dental  caries  [12]. 
Future, more comprehensive studies 
of fresh fruits and their carbohydrate 
content would be helpful to investigate 
the role of fruits in dental caries.

When all variables were combined 
in multiple logistic regression analysis, 
sugar consumption, dairy product con-
sumption and oral hygiene emerged 
as having a significant effect on the 
prevalence of dental caries, while other 
variables (mother’s education, father’s 
education, economic status and tooth 
brushing) had no significant effect. 
Sugar consumption was also associated 
with a higher presence of severe gingivi-
tis (OR 1.82). This is in agreement with 
a previous study which found that fre-
quent sugar intake resulted in increased 
gingival inflammation in young adults 
[9]. Those results were explained by the 
association between high sucrose intake 
and increased plaque volume due to the 
production of extracellular glucans.

Interestingly, multiple logistic re-
gression analysis showed that dairy 
products and the consumption of 
vitamin C did not have an important 
role in gingivitis when compared with 
factors  such as oral hygiene (OR 18.5, 
95% CI: 11.6–29.6),  sugar  consump-
tion  (OR  1.82,  95% CI:  1.07–3.09) 
and tooth brushing (OR 1.98, 95% CI: 
1.18–3.32). Children at highest  risk of 

gingivitis were those who had abundant 
plaque and who consumed sugars > 
3 times per day. Previous studies have 
found an inverse association between 
the intake of dairy products and the 
prevalence of periodontitis  [30,31].  It 
has been suggested that adequate diet 
and nutrition may improve the resist-
ance of individuals to infection and may 
also influence the virulence of perio-
dontal pathogens and plaque formation 
by providing bacteria with the necessary 
nutrients or by altering their surround-
ing environment [31]. A previous study 
has found an association between re-
duced intake of vitamin C and increased 
risk of periodontal disease in adults 
[11], and explained the important role 
of vitamin C in decreasing the perme-
ability of the gingival epithelium and 
thus preventing penetration of bacterial 
toxic substances into the periodontal 
tissue. Studies which investigated di-
etary patterns in different ethnic and age 
groups may explain the disagreement 
with our results.

The present study provides informa-
tion about the dietary patterns and their 
relationship to oral health of children 
aged 6–12 years. Future research would 
benefit from a larger sample and investi-
gation of different age groups to confirm 
these findings. Inadequate consump-
tion of food groups except for sugars was 
found, and sugar consumption was a 
risk factor for dental caries and gingivitis. 
Oral hygiene had the strongest associa-
tion with gingivitis. We recommend that 
advice about diet, especially restriction 
of sugar consumption, should be applied 
in educational programmes in schools 
in the Syrian Arab Republic. In addition, 
national programmes of dental health 
education are needed to improve the oral 
health behaviour and brushing habits.
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Pattern of dermatoses in Iraqi children 
M. D. Al-Mendalawi 1 and J.G. Ibrahim 2

ABSTRACT The prevalence of paediatric dermatoses has risen in Iraq from 33.5% in 1987 to 40.9% in 2010. The 
objective of this study was to document the pattern of dermatoses in Iraqi children attending the outpatient 
clinic of a teaching hospital in Baghdad, Iraq. We conducted a cross-sectional study of 663 children under the 
age of 12 years who attended for dermatological consultation during 2008. The study showed that the prevailing 
dermatoses were as follow: infectious (32.3%), eczematous (20.8%), pigmentary (17.8%), papulosquamous 
(14.2%), drug-induced (4.5%), nutritional deficiency (1.8%) and miscellaneous (8.6%). The studied patterns of 
dermatoses were similar to that reported in other developing countries. 
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أنامط االعتالالت اجللدية لدى األطفال يف العراق
حممود ظاهر املندالوي، مجال جرجس إبراهيم

اخلالصة: ُلوِحَظ ازدياد معدل انتشار االعتالالت اجللدية يف أطفال العراق من 33.5% يف عام 1987 إىل 40.9% يف عام 2010. وقد َهَدَفْت هذه الدراسة 
العراق.  بغداد،  التعليمية يف  املستشفيات  العيادات اخلارجية يف أحد  يراجعون  الذين  العراقيني  أنامط االعتالالت اجللدية لدى األطفال  توثيق  إىل 
فأجرى الباحثان دراسة مستعرضة شملت ست مئة وثالثة وثالثني طفاًل دون سن الثانية عرشة ممن كانوا يراجعون لطلب املشورة اجللدية يف غضون 
عام 2008. وقد أظهرت الدراسة أن أكثر االعتالالت اجللدية انتشارًا هي: العدوى )32.3%(، فاإلكزيمة )20.8%(، فاالعتالالت التصبُّغية )%17.8(، 
قة )%8.6(.  ضة باألدوية )4.5%(، فالَعَوز الغذائي )1.8%(، ثم بعض األمراض املتفرِّ فاالعتالالت احلََطاطيَّة الَوَسفيَّة )14.2%(، فاالعتالالت املحرَّ

َلْتها التقارير الصادرة من بلدان نامية أخرى. ويتبنيَّ من الدراسة أن أنامط االعتالالت اجللدية التي أظهرهتا هي مماثلٌة لتلك التي سجَّ

Caractéristiques des dermatoses chez des enfants iraquiens 

RÉSUMÉ La prévalence des dermatoses pédiatriques en Iraq est passée de 33,5 % en 1987 à 40,9 % en 2010. La 
présente étude visait à documenter les caractéristiques des dermatoses chez des enfants iraquiens fréquentant  
un centre de consultation externe d'un hôpital universitaire à Bagdad (Iraq). Nous avons mené une étude 
transversale auprès de 663 enfants de moins de 12 ans soignés en consultation dermatologique en 2008. 
L'étude a révélé que les dermatoses prévalentes étaient les suivantes : dermatoses infectieuses (32,3 %), 
eczémateuses (20,8 %), pigmentaires (17,8 %), papulosquameuses (14,2 %), médicamenteuses (4,5 %), 
nutritionnelles dues à des carences (1,8 %) et dermatoses d'autres origines (8,6 %). Les caractéristiques des 
dermatoses étudiées étaient similaires à celles notifiées dans d'autres pays en développement. 
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Introduction

Dermatoses represent an important 
public health burden, particularly in 
developing countries, where high preva-
lence  figures  (21%–87%)  have  been 
reported [1]. Children present a higher 
prevalence rate than adults for pyoderma 
(especially under 5 years of age), certain 
mycoses (tinea capitis) and, to a lesser 
extent, scabies. Skin disorders represent 
one of the main organ-specific reasons 
for visiting a primary health care centre. 
Despite the relative paucity of objective 
data and some methodological restric-
tions, the main etiological factors in 
developing countries are factors such as 
hot and humid climate, low hygiene and 
poor access to water, high interpersonal 
contact and household overcrowding 
and reactions to insect bites and scabies 
[1]. Apart from the financial burden on 
families to treat skin diseases in their 
children [2], late diagnosis and/or poor 
treatment of certain paediatric derma-
toses have a significant impact on sleep 
pattern, growth potential and quality of 
life of children and their parents [3]. 

In Iraq, the prevalence paediatric 
dermatoses  has  risen  from  33.5%  in 
1987  [4]  to  40.9%  in  2010  [5]. This 
could be attributed to a decline in the 
socioeconomic conditions of most Iraqi 
people and a general deterioration in 
services which followed the 1991 Gulf 
War, economic sanctions and the inva-
sion of  Iraq by Allied Forces  in 2003, 
with the accompanying internal conflict. 
A great deal of research has been con-
ducted on dermatoses in Iraq. However, 
data about dermatoses among children 
are lacking. The aim of this study was 
to identify the pattern of dermatoses 
in Iraqi children, with the hope that the 
data will be useful for practising paedia-
tricians and dermatologists. 

Methods

A cross-sectional study was carried out 
on 663  children under  the  age of  12 

years with various dermatoses who 
attended the dermatological consulta-
tion outpatient clinic at Al-Kindy teach-
ing hospital in Baghdad between 1 July 
to 31 December 2008. Patients with 
known chronic dermatoses who came 
for regular fellow-up were excluded 
from the study to avoid repeat data. 

Diagnoses were made after his-
tory taking and clinical examination. 
The diagnostic criteria listed in Nelson 
textbook of paediatrics were considered 
in the clinical diagnosis of the studied 
dermatoses [6]. Certain laboratory in-
vestigations such as direct microscopic 
examination of skin scrapings with 10% 
potassium hydroxide for fungi, fluores-
cence under wood-light lamp, direct 
microscopic examination of skin scrap-
ings for scabies, complete blood count, 
differential white blood cell count and 
erythrocyte sedimentation rate were 
performed whenever necessary to con-
firm diagnosis. 

The collected data were analysed 
and frequencies and percentages tabu-
lated according to diagnosis.

Results

Of 663 children included over the 
6-month  period,  374  (56.4%)  were 
males and 289 (43.6%) were  females. 
The male  to  female  ratio was 1:0.77. 
Their age  ranged  from 1 month  to 12 
years with a mean age of 5.8 (standard 
deviation 3.9) years. 

Table 1 shows the distribution of 
various dermatoses by age and sex of the 
studied patients. 

Infectious dermatoses were the pre-
ponderant type of dermatosis (214 cases, 
32.3%). Among  them,  fungal were  the 
most  common  infections  (13.3%),  fol-
lowed by parasitic  (9.8%),  viral  (5.1%) 
and bacterial (4.1%). Tinea (5.9%), pity-
riasis  versicolor (3.8%) and candidiasis 
(3.6%) were the commonly encountered 
fungal dermatoses. Parasitic dermatoses 
constituted  (9.8%)  of  total  infectious 
dermatoses,  notably  scabies  (4.2%), 

pediculosis  (3.6%),  and  cutaneous 
leishmaniasis  (2.0%). Viral dermatoses 
formed 5.1% of  the  total  and  included 
warts  (2.1%), molluscum contagiosum 
(1.5%), herpetic  stomatitis  (1.2%) and 
chickenpox  (0.3%).  Bacterial  derma-
toses  represented  the  least  (4.1%) and 
included  impetigo  (2.3%), boil  (1.2%) 
and cellulitis (2.7%).

Eczematous dermatoses were the 
second most  common  category  (145 
cases, 21.9%). Atopic dermatitis was the 
preponderant  type  (14.5%). Most pa-
tients with atopic dermatitis were below 
8 years of age with the peak incidence in 
the 0–3 year age group. Facial and flexur-
al involvements were mainly observed in 
the studied patients. Other less common 
eczematous dermatoses were contact 
dermatitis  (4.7%),  seborrhoeic dermati-
tis (2.7%) and pityriasis alba (1.1%). 

Pigmentary disorders were the third 
ranking dermatosis (118 cases, 17.8%) 
with vitiligo being the most common, 
in  8.3% of  patients. The mean  age of 
patients with vitiligo was 5.9 (SD 1.8) 
years. Segmental, acrofacial and halo 
nevi were the commonest presentation. 
The most frequent site of involvement 
was  the head (58.2%)  followed by  the 
trunk (29.1%) and limbs (9.1%). Other 
less common pigmentary dermatoses 
included post-inflammatory hypopig-
mentation (5.6%) and postinflamma-
tory hyperpigmentation (3.9%).

Papulosquamous dermatoses 
were the fourth ranked type (94 cases, 
14.2%).  Among  them,  psoriasis  was 
the most  common (5.3%). The mean 
age of patients with psoriasis was 7.3 
(SD 2.5) years. The scalp were the most 
common  initial  site  affected  (28.6%) 
followed by flexures of  legs  (17.1%). 
Classical plaque psoriasis was the most 
frequent clinical presentation (62.8%) 
followed by guttate psoriasis  (14.3%). 
Nail  involvement was seen in 22.8% of 
patients in the form of pitting, ridging 
and discolouration. Other papulos-
quamous dermatoses involved lichen 
planus (3.9%), pityriasis  rosea (2.9%), 
and pityriasis rubra pilaris (2.1%).
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Drug-induced dermatoses ranked 
fifth (30 cases, 4.5%). Penicillin deriva-
tives, trimethoprim–sulfamethoxazole, 
cephalexin, erythromycin, and sodium 
valproate were the preponderant drugs 
causing adverse skin reactions. Their 
adverse skin effects varied from simple 
maculopapular rash to bullous lesions.

Nutritional deficiency disorders 
were the least common dermatoses. 
They were noticed  in only 12 (1.8%) 
children: 8 (1.2%) marasmic children 
and 4 (0.6%) with kwashiorkor. 

A diverse group of unclassified der-
matoses were categorized in a miscel-
laneous  group  (57  cases,  8.6%). This 
included ulcer, trichotillomania, purpu-
ra, insect bite, alopecia areata, haeman-
gioma, urticaria, keloid, miliaria and nevi. 

No sex- or age-specific differences 
in dermatoses was recorded among the 
studied cases, except for a predomi-
nance of cases of nutritional deficiency-
induced dermatoses in the age group 
1–3 years, particularly infants.

Discussion

A significant percentage of the workload 
of general practitioners is dermatologi-
cal [7]. It is necessary to know the epi-
demiological background of common 
skin diseases. Such study is important 
for improvement of treatment facilities 
as well as pharmaceutical industries and 
health planning [8]. 

The present study showed that in-
fectious dermatoses were the predomi-
nant category (32.3%), with a majority 
of cases being fungal infections (13.3%). 
The common dermatophyte genera 
Trichophyton, Microsporum, and Epider-
mophyton are major causes of superficial 
fungal infections in children. These in-
fections are typically acquired directly 
from contact with infected or human or 
animals or indirectly from exposure to 
contaminated soil or fomites [9]. Poor 
hygienic and sanitary conditions and 
lack of awareness and health services for 
the skin diseases probably contributed 

to the high prevalence of infectious der-
matoses.

Eczematous dermatoses were di-
agnosed  in  21.9% of  patients. Atopic 
dermatitis was the predominant type 
(14.5%). This  is  the  most  common 
chronic inflammatory skin disease of 
childhood and is increasing in preva-
lence throughout the world. Visits of 
children with atopic dermatitis to office-
based physicians and hospital outpatient 
departments  are  increasing  too  [10]. 
Most patients with atopic dermatitis 
were below 8 years of age with the peak 
incidence in 0–3 year age group. 

Pigmentary dermatoses were de-
tected  in  17.8%  of  patients.  Vitiligo, 
post-inflammatory hypopigmentation, 
and post-inflammatory hyperpigmenta-
tion were seen in 8.3%, 5.6% and 3.9% of 
patients respectively. 

Papulosquamous dermatoses were 
noticed  in 14.2% of patients. Among 
them, psoriasis was the most com-
mon (5.3%), followed by lichen planus 
(3.9%),  pityriasis  rosea  (2.9%),  and 
pityriasis rubra pilaris (2.1%). 

It is well-known that various medi-
cines are associated with adverse skin 
reactions [11]. The low prevalence of 
drug-induced dermatoses (4.5%) noted 
in the present study might be attributed 
to the relative shortage of drugs in health 
care centres and hospitals on the one 
hand and the expense of obtaining them 
from private pharmacies on the other 
hand. The main offending drugs noted 
in the study were penicillin derivatives, 
trimethoprim–sulfamethoxoazole, 
cephalexin erythromycin and sodium 
valproate. 

Nutritional disorders are often asso-
ciated with various dermatoses [12]. Al-
though malnutrition has been reported 
in nearly 28% of Iraqi children [13], the 
reported prevalence of nutritional defi-
ciency dermatoses in the present study 
was  small  (1.8%),  namely marasmus 
(1.2%) and kwashiorkor (0.6%). This 
might be explained by parents worried 
about growth failure in malnourished 

children seeking nutritional rehabilita-
tion in hospitals rather than dermato-
logical consultation for skin lesions.

Various studies have shown impor-
tant sex- and age-specific differences in 
paediatric predisposition and diagnosis 
of dermatoses. For example, a prepon-
derance among girls has been noted for 
psoriasis  [14], pityriasis  rosea [15], pe-
diculosis capitis [16], and lichen planus 
[17]. On the other hand, pediculosis 
capitis was found to be predominant in 
the age group 8–12 years [18], cutane-
ous  tuberculosis  in 10–14 years  [19] 
and  tinea  capitis  in  5–15  years  [20]. 
However, the current study revealed 
no sex- or age-specific differences in 
the studied dermatoses except for a 
preponderance of cases of nutritional 
deficiency-induced dermatoses in the 
age group 1–3 years, particularly infants. 
This generally seems consistent with 
data reported previously [5,21].

It is noteworthy that Iraqi children 
have suffered physically, nutritionally 
and psychosocially by the consequenc-
es of the antecedent conflicts in Iraq 
[22].  Stressful  life  events  are  known 
to play an important role in the onset 
and aggravation of various dermatoses, 
namely psoriasis, vitiligo, alopecia 
aereata, lichen planus, atopic dermatitis 
[23–26].  In  addition,  the  Iraqi health 
care system is still crippled by the con-
flicts in the country [27], which hinder 
the treatment of many health problems 
including dermatological ones. 

In comparison with other studies, 
our data resembled to some extent that 
reported in developing countries. In 
an Ethiopian  study  [28],  allergic  skin 
diseases were most frequently found 
(55%),  followed by  infections  (33%), 
and photodermatosis (8%). Of  the al-
lergic skin diseases, atopic dermatitis 
was the most prevalent (47%), followed 
by  seborrhoeic dermatitis  (17.4%).  In 
an Egyptian  study  [29], parasitic  skin 
infestations had the highest prevalence 
rate  (27.4%),  of  which  pediculosis 
capitis  (19.4%) was  the  commonest. 
Eczema/dermatitis had a prevalence 
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of 19.8%, with pityriasis  alba  forming 
the majority (13.5%). Pigmentary dis-
orders were 17.7%,  followed by  fungal 
skin  infections  (16.2%),  then naevoid 
disorders  (16.1%), hair  and  scalp dis-
orders  (12.07%), bacterial  skin  infec-
tions  (10.1%),  sweat  gland disorders 
(6.2%)  and  acne  vulgaris  (5.4%).  In 
another  Indian  study  [30],  infections 
and infestations were the most com-
mon  dermatoses  (54.5%)  followed 
by dermatitis and eczema (8.6%), pig-
mentary disorders  (5.7%),  insect bite 
reaction (5.3%) and hair and nail disor-
ders (5.2%). Pyodermas (47.13%) and 
scabies  (30.6%) were  the most  com-
mon dermatoses due to infections and 
infestations. In a Yemeni study [31], the 
leading group of diseases was dermatitis 
and eczematous disorders, followed by 
infections and infestations (including 
cutaneous leishmaniasis and myceto-
ma), and acne and acneiform disorders. 
In a Nigerian study [32], infectious and 
parasitic diseases accounted  for 44.4% 

of cases, eczema, acne, papulosqua-
mous, and pigmentary skin disorders 
were observed in 14.1%, 7.0%, 64%, and 
6.0% of cases respectively. In a study in 
Pakistan [33], infectious skin diseases 
were  the  commonest  (60%). Among 
the infections, fungal were maximum 
(20.6%),  followed by bacterial diseases 
(12%).  Eczemas  constituted  21%  of 
skin  diseases  and  6.4%  children  had 
congenital skin conditions. The relative 
similarity between the pattern of data 
in our study and those reported in the 
aforementioned developing countries 
might suggest a cumulative effect of 
various socioeconomic, nutritional and 
environmental factors [34].

The current study had some limi-
tations. First, the collected data rep-
resented a cross-sectional study on 
paediatric dermatoses in a single derma-
tological clinic and was not representa-
tive of the whole country. Secondly 
the study would be more informative 
if a comparison were made with similar 

data published before. However, no 
nationwide studies on the whole pattern 
of paediatric dermatoses exist. Despite 
these limitations, the study can be re-
garded as a preliminary one and a step 
towards further elucidation of the issue 
in future studies.

In conclusion, paediatricians and 
dermatologists in Iraq need be aware 
about these prevailing dermatoses and 
be able to handle them properly. Epi-
demiological research to identify risk 
factors for different types of dermatoses 
is needed in order to plan for effective 
preventive measures to improve the 
health status of these children. 
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Assessment of patient safety culture among health-
care providers at a teaching hospital in Cairo, Egypt
A.M. Aboul-Fotouh,1 N.A. Ismail,1 H.S. Ez Elarab 1 and G.O. Wassif 1

ABSTRACT A previous study in Cairo, Egypt highlighted the need to improve the patient safety culture among 
health-care providers at Ain Shams University hospitals. This descriptive cross-sectional study assessed health-
care providers’ perceptions of patient safety culture within the organization and determined factors that played 
a role in patient safety culture. A representative sample of 510 physicians, nurses, pharmacists, technicians and 
labourers in different departments answered an Arabic version of the Agency of Healthcare Research and Quality 
hospital survey for patient safety culture. The highest mean composite positive score among the 12 dimensions 
was for the organizational learning for continuous improvement (78.2%), followed by teamwork (58.1%). The 
lowest mean score was for the dimension of non-punitive response to error (19.5%). Patient safety culture still has 
many areas for improvement that need continuous evaluation and monitoring to attain a safe environment both 
for patients and health-care providers.
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تقييم ثقافة سالمة املريض لدى مقدمي الرعاية الصحية يف مستشفى تعليمي يف القاهرة، مرص
عائشة حممد أبو الفتوح، نانيس أمحد إسامعيل، حنان سعيد عز العرب، غادة أسامة واصف

اخلالصـة: أوضحت دراسة سابقة أجريت يف القاهرة، مرص، مدى احلاجة إىل حتسني ثقافة سالمة املريض لدى مقدمي الرعاية الصحية يف مستشفيات 
د العوامل التي  جامعة عني شمس. وتقدم هذه الدراسة املستعرضة التوصيفية تقيياًم ملدى استيعاب ثقافة سالمة املريض داخل املؤسسة، كام أهنا حتدِّ
سامهت يف تشكيل ثقافة سالمة املريض. وقد تناولت الدراسة عينة ممثِّلة تتألف من 510 طبيبًا وممرضة وصيدالنيًا وتقنيًا وخمتربيًا من خمتلف األقسام، 
ته وكالة البحوث حول الرعاية الصحية واجلودة يف املستشفيات، لتحديد معارفهم حول ثقافة  وقد أجابوا عىل النسخة العربية من املسح الذي أعدَّ
املستمر  للتحسني  املستهدف  املؤسيس  التعّلم  يتعلق من نصيب  ُبعدًا  اثني عرش  بني  اإلجيايب من  األعىل  الوسطي  الـَحَرز  كان  املريض. وقد  سالمة 
)78.2%(، ويتلوه العمل يف فريق )58.1%(. أما الـَحَرز الوسطي األدنى وهو اخلاص بالُبعد املتعلق باالستجابة غري التأديبيَّة للخطأ فكان 19.5%. وقد 
لت الباحثات إىل أن ثقافة سالمة املريض اليزال فيها العديد من املجاالت للتحسني وأهنا حتتاج تقيياًم مستمرًا ومراقبة متواصلة لضامن احلصول  توصَّ

عىل بيئة آمنة لكٍل من املرىض ومقدمي الرعاية الصحية.

Évaluation de la culture de la sécurité des patients chez des employés d'un hôpital universitaire au Caire (Égypte)

RÉSUMÉ Une étude antérieure menée au Caire (Égypte) a souligné la nécessité d'améliorer la culture de la sécurité 
des patients chez les employés du Centre hospitalier universitaire Ain Shams. La présente étude descriptive et 
transversale a évalué les perceptions des employés en termes de culture de la sécurité des patients au sein de 
l'établissement et a déterminé les facteurs influant en la matière. Un échantillon représentatif de 510 médecins, 
personnels infirmiers, pharmaciens, techniciens et autres agents dans différents services a répondu à l'enquête 
hospitalière sur la culture de la sécurité des patients de l'Agency of Healthcare Research and Quality [Agence pour 
la recherche et la qualité des soins de santé] dans sa version arabe. Le score positif composite moyen le plus élevé 
parmi les 12 dimensions était l'apprentissage organisationnel en vue d'une amélioration continue (78,2 %), suivi 
par le travail d'équipe (58,1 %). Le score moyen le plus faible concernait la dimension d'une réponse non punitive 
à l'erreur (19,5 %). Les améliorations à apporter à la culture de la sécurité des patients restent nombreuses. Pour 
créer un environnement sûr à la fois pour les patients et pour les prestataires de soins de santé et les autres 
employés, une évaluation et un suivi continus sont requis.
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Introduction

Patient safety is defined as avoidance 
and prevention of patient injuries or 
adverse events resulting from the pro-
cesses of health care delivery [1]. The 
safety culture of an organization acts as 
a guide as to how employees will behave 
in the workplace. Of course their behav-
iour will be influenced or determined 
by what behaviours are rewarded and 
acceptable within  the workplace  [2]. 
Safety culture is defined as the collective 
product of individual and group values, 
attitudes and patterns of behaviours in 
safety performance. The characteristics 
of a strong and proactive safety culture 
include the commitment of the leader-
ship to discuss and learn from errors, to 
document and improve patient safety, 
to encourage and practise teamwork, to 
spot potential hazards, to use systems for 
reporting and analysing adverse events 
and to celebrate workers as heroes im-
proving safety rather than as villains 
committing errors. Organizations with a 
positive safety culture are characterized 
by communications founded on mutual 
trust, by shared perceptions of the im-
portance of safety and by confidence in 
the efficacy of preventive measures [3]. 
Despite the emphasis on patient safety 
in health care, few organizations have 
evaluated the extent to which their staff 
culture supports patient safety [4].

In 2005  in Egypt a study of patient 
safety was performed and disseminated 
for policy change as a part of regional 
study within countries in the Eastern 
Mediterranean region (EMR). It de-
termined the nature and rate of adverse 
events in 3 hospitals in Cairo through a 
review of the medical records. Although 
the recorded adverse event rate was 
low (ranging  from 1% to 11%, average 
6%), 34% of  such adverse events were 
associated with the patient’s death and 
18% with permanent disability. Factors 
associated with a low rate of adverse 
events were inadequate reporting and 
inadequate documentation within the 
hospital medical records. The study 

highlighted the need to improve the 
patient safety culture among health care 
providers at Ain Shams University hos-
pitals and to develop their willingness to 
act to reduce patient harm [5].

The aims of this study were to as-
sess their perceptions of patient safety 
culture dimensions among health-care 
providers in different departments at 
Ain Shams University hospitals and to 
determine which factors played a role in 
better patient safety culture.

Methods

Study setting and sample
This descriptive cross-sectional study 
was conducted at Ain Shams University 
hospitals, in different medical and surgi-
cal units, intensive care units (ICUs) 
and paramedical departments.

The total number of health-care pro-
viders working at Ain Shams Univer-
sity hospitals was 9164. A representative 
sample of health-care providers from 
different job categories in the selected 
units —physicians, nurses, pharma-
cists, technicians, and labourers—were 
enrolled in our study after giving their 
approval for participation. The sample 
size was estimated to be 369 health-care 
providers using a sample size calcula-
tor [6] given  that α equals 0.05, power 
of 80%,  confidence  level of 95%. The 
sample size was doubled to 738 to allow 
for a response rate of 50%.

Sample recruitment was carried 
out by visiting all medical and surgical 
departments as well as ICUs, pharma-
cies and laboratories (in the obstetrics/
gynaecology, internal medicine and 
surgery hospitals) 4 times per week.

Data collection
Data collection was from November 
2008  to May  2009. The  self-admin-
istered questionnaire was distributed 
to professional and literate members 
of staff and then collected at the next 
visit. For staff who were illiterate or 
failed to understand the questions easily 

(housekeepers, labourers, porters), the 
questionnaire was delivered as an inter-
view by the researcher. 

The questionnaire was adapted from 
the Agency for Healthcare Research 
and Quality’s hospital survey on patient 
safety culture [7], pilot tested, revised 
and  then  released  in November 2004. 
It was designed to assess hospital staff 
opinions about patient safety issues, 
medical error and event reporting and 
measures 12 dimensions of patient safe-
ty culture. The dimensions measured 
are: communication openness, feed-
back and communication about error, 
adverse event reporting and recording, 
hand-offs and transitions, management 
support for patient safety, non-punitive 
response to error, organizational learn-
ing/continuous improvement, overall 
perceptions of patient safety, staffing, 
supervisor/manager expectations and 
actions promoting safety and teamwork 
across and within units. Most of the 
questionnaire items require respond-
ents to answer on a 5-point Lickert scale 
in terms of agreement (strongly agree, 
agree, neither, disagree, strongly disa-
gree) or frequency (always, most of the 
time, sometimes, rarely, never).

The questionnaire was translated 
into Arabic and modifications were 
made by the addition of some topics 
such as: personal information, punitive 
response to error in the hospital, type 
of punishment, adverse event reporting 
and recording systems at Ain Shams 
University hospitals. A pilot study was 
carried out on  approximately  10% of 
the sample size taken from the same 
study population but not from the study 
sample

Ethical approval to carry out the 
study was obtained from the admin-
istrative and ethical committee board. 
Informed consent was obtained from 
participants before they were enrolled 
in the study.

Data analysis
Each questionnaire was examined 
for accuracy and completeness and 
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incomplete questionnaires were ex-
cluded from the data set. A composite 
score was calculated which was the av-
erage percentage of positive responses 
to the survey items in each dimension 
of safety culture. This provided a sum-
mary how positively people answered 
the items in each safety culture dimen-
sion. If the composite score for all items 
in the same patient safety dimension 
was more than 75%, this patient safety 
dimension was considered as an “area 
of strength” and if it was less than 50%, 
this patient safety dimension was con-
sidered as  “an area with potential  for 
improvement” [8]. Patient safety grade 
was estimated from respondents’ over-
all grading of their work area or unit as: 
excellent, very good, acceptable, poor 
or failing.

The collected data were analysed 
using SPSS for Windows, version 16. 
Qualitative data were presented using 
frequencies and percentage compari-
sons were done using chi-squared test. 
For quantitative data: comparisons 
between groups’ composite scores was 
done by 1-way ANOVA if more than 2 
groups and t-test for independent sam-
ples  if  2  groups. P-values < 0.05 were 
treated as significant.

Results

Background characteristics
The final study sample was 510 health-
care providers, i.e. a response rate of 
69.1%. The majority  (43.5%)  were 
aged 25–35 years, females were 76.1% 
and more than half were junior staff, 
i.e. working  for  less  than 5 years. Half 
of  them (50.0%) were physicians and 
86.1% were dealing directly with pa-
tients in clinical services (Table 1).

Patient safety culture scores
The summarized composite scores 
on the 12 dimensions of patient safety 
culture (Table 2)  show  that  the high-
est mean composite positive score 
(78.2%) was for organizational learning 

for continuous improvement. The in-
dividual item with the highest mean 
percentage positive  response (85.0%) 
was  “Mistakes  have  led  to  positive 
changes here”. The next highest scoring 
dimension was teamwork within hospi-
tal units (58.1%), in which the item with 
the highest average percentage positive 

response (73.8%) was “People support 
one another in the unit”. All the other di-
mensions had composite scores below 
50%: staffing work conditions (49.3%), 
supervisor/manager expectations and 
actions promoting safety (46.4%), feed-
back and communication about error 
(39.7%), overall  perception of  safety 

Table 1 Background characteristics of the study participants (n = 510)  

Characteristics No. of 
participants

%

Age (years)

18–< 25 179 35.1

25–< 35 222 43.5

35–<45 63 12.4

45–57 46 9.0

Sex

Male 122 23.9

Female 388 76.1

Education level

University graduate 330 64.7

School graduate 173 33.9

Illiterate 7 1.4

Work area/unit

Medical department 128 25.1

Surgical department 96 18.8

ICU 47 9.2

Paramedical department 81 15.9

Different units (house officer) 158 31.0

Duration of work in hospital (years)

< 5 298 58.4

5–<10 74 14.5

10+ 138 27.1

Duration of work in unit/work area (years)

< 5 332 65.1

5–< 10 72 14.1

10+ 106 20.8

Working hours per week

≤ 40 283 55.5

40+ 227 44.5

Staff position

Physician 255 50.0

Nurse 165 32.4

Paramedic 90 17.6

Direct interaction/contact with patients

Yes 439 86.1

No 71 13.9

ICU = intensive care unit.
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(33.9%),  adverse  event  reporting  and 
recording  (33.4%),  teamwork  across 
hospital units  (38%),  communication 
openness  (34.6%),  hospital manage-
ment support for patient safety (27.2%) 
and hospital hand-offs and transitions 
(24.6%). The  lowest mean composite 
positive score was for the dimension of 
non-punitive response to error (19.5%).

Table 3 shows that participants aged 
35+ years had higher mean patient safe-
ty culture scores in all dimensions than 
those aged 18–34 years. Also those who 
had worked longer in their specialty had 
higher scores for all dimensions than 
those working for fewer years and there 
was a statistically significant difference 
between composite scores in different 
age groups with regard to feedback and 
communication about error. There was 
no significant difference between male 
and female participants in any of the 
patient safety dimensions.

The composite scores for para-
medical personnel who had indirect 
contact with patients was higher than 
for physicians and nurses who had di-
rect contact with patients in most of 
the patient safety culture dimensions 
(Table 3).

There was a highly statistically sig-
nificant difference between the com-
posite scores of physicians, nurses and 

paramedical personnel with regard to 
feedback and communication about 
error and between physicians and para-
medical personnel on the item about 
hospital management support for pa-
tient safety (Table 3).

There was no significant difference 
between participants’ scores by working 
hours,  i.e.  those working  <  40  hours 
weekly versus those working 40+ hours, 
in all patient safety dimensions (Table 
3).

Participants’ perception of patient 
safety grade showed that the same pro-
portion of participants perceived patient 
safety grade as excellent as those who 
perceived patient safety grade as failing 
(3.9%), while  the greatest number of 
participants (57.3%) perceived patient 
safety grade as acceptable (Figure 1).

Discussion

Patient safety is a critical component 
of health care quality. As health care 
facilities continually strive to improve 
there is a growing recognition of the 
importance of establishing a culture of 
safety within the organization [2].

In the present study we attempted 
to assess the current patient safety 
culture among health-care providers 

at Ain Shams University hospitals us-
ing a hospital survey for patient safety 
culture, in which experts delineated a 
number of safety culture dimensions 
that a hospital can measure using a cul-
ture assessment tool developed for the 
Agency for Healthcare Research and 
Quality. There were some limitations to 
the study which limit it generalization 
within Egypt as it was a single-centre 
study and the hospital had some spe-
cial characteristics, being a university 
hospital with a particular workload and 
unique rules for working staff.

The study sample were mainly from 
the younger age groups and this could 
be explained by the fact that house of-
ficers, resident physicians and junior 
nurses are more commonly available 
in the hospital during all the day and 
night shifts so they were the groups 
most likely to be available to answer the 
questionnaire. There were no significant 
differences between the sexes in any of 
the patient safety dimensions, presum-
ably as both male and female staff are 
exposed to the same work environment 
and regulations.

This survey revealed that the main 
area of strength regarding patient safety 
culture in Ain Shams University hospi-
tals was organizational learning which 
gained the highest average composite 
positive score of 78.2%. That means that 
there is a learning culture only when 
mistakes are disclosed. By definition 
a learning organization is one that is 
skilled at creating, acquiring and trans-
ferring knowledge and at modifying its 
behaviour to reflect new knowledge and 
insights [9].

As regards teamwork within units in 
our hospitals, the patient safety culture 
composite score for teamwork was only 
58.1%. On  the other hand,  teamwork 
within units was an area of strength for 
most hospitals in the World Health 
Organization’s 2008 comparative da-
tabase report in EMR [5]. This is a very 
important issue as dealing with patients 
in hospital is usually integrated across 
different hospital units [8].

Table 2 Composite scores (mean % positive) for dimensions of patient safety 
culture for all participants (n = 510) 

Patient safety culture dimensions Composite score
%

Organizational learning/continuous improvement 78.2

Teamwork within hospital units 58.1

Staffing work conditions 49.3

Supervisor/manager expectations & actions promoting safety 46.4

Feedback & communication about error 39.7

Teamwork across hospital units 38.0

Communication openness 34.6

Overall perception of safety 33.9

Adverse event reporting & recording 33.4

Hospital management support for patient safety 27.2

Hospital handoffs & transitions 24.6

Non-punitive response to error 19.5
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All the other dimensions of pa-
tients safety culture had mean com-
posite  scores < 50% and  the  lowest 
was for non-punitive response to 
error (19.5%). Adverse event  report-
ing  and  recording was 33.4%.  In  the 

2008  comparative  database  report 
the areas identified with potential for 
improvement for most hospitals were 
non-punitive response to error and ad-
verse events reporting and recording 
[8]. Disclosure is very important as a 

Patient safety grade

Excellent Very good Acceptable Poor Failing

%

60

50

40

30

20

10

0

Figure 1 Participants’ opinions about patient safety grade (n = 510)

method for risk reduction in organiza-
tions, starting with risk reporting, and 
this is being addressed at our hospitals 
with the implementation of a quality 
improvement policy within different 
departments.
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Hepatitis B surface antigen carrier rate in unvaccinated 
and vaccinated children with thalassaemia major at 
Bahawal Victoria Hospital, Bahawalpur, Pakistan
A. Rehman,1 A. Mazhar,1 M.A. Sheikh,1 M.M. Naeem 2 and I.A. Bhatti 3

ABSTRACT Screening of blood reduces but does not eliminate the risk of hepatitis B virus (HBV) infection in multi-
transfused thalassaemia patients. This study was done to evaluate efficacy of HBV vaccination on hepatitis B virus 
surface antigen (HBsAg) carrier rate in children with thalassaemia major receiving multiple blood transfusions. 
In a cohort study conducted at a hospital in Bahawalpur, Pakistan, during 2009–10, children with thalassaemia 
major aged < 60 months who received more than 24 blood transfusions and were HBsAg negative at the time of 
first blood transfusion were included. Of 196 unvaccinated children, the seropositive rate was 12.2%; while among 
218 children vaccinated during the first year of life via the Pakistan Expanded Programme on Immunization, the 
seropositive rate was only 0.9%. The HBV vaccine was highly effective in reducing the HBsAg carrier rate in 
children with thalassaemia aged < 5 years.
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بالثالسيميا  املصابني  من  امللقَّحني  وغري  امللقَّحني  األطفال  من  "يب"  الكبدي  لاللتهاب  السطحي  للمستضد  احلاملني  معدل 
الكربى، يف مستشفى بـهاو بالفيكتوريا، بـهاوالبور، باكستان  

عبد الرمحن، عطاء اهلل مظهر، حممد أمني شيخ، ملك حممد نعيم، افتخار أمحد بتي

ي الدم إىل إنقاص خطر العدوى بااللتهاب الكبدي "يب" ولو أنه ال يزيله متامًا لدى مرىض الثالسيام الذين يتلقون نقل دم متكررًا.  اخلالصة: يؤدي حترِّ
وقد قام الباحثون هبذه الدراسة من أجل تقييم فعالية التلقيح ضد االلتهاب الكبدي "يب" عىل معدل احلاملني للمستضد السطحي لاللتهاب الكبدي 
املصابني بالثالسيميا الكربى الذين يتلقون نقل دم متكررًا. وقد أجريت الدراسة عىل أترابيَّة يف مستشفى يف هباوالبور الباكستانية  األطفال  "يب" من 
يف عامي 2009 و2010، وشملت أطفاالً مصابني بالثالسيام الكربى ممن تقل أعامرهم عن ستني شهرًا، وممن تلقوا أكثر من أربعة وعرشين نقل دم 
إليهم. ومن بني مئة وستة وتسعني طفاًل غري  فيها  الدم  نقل  تم  مرة  أول  يف  سلبيًا  مرة، وممن كان املستضد السطحي لاللتهاب الكبدي "يب" فيهم 
وا التلقيح خالل السنة األوىل من حياهتم عرب الربنامج املوسع للتلقيح  حني كان معدل إجيابية املصل 12.2%، ومن بني مئتني وثامنية عرش طفاًل تلقَّ ملقَّ
احلاملني  معدالت  خفض  يف  جدًا  اٌل  يف باكستان، كان معدل إجيابية املصل 0.9%. وَخَلص الباحثون إىل أن التلقيح ضد االلتهاب الكبدي "يب" فعَّ

للمستضد السطحي لاللتهاب الكبدي "يب" بني األطفال املصابني بالثالسيام ممن تقل أعامرهم عن مخس سنوات.

Taux de porteurs de l'antigène de surface de l'hépatite B chez des enfants non vaccinés et vaccinés atteints de 
thalassémie majeure à l'hôpital Bahawal Victoria de Bahawalpur (Pakistan)

RÉSUMÉ Le dépistage du sang réduit le risque d'une infection par le virus de l'hépatite B chez les patients 
multitransfusés atteints de thalassémie, mais ne l'élimine pas. La présente étude a été menée pour évaluer 
l'efficacité de la vaccination contre le virus de l'hépatite B sur le taux de porteurs de l'antigène de surface de 
l'hépatite B chez des enfants atteints de thalassémie majeure et recevant de multiples transfusions. Des enfants 
souffrant de thalassémie majeure, âgés de moins de 60 mois, ayant reçu plus de 24 transfusions sanguines et 
qui étaient négatifs pour l'antigène de surface du virus de l'hépatite B au moment de la première transfusion ont 
été inclus dans une étude de cohorte réalisée dans un hôpital de Bahawalpur (Pakistan) en 2009 et 2010. Sur 
196 enfants non vaccinés, le taux de séropositivité était de 12,2 %, alors que sur 218 enfants vaccinés au cours de 
leur première année de vie dans le cadre du programme élargi de vaccination au Pakistan, le taux de séropositivité 
était de seulement 0,9 %. Le vaccin contre le virus de l'hépatite B a été très efficace pour réduire le taux de porteurs 
de l'antigène de surface du virus de l'hépatite B chez les enfants de moins de cinq ans atteints de thalassémie.
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Introduction

Thalassaemia is an hereditary anaemia 
which requires lifelong blood transfu-
sions. Hepatitis B virus (HBV) infection 
is one of the most common transfusion-
transmitted infections. The prevalence 
of HBV in children with thalassaemia 
receiving multiple blood transfusions 
had been recorded as high as 20% [1]. 
Screening of blood for hepatitis B virus 
surface antigen (HBsAg) reduces but 
does not eliminate the risk of HBV in-
fection, probably due  to  the  “window 
period”, low HBV titres or infection with 
HBV variants [2]. Luckily, the available 
vaccine against HBV is highly effective 
even when given during infancy [3]. A 
study conducted in Alexandria, Egypt 
showed that the HBsAg carrier rate 
among children who had been vacci-
nated against HBV in the first year of life 
was 0.8% compared with 2.2% among 
non-vaccinated children, when tested 
at aged 6 years of life [4]. Another study 
in a rural community in mid-western 
Nigeria showed that the rate of HBsAg 
positivity among vaccinated children 
was 1.3% compared with 4.6% among 
non-vaccinated children [5]. A study in 
Tanzania  showed  that 1.7% of healthy 
children under 5 years vaccinated at 4, 
8 and 12 weeks of life were positive for 
HBsAg [6].

A number of immunological defects 
have been described in thalassaemia ma-
jor [7] as well as iron overload, which 
may also lead to an immunodeficiency 
condition [8]. The effect of these defects 
on vaccine response is controversial 
[9,10]. The purpose of  this  study was  to 
determine whether HBV vaccination was 
effective in reducing the HBsAg carrier 
rate in children with thalassaemia major.

Methods

This cohort study was conducted in 
the thalassaemia centre attached to the 
Paediatric Unit-I of Bahawal Victoria 
Hospital, Bahawalpur, Pakistan, during 

April 2009 to April 2010. The study was 
approved by the ethics committee of the 
institution. Verbal consent was taken 
from the parents before inclusion of the 
children in the study.

Sample
The sample size was calculated by taking 
the anticipated probability of infection 
among  thalassaemic  children  as  0.2 
and anticipated probability of infection 
among children in the general popula-
tion as 0.05, level of precision 50% and 
confidence interval 95%. The minimum 
sample required was 184 [11].

The vaccinated cohort were chil-
dren with thalassaemia major, aged < 
60 months, on  regular  follow up, who 
had received more than 24 blood trans-
fusions, were vaccinated against HBV 
and were HBsAg negative at the time 
of first blood transfusion. Vaccination 
was done during infancy via the Pakistan 
Expanded Programme on Immuniza-
tion (EPI) and was by recombinant 
DNA HBV vaccine  in a dose of 10 µg, 
in a combined vaccine with diphtheria, 
tetanus and pertussis, on a monthly basis 
for 3 doses. Children who received a 
blood transfusion before completion of 
vaccination (3 doses of HBV vaccine), 
children who received more than 3 doses 
of HBV vaccine or children with incom-
plete data were excluded from the study.

For comparison the control cohort 
were children with thalassaemia major 
who were unvaccinated against HBV, 
who underwent HBsAg screening 
before later HBV vaccination during 
January 2002 to December 2004, were 
aged < 60 months at the time of screen-
ing, had  received more  than 24 blood 
transfusions and were HBsAg antigen 
negative at the time of first blood trans-
fusion. Children with incomplete data 
were excluded.

Data collection
Data on the children’s background 
characteristics and immunization 
status were extracted from the chil-
dren’s records. A second generation 

enzyme-linked immunosorbent assay 
method was used to detect HBsAg us-
ing a standard kit with the manufacturer’s 
recommended methods and cut-offs 
(Axim HBsAg, Abbott Laboratories). 
All the children received blood after 
screening for HBV through the blood 
bank of Bahawal Victoria hospital.

Data analysis
The analysis of the data was done by the 
statistical programs Standard Deviation 
Calculator (http://www.easycalcula-
tion.com/statistics/standard-deviation.
php) and GraphPad (http://www.
graphpad.com/quickcalcs/index.cfm). 
Fisher exact test for categorical data and 
t-test for continuous data were used to 
analyse the data and P-value < 0.05 was 
taken as significant.

Results

There were 196 children in the unvac-
cinated  cohort  and 218  in  the  vacci-
nated cohort. There were no significant 
differences between  the 2  cohorts  in 
terms of sex distribution, mean age and 
mean number of blood transfusions 
(Table 1).

There were 24 children positive  for 
HBsAg in the unvaccinated cohort, giv-
ing a seropositive rate of 12.2%, while 2 
children were positive for HBsAg in the 
vaccinated cohort, a positivity rate of 
0.9% (P < 0.001).

Among  the 2  vaccinated  children 
who were HBsAg positive, one was a 
31-month-old girl who had received 25 
blood transfusions and whose mother 
was also HBsAg positive, while the 
other was a 59-month-old boy who had 
received 50 blood  transfusions. Both 
were negative for HBV DNA.

Discussion

This study was conducted to establish 
the effectiveness of HBV vaccination 
given through the EPI in reducing the 
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HBsAg carrier rate in thalassaemic chil-
dren aged < 5 years  receiving multiple 
blood transfusions. HBV vaccination 
starts at a minimum of 6 weeks of age 
through the EPI in Pakistan. The HBsAg 
carrier rate in the Pakistani paediatric 
population  is 2.4% [12].  In our  study 
the HBsAg carrier rate was 12.2% in the 
unvaccinated cohort compared with 
the significantly lower rate of 0.9% in the 
vaccinated cohort. The study shows that 
vaccination in the first year of life was 
highly effective in reducing the HBsAg 
carrier rate in thalassaemic children 
receiving multiple blood transfusions.

Mirmomen et al. from the Islamic 
Republic of  Iran  showed  that 1.5% of 
thalassaemic children who received 
multiple blood transfusions were HB-
sAg positive and 76.0% of these patients 
were fully vaccinated against HBV [13]. 
This HBsAg carrier rate was nearly equal 
to or even lower than the value reported 
from the general Iranian population 
(2.5%–3.5%)  [14]. Al-Fawaz et  al.  re-
ported that none of 5 vaccinated Saudi 

children with thalassaemia major aged 
1–14 years were positive for HBsAg 
[15]. Mokhles et al. studied the HBsAg 
carrier rate  in 10–16-year-old high-risk 
children having multiple blood transfu-
sions  (52% of  48  children were  tha-
lassaemic) and in controls [16]. Both 
groups were vaccinated by 3-dose series 
at  0,  1  and  6 months  during  infancy 
and  the seropositive  rate was 31.3%  in 
the high-risk and 18.8%  in  the control 
group.

Jaiswal et al. showed that none of 
the 40 children  in  the  age group 0–5 
years were positive for HBsAg, while 
3/39  (7.7%)  in  the  age  group  5–10 
years were positive for HBsAg and 1/25 
(4.0%) were positive  in  the age group 
10–15 years [17]. Sharifi et al. noted that 
0/27 children aged 1–5 years and 1/59 
children aged 6–10 years (vaccinated at 
0, 1 and 6 months of age) were positive 
for HBsAg [18]. Singh et al. studied 
thalassaemic vaccinated children and 
found the rate of HBsAg positivity was 
32.1% in vaccine responders and 35.3% 

in non-responders, a difference that 
was not significant [19]. A number of 
mutations were observed in the HBV 
S gene and the authors suggested that 
the reason for the high frequency of 
HBV infection in vaccine responders 
and non-responders was the presence 
of these HBV mutants. HBV mutants 
capable of escaping vaccination have 
been identified in immunized children 
worldwide [20].

The reason for the increasing rate of 
HBsAg with increasing age reported in 
certain studies [17,18] may be due to 
infection with HBV mutants or waning 
of immunity with age. Further studies 
are needed to address this issue.

Conclusion

HBV vaccine was highly effective in 
reducing the HBsAg carrier rate in chil-
dren with thalassaemia under the age of 
5 years who were vaccinated with HBV 
vaccine through the Pakistan EPI.

Table 1 Characteristics of children with thalassaemia major who were vaccinated and unvaccinated against hepatitis B virusn

Characteristic Vaccinated cohort
(n = 218)

Unvaccinated cohort
(n = 196)

P-value

% of girls 69 44 0.156

Mean (SD) age (months) 44.4 (8.6) 42.9 (8.4) 0.156

Mean (SD) blood transfusions (no.) 35.1 (8.6) 33.6 (8.2) 0.064

SD = standard deviation.
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WHO position on hepatitis B vaccine

All infants should receive their first dose of hepatitis B vaccine as soon as possible after birth, preferably within 24 hours. 
In countries where there is high disease endemicity and where HBV is mainly spread from mother to infant at birth 
or from child to child during early childhood, providing the first dose at birth is particularly important, but even in 
countries where there is intermediate endemicity or low endemicity an important proportion of chronic infections are 
acquired through early transmission.

Delivery of hepatitis B vaccine within 24 hours of birth should be a performance indicator for all immunization 
programmes, and reporting and monitoring systems should be strengthened to improve the quality of data on the birth 
dose. National strategies to prevent perinatal transmission should include providing hepatitis B vaccine at birth and 
ensuring high coverage of the birth dose through a combination of strengthened maternal and infant care at birth with 
skilled health workers present to administer the vaccine and innovative outreach to provide vaccine for children born at 
home.

Source: Hepatitis B vaccines: WHO position paper. Weekly epidemiological record, 2009, 84:405–420
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CTX-M-15 extended-spectrum β-lactamases in 
Enterobacteriaceae in the intensive care unit of 
Tlemcen Hospital, Algeria
Z. Baba Ahmed,1 A. Ayad,1 E. Mesli,1 Y. Messai,2 R. Bakour 2 and M. Drissi 1

ABSTRACT The aim of this study was to detect extended-spectrum β-lactamases (ESBL) in Enterobacteriaceae isolates 
in the intensive care unit (ICU) of Tlemcen hospital in north-western Algeria. Antimicrobial susceptibility testing, 
molecular typing, characterization of ESBL-encoding genes and the genetic environment, conjugation experiments 
and plasmid analysis were carried out. In all, 28 Enterobacteriaceae isolates were isolated from specimens recovered 
from patients in the ICU and 2 from surfaces of the unit. Of these, 11 isolates (4 Escherichia coli, 5 Klebsiella pneumoniae 
and 2 Enterobacter cloacae) produced ESBL of the CT-X-M-15 type. Molecular typing of the isolates showed the clonal 
nature of 4 K. pneumoniae isolates. The blaCTXM-15 gene was genetically linked to insertion sequence ISEcp1B and was 
transferable by conjugation from 3 isolates. Regular monitoring of resistance mechanisms, the establishment of a 
prevention strategy, and more rational and appropriate use of antibiotics are needed.
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إنزيامت البيتاالكتاماز الواسعة الطيف من نمط CTX-M-15 يف مستفَردات فصيلة األمعائيات يف وحدات الرعاية املرّكزة يف 
مستشفى تلمسان، اجلزائر

زكية بابا أمحد، آمال عياد، أسامء مصيل، يمنية مسعي، رابح باكور، مراد درييس

اخلالصة: هتدف هذه الدراسة لكشف إنزيامت البيتاالكتاماز الواسعة الطيف يف مستفَردات األمعائيات من وحدات الرعاية املركزة يف مستشفى تلمسان 
ز  يف شامل غرب اجلزائر. وقد قام الباحثون باختبارات احلساسية ملضادات املكروبات، وبالتعرف عىل األنامط اجلزيئية وعىل أوصاف اجلينات التي ترمِّ
إنزيامت البيتاالكتاماز الواسعة الطيف والبيئة اجلينية هلا، وباختبارات الِقران وحتليل البالسميدات. وشملت الدراسة ثامنيًا وعرشين مستفردة من فصيلة 
األمعائيات، اسُتفردت مجيُعها من عينات أخذت من املرىض الذين كانوا يف وحدات الرعاية املرّكزة، كام اسُتفردت عينتان من سطوح الوحدة. وكانت 
إنزيامت  تنتج  املذرقية(  األمعائّية  واثنتان من  الرئوية،  الكلبيسلة  القولونية، ومخٌس من  )أربع من اإليرشيكية  العينات  إحدى عرشة مستفَردة من جممل 
الكلبسيلة  أربع من مستفردات  االستنساخية يف  الطبيعة  للمستفردات  اجلزيئي  التنميط  أظهر  CTX-M-15. وقد  نمط  الطيف من  الواسعة  البيتاالكتاماز 
الرئوية، كام كان اجلني bla CTX-M-15 مرتبطًا جينيًا بانغراس الـُمَتَوالية IS Ecp 1B، وكان سهل االنتقال عن طريق االقرتان من ثالث مستفردات. وخلص 
الباحثون إىل أن احلاجة ماسة إىل الرصد املنتظم آلليات املقاومة، وإىل إنشاء اسرتاتيجية للوقاية، وإىل ضامن االستخدام املالئم والرشيد للمضادات احليوية.

Détection de β-lactamases CTX-M-15 à spectre élargi chez Enterobacteriaceae dans l'unité de soins intensifs 
de l'hôpital de Tlemcen (Algérie)

RÉSUMÉ La présente étude visait à détecter des β-lactamases à spectre élargi dans des isolats d'Enterobacteriaceae 
au sein de l'unité de soins intensifs de l'hôpital de Tlemcen (nord-ouest de l'Algérie). Des tests de sensibilité aux 
antimicrobiens, un typage moléculaire, la caractérisation des gènes codants de β-lactamases à spectre élargi et 
de l'environnement génétique, des expériences de conjugaison et une analyse des plasmides ont été réalisés. 
Au total, 28 souches d'Enterobacteriaceae ont été isolées à partir d'échantillons prélevés chez des patients 
de l'unité de soins intensifs, et deux souches provenaient des surfaces de l'unité. Parmi celles-ci, onze isolats 
(quatre Escherichia coli, cinq Klebsiella pneumoniae et deux Enterobacter cloacae) ont produit des β-lactamases 
à spectre élargi de type CTX-M-15. Le typage moléculaire des souches a révélé la nature clonale de quatre isolats 
de K. pneumoniae. Le gène blaCTXM-15 était génétiquement lié à la séquence d'insertion ISEcp1B et était transférable 
par conjugaison à partir de trois isolats. Une surveillance régulière des mécanismes de résistance, l'élaboration 
d'une stratégie préventive et l'usage plus rationnel et opportun des antibiotiques sont requis.
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Introduction

β-lactams  are  the  most  common 
drugs against bacterial infections 
and the emergence of resistance to 
expanded-spectrum cephalosporins is 
a major concern [1,2]. The production 
of  extended-spectrum  β-lactamases 
(ESBLs) is a significant mechanism of 
resistance  to β-lactams  in Enterobacte-
riaceae;  it has been  found  in  the com-
munity, mostly in hospitals and often in 
intensive care units (ICUs) [3]. ESBLs 
are plasmid-mediated clavulanate-
susceptible enzymes of predominantly 
Bush class A, capable of hydrolyzing 
oxyimino-cephalosporins and mono-
bactams but not cephamycins and car-
bapenems. Typically, they derive from 
the genes of old β-lactamases TEM-1, 
TEM-2 or SHV-1 by mutation. How-
ever, new classes of ESBL have emerged 
such as PER, VEB, TLA-1, GES/IBC, 
SFO-1, BES-1, CTX-M [3].

CTX-M  type  β-lactamases  have 
been widely detected around the world 
[2,3]. They were named thus because of 
their high level of activity against cefotax-
ime. The prevalence of the different types 
ESBLs varies by the clinical context and 
region and is changing over time [2,3].

Algeria is a large country with over 
1000  km of  coastline  and  extending 
2000 km  to  the  south. All  the  studies 
that relate to ESBLs have only been 
conducted in the centre and east of the 
country. In this context, the objective of 
this qualitative study was to investigate 
the presence and the types of ESBLs 
in clinical isolates taken from the ICU 
of the university hospital of Tlemcen, a 
town located in the extreme north-west 
of the country, 600 km from the centre.

Methods

Bacterial isolates, antimicrobial 
susceptibility testing and 
molecular typing
From  19 October  to  23 November 
2008,  28  Enterobacteriaceae clinical 
isolates were isolated from various 

specimens recovered from patients in 
the ICU of Tlemcen university hospital; 
2 cefotaxime-resistant isolates were also 
recovered from surfaces of the ICU. The 
patients had lung congestion, burning 
upon urination and fever.

Isolates were identified by using API 
20E (BioMérieux, France). The antimi-
crobial susceptibility was determined 
by the disc diffusion and agar dilution 
methods according to CA-SFM (Com-
ité de l’Antibiogramme de la Société 
Française de Microbiologie) guidelines 
[4]. Antibiotic disks were purchased 
from Bio-Rad (Marnes la Coquette, 
France). Escherichia coli ATCC 25922 
was used as a control strain. ESBL pro-
duction was screened by the double-
disc  synergy  test  (DDST)  [5]. The 
clonal relationships between isolates 
were analysed by enterobacterial repeti-
tive intergenic consensus polymerase 
chain reaction (ERIC-PCR) using 
primer ERIC2 [6]. DNA was extracted 
by a boiling method as follows: 1.5 mL 
of an overnight broth culture were cen-
trifuged at 15 000 × g  for 3 min. The 
pellet was  resuspended  in  100 µL of 
sterile ultrapure water and was then 
boiled for 10 min. After a final centrifu-
gation  at  15 000 ×  g  for  10 min,  the 
supernatant was recovered. Thermal cy-
cling was carried out as follows: an initial 
denaturation cycle at 95 °C for 3 min, 40 
cycles of denaturation at 92 °C for 30 s, 
annealing at 40 °C for 1 min, extension 
cycle  at 72 °C  for 8 min,  and a  single 
final extension cycle at 72 °C for 16 min. 
PCR products were separated by gel 
electrophoresis on 1.5% agarose  in 1 × 
Tris/borate/EDTA buffer, stained with 
ethidium bromide, visualized with a ul-
traviolet transilluminator. Fingerprints 
were visually compared and patterns 
differing by at least one amplification 
band were classified as different.

Characterization of ESBL-
encoding genes and genetic 
environment
ESBL genes were identified by PCR 
as previously described using univer-
sal primers of the CTX-M family and 

specific primers for CTX-M groups 
(CTX-M-1,  CTX-M-2,  CTX-M-8, 
CTX-M-9, CTX-M-25) [7]. The PCR 
products were sequenced and the 
nucleotide sequences and deduced-
protein sequences were analysed with 
the BLAST and FASTA programs of 
the National Center for Biotechnology 
Information (http://www.ncbi.nlm.
nhi.gov).

Detection of the ISEcp1B sequence 
was performed by PCR using primers 
derived from the ISEcp1B transposase 
gene. The screening for a genetic linkage 
between ISEcp1B and ESBL genes was 
conducted by PCR using a combina-
tion of PROM+/CTXMB primers [8]. 
E. coli TN03,  carrying  an  ISEcp1-like 
element upstream from blaCTX-M-15 gene, 
was used as a control.

Conjugation experiments
Mating experiments were performed 
as previously described [9] with E. coli 
C600 (rifampicin resistant) as a recipi-
ent. Selective agents were used at the 
following concentrations: 200 mg/L for 
rifampicin and 8 mg/L for cefotaxime. 
Transconjugants were subjected to 
antibiotic susceptibility testing, DDST 
and PCR analysis.

Plasmid analysis
Plasmid DNA was extracted by an alka-
line lysis method as previously described 
[10] and analysed by electrophoresis on 
0.7% (wt/vol.) agarose gels at 5 V/cm. 
Plasmid size was estimated by using 
reference plasmids RP4  (60 kb)  and 
pIP113 (128 kb).

Results

The results are summarized in Table 
1. Nine  isolates  (32.1%)  (E. coli, n = 
4;  Klebsiella pneumoniae, n = 4 and 
Enterobacter cloacae, n  =  1)  of  the  28 
Enterobacteriaceae clinical isolates and 
the 2 selected isolates from surfaces (K. 
pneumoniae and Ent. cloacae) showed 
a resistance to ESBL marker antibiot-
ics (cefotaxime, ceftazidime, cefepime 
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and aztreonam), a susceptibility to 
imipenem and a marked synergistic 
effect between clavulanic acid and 
the marker antibiotics, characteristic 
features of ESBL-producing bacteria. 
Agar dilution minimum inhibitory 
concentrations (MIC) of cefotaxime 
and ceftazidime were  from 64  to 512 
mg/L and 4 to 128 mg/L respectively. 
These ESBL producers showed resist-
ance to aminoglycosides (gentamicin, 
tobramycin and netilmicin), cipro-
floxacin and trimethoprim–sulfameth-
oxazole. ERIC-PCR genotyping gave 
different electrophoresis patterns for 
E. coli and Ent. cloacae isolates, whereas 
4 K. pneumoniae isolates, one of which 
was from the surfaces, had identical 
profiles.

PCR amplification and sequenc-
ing revealed that all isolates produced 
ESBL of  the CTX-M-15  type belong-
ing to CTX-M-1 group. Insertion se-
quence ISEcp1B was found upstream 
of the blaCTX-M-15 gene in 7 isolates 
including the 5 K. pneumoniae, 1 E. coli 
and 1 Ent cloaceae;  the genetic  linkage 
investigation between this sequence 
and blaCTX-M-15 gene was positive for all 
isolates with PCR product of 1000 bp 
being yielded.

Mating assays allowed the trans-
fer of ESBL phenotype (oxyimino- 
cephalosporin resistance) from 3 iso-
lates including 2 E. coli and 1 K. pneumo-
niae in association with blaCTX-M-15 gene 
and plasmids of about 90 kb. Resistance 
determinants against the following non-
lactam antibiotics were co-transferred: 
gentamicin;  gentamicin–tobramycin 
and gentamicin–tobramycin–amikacin–
trimethoprim/sulfamethoxazole.

Discussion

In total, 11 Enterobacteriaceae isolates 
resistant to 3rd generation cephalospor-
ins were ESBL producers;  they were 
positive for the DDST and blaCTX-M-15 
gene. The presence of ESBL bacteria in 
the ICU of Tlemcen Hospital may be 

related to the fact that cefotaxime is the 
first-line treatment; in fact, the heavy use 
of cefotaxime and ceftriaxone is consid-
ered a factor supporting the emergence 
of CTX-M enzymes [11]. CTX-M-15 
with CTX-M-3 enzymes have been 
reported as prevalent ESBLs in the east 
[12]  and  centre  [6,13,14] of Algeria, 
while  only CTX-M-15 was  found  in 
our isolates. The fact is that CTX-M 
enzymes have recently and sharply ac-
cumulated in Enterobacteriaceae [1]. The 
presence of CTX-M-15 enzyme  in the 
west of Algeria indicates a countrywide 
spread  of  the CTX-M β-lactamases. 
This situation is comparable to those 
reported in numerous countries, such as 
Argentina, Poland and Lebanon where 
CTX-M-producing Enterobacteriaceae 
have been described to be endemic 
[15–18].

CTX-M-15  enzyme,  like  CTX-
M-16 and CTX-M-19, confers a 
higher resistance to ceftazidime than 
other types of CTX-M ESBLs. Howev-
er, some of our isolates were moderately 
resistant to ceftazidime; this is in agree-
ment with studies that described CTX-
M-15-producing  isolates  susceptible 
or moderately resistant to ceftazidime 
[19,20]. Resistance to aminoglycosides 
(gentamicin, tobramycin and netilm-
icin), ciprofloxacin and trimethoprim/
sulfamethoxazole was observed in all 
the isolates and transconjugant analy-
sis showed the co-transfer of these re-
sistances with CTX-M-15. The close 
association of ESBL production with 
these resistances has been previously 
reported [7,19,21].

Genetic environment analysis of 
the CTX-M gene showed the presence 
of the sequence ISEcp1B in 7 isolates, 
while the genetic association between 
them was positive for all strains. The fact 
that ISEcp1B was not detected in 3 E. 
coli and E. cloacae isolates may be related 
to the modification in its transposase 
gene, possible by insertion of IS26 [22]. 
ISEcp1B can enhance the expression 
of the blaCTX-M-15 gene and its presence 
could explain the ease with which this 

gene is spreading among bacteria in a 
clinical setting [8].

ERIC-PCR genotyping dem-
onstrated the clonal diffusion of K. 
pneumoniae isolates. Epidemiological 
investigation has revealed that patients 
infected by these clones underwent in-
vasive procedures (artificial ventilation 
and installation of probes). The detec-
tion of CTX-M ESBL in the remaining 
non-clonal E. coli and E. cloacae isolates is 
probably due to horizontal transmission 
via plasmids. Several nosocomial out-
breaks caused by endemic or epidemic 
ESBL (CTX-M)-producing K. pneumo-
niae have been described, particularly 
in ICUs [23]. According to previous 
work, this is related to the misuse of 
broad spectrum antibiotics, invasive 
procedures and the immune status of 
patients in these care units [24].

Conclusion

This study demonstrated the presence 
of CTX-M-15 allele within Enterobac-
teriaceae in a hospital in north-western 
Algeria and suggests that its dissemina-
tion is associated with the spread of 
clonal isolates, plasmids and ISEcp1B. 
These data complement those of stud-
ies conducted in other areas of the 
country. There is a need for regular 
monitoring of resistance mechanisms 
and the establishment of a prevention 
strategy combining strict compliance to 
hygiene rules and a more rational and 
appropriate use of antibiotics.
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First detection of Leishmania infantum in Phlebotomus 
kandelakii using molecular methods in north-eastern 
Islamic Republic of Iran
Y. Rassi,1 M.R. Abai 1, M.A. Oshaghi,1 E. Javadian,1 A. Sanei,1 S. Rafidzadeh,2 and K. Arzamani 3

ABSTRACT Shirvan district in north-eastern Islamic Republic of Iran is a new focus of visceral leishmaniasis. This 
study aimed to identify the vector(s), the parasite and the species composition of sand flies in the district during July–
September 2009 using polymerase chain reaction techniques. In all, 2088 sand flies were collected from 3 villages. 
Nine sand fly species were identified: Phlebotomus kandelakii (Shchurenkova), P. major (Annandale), P. halepensis 
(Theodor), P. papatasi (Scopoli), P. sergenti (Parrot), P. longidactus (Parrot), P. caucasicus (Marzinovsky), Sergentomyia 
sintoni (Pringle) and S. sumbarica (Perfil’ev). P. sergenti and P. kandelakii were the most prevalent Phlebotomus species 
at 31.3% and 10.0% respectively. Of 59 female P. kandelakii, 2 (3.4%) were naturally infected with L. infantum. This is the 
first finding of natural infection of P. kandelakii by L. infantum in this region suggesting P. kandelakii may be the vector 
of L. infantum in the area although it is the second most prevalent phlebotomine species. 
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ل اكتشاف لالَّيشامنيات الطِّْفلية يف الفاصدة الكانديالكية باستخدام الطرائق اجلزيئية يف شامل رشق مجهورية إيران اإلسالمية أوَّ
ياور راثي، حممد رضا عبائي، حممد عيل عشاقي، عزت الدين جواديان، علريضا صانعي، سينا رفيع زاده، كورورش أرزماين

ف عىل العوامل  اخلالصة: أصبحت مقاطعة شريفان يف شامل رشق مجهورية إيران اإلسالمية بؤرة جديدة لداء الاليشامنيات احلشوي. وهتدف هذه الدراسة إىل التعرُّ
2009 باستخدام تقنيات التفاعل السلسيل  ة ما بني متوز/يوليو وأيلول/سبتمرب من عام  الناقلة للمرض، والطفييل وأنواع الَفَواصد الناقلة يف املنطقة خالل املدَّ
للبوليمرباز. وقد مجع الباحثون ألَفنْي وثامنيًا وثامين فاصدة من سبع قرى، وتعرفوا عىل تسعة أنواع منها وهي الفاصدة الكانديالكية )رشنيكوفا(، والفاصدة الكبرية 
)أناندال(، والفاصدة احلََلبية )الثيودورية(، والفاصدة الباباتاسية )سكوبويل(، والفاصدة السجانتية )باروت(، الفاصدة السجانية النغفية )برنجل( بريفليف، 
والفاصدة الطويلة اخلطوط )باروت( الفاصدة القوقازية )مارزونفسكي(، والسجنتية السنتونية )برينغل( والسجنتية الغائصة )بريفليف(. وقد كانت الفاصدة 
السجنتية والفاصدة الكانديالكية أكثر أنواع الفواصد شيوعًا، إذ يصل شيوع األوىل إىل 31.3% والثانية إىل 10%. ومن بني تسع ومخسني أنثى من نوع الفاصدة 
الكانديالكية كانت هناك اثنان )3.4%( مصابتني بعدوى طبيعية بالالَّيشامنيات الطِّْفليَّة. وهذا هو االكتشاف األول الْنِعَداِء الفاصدة الكانديالكية عدوى طبيعية 
بالاليشامنية الطِّفليَّة يف هذا اإلقليم مما يدلُّ عىل أن الفاصدة الكانديالكية قد تكون هي العامل الناقل لاّليشامنيات الطفلية يف املنطقة، ولو أهنا حتتل املرتبة الثانية من 

ة. حيث أكثر أنواع الفاصدات شيوعًا. والبد من استقصاء تفصييل لبيولوجية هذا النوع، بام يف ذلك الثَِّويُّ ومقاومتها للمبيدات احلرشيَّ

Première détection de Leishmania infantum dans Phlebotomus kandelakii à l'aide de méthodes moléculaires 
dans le nord-est de la République islamique d'Iran

RÉSUMÉ Le district de Shirvan dans le nord-est de la République islamique d'Iran est un nouveau foyer de 
leishmaniose viscérale. La présente étude visait à identifier le(s) vecteur(s), le parasite et la composition des espèces 
des phlébotomes dans le district, de juillet à septembre 2009, à l'aide de techniques d'amplification en chaîne par 
polymérase. Au total, 2088 phlébotomes ont été prélevés dans trois villages. Neuf espèces de phlébotomes ont 
été identifiées : Phlebotomus kandelakii (Shchurenkova), P. major (Annandale), P. halepensis (Theodor), P. papatasi 
(Scopoli), P. sergenti (Parrot), P. longidactus (Parrot), P. caucasicus (Marzinovsky), Sergentomyia sintoni (Pringle) et 
S. sumbarica (Perfil’ev). P. sergenti et P. kandelakii étaient les espèces de phlébotomes les plus répandues (31,3 % et 
10 % de l'échantillon respectivement). Sur 59 P. kandelakii femelles, deux (3,4 %) étaient naturellement infectées 
par L. infantum. Il s'agit de la première détection d'une infection naturelle de P. kandelakii par L. infantum dans la 
région, suggérant que P. kandelakii pourrait être le vecteur de L. infantum dans la zone, même si elle n'est que la 
deuxième espèce la plus répandue de phlébotomes. 
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Introduction

Leishmaniases are a broad spectrum 
of diseases, ranging from self-limiting 
localized cutaneous lesions to visceral 
leishmaniasis (VL) with fatal sponta-
neous evolution [1]. The visceral form 
of the disease is the most severe and is 
nearly always fatal if left untreated [2].

More than 90% of VL cases in the 
world are reported from Bangladesh, 
Brazil, India and Sudan [3]. VL caused 
by Leishmania infantum affects approxi-
mately half a million new patients each 
year in the Mediterranean region and 
Latin America [4]. In the Mediter-
ranean basin, domestic dogs (Canis 
familiaris) are the principal reservoir 
host, and some species of sand flies 
belonging to the subgenus Larroussius 
are the primary vectors [3].

VL occurs sporadically throughout 
the Islamic Republic of Iran. However, 
there are 4 important endemic foci in 
the country: Ardebil and East Azer-
baijan provinces in the north-west of 
the country and Fars and Bushehr 
provinces  in  the  south  [5–8]. Two 
sand fly species, Phlebotomus (Lar. ) 
perfiliewi (Parrot) and P. (Lar.) kan-
delakii (Shchurenkova) have been 
shown to be vectors of L. infantum 
in north-western Islamic Republic of 
Iran [9–11]. The species of P. (Para-
phlebotomus) alexandri (Sinton) and P. 
(Lar.) major (Annandale) have been 
found naturally infected with L. in-
fantum and are the VL vectors in the 
south part  of  the  country  [12–14]. 
P. (Lar.) keshishiani (Shchurenkova) 
and P. (Para.) caucasicus have been 
reported infected with promastigotes 
in southern Islamic Republic of Iran 
but no parasite identification was car-
ried out [15,16].

This study was carried out to iden-
tify the vector(s) and the parasite, as 
well as the species composition of sand 
flies in a new VL focus, Shirvan district, 
in north-eastern Islamic Republic of 
Iran.

Methods

Study area
The study was conducted in Shirvan dis-
trict, North Khorassan province, north-
eastern Islamic Republic of Iran. This 
region  is 1350 meters above  sea  level. 
The total population of Shirvan district 
was around 164 000 in 2006. The north-
ern part of Shirvan is mountainous with 
cold weather and the southern part has 
a temperate climate due to the flow of 
the Atrak River. The warm season is 
short (mid-May to mid-September) in 
the mountainous areas. The main oc-
cupations of the population are farming 
and raising animal.

Sand fly collection
Based on previous mass screening of 
dogs using the DOT test and confirma-
tion that canine species as a reservoir 
of VL in Shirvan district (Mohebali et 
al., unpublished data, 2008), 3 villages, 
Gholban, Starkhi and Hossein-abad, 
were selected. Sand flies were collected 
biweekly from indoors (e.g. bedroom, 
guest bedroom, toilet, and stable) as 
well as outdoors (wall cracks and crevic-
es and animal burrows) by using sticky 
paper  (60 papers  per  village) during 
July–September 2009. All  traps were 
installed at sunset and collected near 
sunrise. The sand fly specimens were 
washed in 96% ethanol alcohol to get rid 
of the sticky materials and to preserve 
them. Dissection of preserved sand flies 
was done in phosphate buffered saline 
(PBS) solution. The terminal segments 
of the abdomen containing the sper-
matheca and the heads of females were 
removed and mounted in a drop of Puri 
medium and identified to species level 
using keys of Theodor and Mesghali 
[17]. The remains of the bodies of the 
sand flies were kept individually in 96% 
alcohol and stored at –20  ºC  for mo-
lecular analysis.

DNA extraction
DNA of the specimens was extracted 
using the Bioneer Genomic DNA 

Extraction Kit (North Korea), accord-
ing to the manufacturer’s instructions. 
Extraction was carried out on the re-
maining body of the individual sand 
fly and stored at 4  °C. Double distilled 
water and DNA from L. major, L. tropica, 
and L. infantum, provided to the Iranian 
Institute of Pasteur by the World Health 
Organization, were used as negative and 
positive controls.

DNA amplification and PCR-RFLPs
Primary examination for infection 
of sand flies with Leishmania species 
was performed using nested- poly-
merase chain reaction (PCR) against 
the minicircle kinetoplast (k)-DNA 
using the following primers [18]: CS-
B2XF  (forward):  5´-C/GA/GTA/
GCAGAAAC/TCCCGTTCA-3´ 
(20   bp) ;   CSB1XR  ( reve r se) : 
5 ´ - ATTTTTCG/CGA /TTTT/
CGCAGAACG-3´  (20  bp);  13Z 
(forward):  5´-ACTGGGGGTTG-
GTGTAAAATAG-3´  (22  bp);  LIR 
(reverse):  5´-TCGCAGAACGCC-
CCT-3´ (15 bp).

Restriction fragment length poly-
morphism (RFLP) PCR was done. 
Positive samples against kDNA were 
tested against the ribosomal internal 
transcribed spacer 1 (ITS1) region 
using  the  primers  LITSR  (5'-CTG-
GATCATTTTCCGATG-3')   and 
L5.8S  (5'-TGATACCACTTATCG-
CACTT-3')  followed by digestion by 
HaeIII [19].

The PCR products were run along 
with a 100 bp  ladder on 1.2% agarose 
gel containing ethidium bromide for 
1 h at 80 V. The gel was observed on a 
ultraviolet (UV) transilluminator and 
then digital photographs were prepared. 
Parasites were identified by comparison 
with positive controls of L. infantum, 
L. major and L. tropica and molecular 
weight markers.

We added 2 μL HaeIII to the ITS1 
PCR products (20 μL) at 37 °C for 12 
h with conditions recommended by the 
supplier (Fermentas, Germany). The 
restriction fragments were subjected 
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to  electrophoresis  in  3%  agarose  gel 
containing ethidium bromide (0.5 μg/
mL) for 3 h at 65 V and observed on a 
UV transilluminator [20,21].

Cathepsin B-like cysteine protease 
E/F PCR
Cathepsin B-like cysteine protease 
(cpb)E/F PCR was done. This PCR is 
species-specific for L. donovani complex 
and was developed by Hide and Bañuls 
[21].  cpbE/F amplification was done 
in 30 µL with 6 pmol of  each primer 
(forward:  50-CGTGACGCCGGT-
GAAGAAT-30;  reverse:  50-CGTG-
CACTCGGCCGTCTT-30), 4.5 nmol 
dNTPs, 1 U Taq  polymerase,  3  µL 
buffer 10× and 1 µL of DNA extracted 
from individual sand flies. Thirty cycles 
were necessary for amplification (dena-
turation 30 s at 94 °C, annealing 1 min 
at 62 °C and elongation 1 min at 72 °C), 
followed by 10 min at 72 °C. All of  the 
amplification reactions were analysed 
by 1%–1.5% agarose gel electrophoresis, 
followed by ethidium bromide staining 
and visualization under UV light. Stand-
ard DNA  fragments  (100  bp  ladder, 
Fermentas) were used to permit sizing.

Restriction of cpb PCR fragments
This assay was developed by Oshaghi et 
al. [22] for discrimination of L. infantum 
from L. donovani using restriction of cpb 
PCR products by DraIII enzyme. Di-
gestion was carried out in a total volume 

of 20 µL, with approximately 10 ± 5 ng 
of DNA  (10–15  µL PCR products) 
and 5 U of  restriction enzyme  in  the 
recommended buffer, overnight at the 
recommended temperature. Restric-
tion fragments were separated at 120 V 
for 1 h in 2% agarose gel and ethidium 
bromide staining.

Results

Altogether,  2088  sand  flies  were  col-
lected from the above-mentioned 
villages (3 locations per village) and iden-
tified. P. sergenti (Parrot) and P. kandelakii 
(Shchurenkova) were the most prevalent 
Phlebotomus  species  found at 31.3% and 
10% respectively. Other species included 
P. papatasi (Scopoli) (6.3%), P. caucasicus 
(Marzinovsky)  (5.3%), P. major (An-
nandale) (5.2%), P. halepensis (Theodor) 
(0.9%), P. longidactus (Parrot) (0.8%), Ser-
gentomyia sumbarica  (Perfil’ev) (27.5%) 
and S. sintoni (Pringle) (12.7%). Among 
the sand flies collected 31% were female 
and the rest were male. Abdominal ex-
amination of female specimens showed 
70% were unfed, 15% semigravid, 10% 
gravid and 5% blood  fed (Table 1).  In 
total 260  females  (40% of  all  collected 
females) were selected for PCR examina-
tion and parasite detection.

Of 260 female specimens tested for 
promastigote infection, only 2 out of 59 

(3.4%) P. kandelakii were found natu-
rally infected with L. infantum/L. dono-
vani. This was observed in the kDNA 
nested-PCR amplification assays where 
a 680 bp PCR band was produced. This 
length of PCR in the system is assigned 
to L. infantum/L. donovani. This was 
then confirmed by ITS1 PCR-RFLP 
using HaeIII enzyme. The diagnostic 
fragments are 220 and 140 bp for L. ma-
jor, 200, 80 and 60 bp for L. infantum/L. 
donovani, and 2 fragments of 200 and 60 
bp are for L. tropica. The result of PCR-
RFLP revealed 200, 80 and 60 bp bands, 
which is indicative of L. infantum/L. 
donovani (Figure 1).

To discriminate between L. infan-
tum and L. donovani, cpb PCR was per-
formed and a 702 bp was produced for 
both specimens. The restriction diges-
tion of the cpb PCR products with the 
enzyme DraIII gave intact PCR prod-
ucts (702 bp) that were associated with 
the presence of L. infantum (Figure 2).

Of 59 female P. kandelakii, 2 (3.4%) 
were found naturally infected with L. 
infantum. One infected specimen was 
caught from a living room and the other 
from a yard in Starkhi village.

This is the first report of P. kandelakii 
naturally infected with L .infantum in 
Shirvan district, northern Khorassan 
province, north-eastern Islamic Repub-
lic of Iran.

Table1 Species composition of sand flies in Shirvan district, north-eastern Islamic Republic of Iran, 2010

Species Male Female Unfed Fed Semi-
gravid

Gravid Total

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

Phlebotomus kandelakii 150 59 40 3 6 10 209 10

P. major 99 10 10 0 0 0 109 5.2

P. halepensis 19 0 0 0 0 0 19 0.9

P. papatasi 81 50 34 4 5 7 131 6.3

P. sergenti 451 203 140 10 30 23 654 31.3

P. longidactus 17 0 0 0 0 0 17 0.8

P. caucasicus 110 0 0 0 0 0 110 5.3

Sergentomyia sintoni 125 140 100 7 21 12 265 12.7

S. sumbarica 388 186 130 8 35 13 574 27.5

Total 1440 (69%) 648 (31%) 454 (70%) 32 (5%) 97 (15%) 65 (10%) 2088 100
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Discussion

The ecology and epidemiology of leish-
maniasis are important measures for 
management and planning of disease 
control. Entomological surveys accom-
panied by epidemiological data provide 
essential information for the design of 
control programmes of the disease.

Several epidemiological and ento-
mological findings, including anthropo-
phily, common infection of the sand 
flies with the same Leishmania parasite 
found in the patients in the same places, 
suggest the capacity of the sand fly to 
be a vector [17]. In the current study, 
infection of P. kandelakii with L. infan-
tum was confirmed using sensitive PCR 
technique.

Isoenzyme detection methods 
provide the gold-standard for identi-
fying species and reference strains of 
Leishmania, but this method has disad-
vantage as it requires the culture of a 
large number of parasites and primary 
isolates can easily become contaminat-
ed, or a mixed infection can yield only 
the strain that grows fast in laboratory 
conditions  [23]. The highly  sensitive 
technique of PCR has been used before 
to detect Leishmania in New and Old 
World sand flies [24,25]. Some species 
of sand flies belong to subgenus Lar-
roussius and are potential vectors of VL 
in the Mediterranean basin. Aransay et 
al. in 2000 used this method in Greece 
for detection of Leishmania infection in 
P. (Lar.) neglectus, P.(Lar.) tobbi, P.(Lar.) 
simici, and P.(Para.) alexandri using a 
semi-nested PCR technique [9]. Based 
on PCR detection and sequencing of 
the parasite cpb, Oshghi et al.  in 2009 
confirmed P. perfiliewi transcaucasicus 
was circulating both L. donovani and 
L. infantum in north-western Islamic 
Republic of Iran [11]. In our study 
species-specific PCR of the cpbE/F 
gene against  the 2 positive  ITS rDNA 
specimens of P. kandelakii revealed 
the presence of L. infantum in the sand 
fly. This method is able to separate in-
fection of sand flies with L. donovani 

Figure 1 ITS1-rDNA PCR-RFLP analysis of selected strains of Leishmania species 
using HaeIII restriction enzyme. Lanes: M, 100 bp ladder (Fermentas); 1, infected 
Phlebotomus kandelakii to L. infantum; 2, L. major (MHOM/IR/75/ER: serial code 
of the standard L. major species at the reference laboratory of the Parasitology 
Department, Tehran University of Medical Sciences); 3, L. tropica (MHOM/IR/03/
Mash-878); 4, L. infantum (positive control)

Figure 2 cpbE/F gene PCR-RFLP analysis of selected strains of Leishmania donovani 
complex with the use of the restriction enzyme DraIII. Lanes: M, 100 bp ladder 
(Fermentas); 1, L. donovani: cpbF/cpbE (MHOM/DZ/82/LIPA59); 2, L. infantum 
from infected Phlebotomus kandelakii
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complex, i.e. to distinguish L. donovani 
from L. infantum [22].

P. kandelakii has been reported as a 
primary and proven vector of VL in an 
important focus of disease, i.e. north-
western Islamic Republic of Iran [9]. 
This species has been reported in central 
Asia, Afghanistan, Islamic Republic of 
Iran, Lebanon, Turkey and the former 
USSR [23]. P. kandelakii is very hydro-
philic, moderately thermophilic and 
bites man and large animals easily in 
Afghanistan  [26,27];  it  is  also consid-
ered to be a vector of VL in the South 
Caucasus region [27].

The results of blood meal analyses 
indicate the P. kandelakii collected in 
north-western Islamic Republic of Iran 
are strongly anthropophilic with 32.8% 
containing  human  blood  and  21.2% 
canine blood. P. kandelakii may also 

therefore play an important role in the 
transmission of VL to dogs, which are 
the main domestic reservoir of disease 
[28]. Among the female sand flies exam-
ined, only 2 specimens of P. kandelakii 
were found naturally infected by L. in-
fantum parasites. Both infected sand flies 
were empty and it seems the females’ 
longevity was enough to complete the 
parasite’s cycle in its body.

Based on its natural infection with 
L. infantum and the fact that it was the 
only species found infected with L. in-
fantum, we conclude that P. kandelakii 
can be incriminated as the vector of 
VL in north-eastern Islamic Republic 
of Iran. This is the first detection of L. 
infantum in P. kandelakii from Shirvan 
district, north-eastern Islamic Repub-
lic of Iran. It is recommended that 
the detailed biology of P. kandelakii, 

particularly its host preference, should 
be investigated using the available mo-
lecular method. This, in combination 
with other ecological data, could be 
used in vector control measures of VL 
in the region [29].
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Handbook for integrated vector management

Integrated vector management (IVM) is a rational decision-making process for optimal use of resources for vector 
control. The aim of the IVM approach is to contribute to achievement of the global targets set for vector-borne disease 
control, by making vector control more efficient, cost-effective, ecologically sound and sustainable. The handbook for 
integrated vector management presents an operational framework to guide managers and those implementing vector-
borne disease control programmes in designing more efficient, cost-effective systems. The handbook discusses the 
policy and institutional framework for IVM; planning and implementation of IVM; capacity-building, including human 
resource development; the core functions and essential competence required for IVM at central and local levels; the 
elements and processes of IVM; and a comprehensive framework for monitoring and evaluation of IVM, including 
indicators and methods for measuring process, outcomes and impact.

Further information about this and other WHO publications is available at: http://www.who.int/publications/en/
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Costs associated with tuberculosis diagnosis and 
treatment in Yemen for patients and public health 
services
G.Q. Othman,1 M.I.M. Ibrahim 2 and Y.A. Raja’a 3

ABSTRACT This study determined the costs associated with tuberculosis (TB) diagnosis and treatment for the 
public health services and patients in Sana’a, Yemen. Data were collected prospectively from 320 pulmonary and 
extrapulmonary TB patients (160 each) who were followed until completion of treatment. Direct medical and 
nonmedical costs and indirect costs were calculated. The proportionate cost to the patients for pulmonary TB and 
extrapulmonary TB was 76.1% and 89.4% respectively of the total for treatment. The mean cost to patients for pulmonary 
and extrapulmonary TB treatment was US$ 108.4 and US$ 328.0 respectively. The mean cost per patient to the health 
services for pulmonary and extrapulmonary TB treatment was US$ 34.0 and US$ 38.8 respectively. For pulmonary and 
extrapulmonary TB, drug treatment represented 59.3% and 77.9% respectively of the total cost to the health services. 
The greatest proportionate cost to patients for pulmonary TB treatment was time away from work (67.5% of the total 
cost), and for extrapulmonary TB was laboratory and X-ray costs (55.5%) followed by transportation (28.6%).
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تكاليف تشخيص السل ومعاجلته يف اليمن بالنسبة للمرىض وخلدمات الصحة العمومية
مجيل قاسم عثامن، حممد إزهام حممد إبراهيم، حييى أمحد رجاء

اخلالصة: تتعرف هذه الدراسة عىل التكاليف املرتبطة بتشخيص السل ومعاجلته بالنسبة للمرىض وللخدمات الصحية يف صنعاء، يف اليمن. وقد مجع 
الباحثون املعطيات استقباليًا من ثالث مئة وعرشين مريضًا بالسل الرئوي وخارج الرئوي )مئة وستني من كلِّ فئة(، وتابعوا حاالهتم حتى استكامل 
املعاجلة. وقد َحَسَب الباحثون التكاليف الطبية وغري الطبية املبارشة وغري املبارشة، ووجدوا أن التكلفة بالنسبة لكل مريض بالسل الرئوي تعادل 
76.1% من جممل تكاليف املعاجلة، ولكل مريض بالسل خارج الرئوي تعادل 89% من جممل تكاليف املعاجلة، وأن التكلفة الوسطية ملعاجلة مريض 

السل الرئوي تبلغ 108.4 دوالرًا أمريكيًا وملعاجلة مريض السل خارج الرئوي 328 دوالرًا. أما التكاليف الوسطية لكل مريض منسوبًة إىل اخلدمات 
59% من  34 دوالرًا بالنسبة ملرىض السل الرئوي، و38.8 دوالرًا بالنسبة ملرىض السل خارج الرئوي. وقد مثلت املعاجلة الدوائية  الصحية فكانت 
التكاليف اإلمجالية من اخلدمات الصحية يف مرض السل الرئوي و77.9% يف مرىض السل خارج الرئوي. أما التكاليف النسبية القصوى ملعاجلة مرض 
السل الرئوي فقد متثََّلْت بالزمن الذي يقضيه املريض بعيدًا عن عمله وهي تعادل 67.5% من جممل التكاليف لدى مرىض السل الرئوي، يف حني متثََّلْت 

بالنسبة ملرىض السل خارج الرئوي بتكاليف الصور الشعاعية والفحوص املختربية )55.5%(، يتلوها تكاليف وسائل النقل )%28.6(.

Coûts associés au diagnostic et au traitement de la tuberculose pour les patients et les services de santé publics au Yémen

RÉSUMÉ La présente étude a déterminé les coûts associés au diagnostic et au traitement de la tuberculose pour les services 
de santé publics et pour les patients à Sanaa (Yémen). Les données ont été recueillies de façon prospective auprès de 
320 patients atteints de tuberculose pulmonaire et extrapulmonaire (160 pour chaque forme), suivis jusqu'à la fin de leur 
traitement. Les coûts médicaux et non médicaux directs et les coûts indirects ont été calculés. La part du coût supportée 
par les patients était de 76,1 % du coût total du traitement dans le cas de la tuberculose pulmonaire, et de 89,4 % dans le cas 
de la tuberculose extrapulmonaire. Le coût moyen du traitement de la tuberculose pulmonaire et extrapulmonaire pour 
les patients était respectivement de 108,4 USD et 328,0 USD, ce qui équivalait à un coût moyen par patient de 34,0 USD 
et 38,8 USD, respectivement. Pour les services de santé, le traitement médicamenteux de la tuberculose pulmonaire et 
extrapulmonaire représentait 59,3 % et 77,9 % respectivement du coût total. Pour les patients atteints de tuberculose 
pulmonaire, l'absence du travail représentait le coût le plus important du traitement (67,5 % du coût total) ; pour les 
patients atteints de tuberculose extrapulmonaire, les dépenses liées aux analyses de laboratoire et auxradiographies (55,5 %) 
étaient les coûts proportionnellement les plus importants, suivies par les frais de transport (28,6 %).
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Introduction

Tuberculosis (TB) infects one-third of 
the world’s population [1]. It is ranked 
seventh as cause of death worldwide 
[2,3] and is one of the common causes 
of death among young adults [4]. Thus 
the effect of TB on the society is massive.

From the economic perspective, 
about 75% of TB cases are  in  the pro-
ductive age group (15–54 years),  and 
95% of  these patients  and 99% of  the 
deaths from TB occur in developing 
countries [5]. The estimated cost of 
TB treatment in developed countries 
ranges from US$ 276 to US$ 1546 per 
person for the entire treatment, while 
for multi-drug resistant TB it ranges 
from US$ 1000 to US$ 10 000 [6]. The 
cost of the effective TB drug is consid-
ered the most important component 
of the actual expenditure for treating 
TB. However, other direct and indirect 
costs for TB treatment must also be 
calculated. A study in Malaysia found 
the total cost for the TB patient who 
completed their treatment successfully 
was US$ 916.40 [7] while in India the 
total cost was US$ 7.5 [8]. In the Neth-
erlands a study compared the direct 
and indirect costs of pulmonary and 
extrapulmonary in immigrant TB pa-
tients and found that the direct costs for 
the entire TB illness averaged € 353; the 
total direct cost to the patients ranged 
from € 0 to € 3961 [9]. The costs during 
the pre-diagnostic period were slightly 
higher for people with extrapulmonary 
TB than that with pulmonary TB. Most 
of the costs were incurred for indirect 
costs; extrapulmonary TB patients  lost 
more work time during the pre-diagnos-
tic period than pulmonary TB patients.

TB is still a major public health 
problem in Yemen. Yemen is con-
sidered a high-burden country in the 
Region based on the evaluation of 
TB  conducted  in  1990–1991  in  the 
Nationwide Survey of the Tuberculin 
Testing  among  school  children  [10]. 
The annual expected incidence of new 
pulmonary TB smear-positive (NSS+) 

was 8480,  and equal number of other 
forms of TB was estimated. The most 
recent estimates of TB in Yemen show 
that the annual incidence of NSS+ cases 
is  37  per  100 000  population  (7297 
NSS+ cases per  year)  and  the annual 
incidence  for other  forms of TB  is 45 
per 100 000 population (8874 cases per 
year). Sana’a, the capital city of Yemen, 
has the highest number of extrapul-
monary TB cases and has the second 
highest number of cases of all forms of 
TB compared to other provinces [11].

The aim of this study was to analyse 
the economic burden of pulmonary 
and extrapulmonary TB in Sana’a from 
both the patient and the health services 
perspectives. The findings will provide 
the government with detailed data 
concerning the cost of TB diseases per 
patient and will enable estimates to be 
made of the public health expenditure 
on TB treatment.

Methods

A prospective pharmacoeconomic 
evaluation was carried out for diagno-
sis and treatment of pulmonary and 
extrapulmonary TB.

Study setting and sample
The study population consisted of all 
TB patients who started a new course 
of TB treatment and completed their 
treatment successfully at Sana’a TB 
centre and 6 other health facilities from 
1 March 2008 to 10 August 10 2009.

The sample size was calculated using 
the equation n = N/(1+Ne2), where 
n  =  sample  size; N = population size 
(1193); e = margin of error (0.05).  the 
sample  size was  increased by 20%  to 
account for drop-outs.

The time away from work was 
counted for the 48 employed patients 
who came during the period of study. 
The length of follow-up for cost calcula-
tion during the treatment period was 
8 months for pulmonary TB patients 
and 12 months for extrapulmonary TB 

patients. Patients who transferred from 
Sana’a TB centre and health facilities 
to complete their treatment in other 
health centres in other provinces, and 
patients who defaulted or died were 
excluded from the analysis.

Drug regimen
The drug regimens prescribed were 
according to the type of TB disease. 
If diagnosed with susceptible posi-
tive pulmonary TB, in the initial (in-
tensive) phase the patient was given: 
2HRZS(E),  i.e.  isoniazid,  rifampicin, 
pyrazinamide and either streptomycin 
or ethambutol,  given once daily  for 2 
months (8 weeks). In the continuation 
phase, the patient was given: 6HT, i.e. 
isoniazid and thioacetazone daily for 6 
months. For extrapulmonary and nega-
tive pulmonary TB the regimen was 
2HTS(E),  i.e.  isoniazid,  thioacetazone 
and either streptomycin or ethambutol 
in  the  intensive phases  and 10HT  in 
the continuation phase, i.e. isoniazid 
and thioacetazone daily for 10 months. 
The patients were followed from the 
first day of treatment until the end of 
treatment when they came to collect 
their medication.

Estimation of costs
The  total  cost  stems  from 2  sources: 
direct and indirect costs. Direct medi-
cal costs include the cost of prescribed 
medication, diagnostic laboratory tests, 
X-ray films, reagents and supplies for 
X-ray departments as well as the cost 
of the time taken by health professional 
workers. Direct nonmedical costs in-
clude the cost of transportation to 
and from centres for the patient, and 
telephone, electric and water bills for 
health facilities. The estimated cost of 
building, vehicles and furniture were 
excluded because of the difficulty in 
estimating these kinds of cost. The indi-
rect cost related to the loss of time from 
work due to illness was estimated using 
a specially-designed data collection 
form, which enquired about patients’ 
employment  status;  amount  of  time 
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lost if ill, and net monthly salary when 
healthy. The average cost per patient for 
time away from work was calculated by 
multiplying the average number of days 
away from work due to illness with the 
average of the patient’s monthly income 
when healthy and working.

All costs of anti-TB drugs were 
calculated according to the standard 
government drug price. The staff time 
was calculated by estimating the time 
spent for each patient in each section. 
Then, the net salary of health workers 
per minute was multiplied by the time 
per taken (in minutes) for each patient 
[12].

Costs were obtained from the TB 
centres  and health  facilities  in Sana’a; 
all were calculated in Yemen rials (YR) 
and converted to the United States dol-
lars (US$) at the 2009 exchange rate of 
US$ 1 = YR 200.

Analysis
SPSS  for Windows,  version 12.0 was 
used for data analysis.

Results

Patient characteristics
A total of 390 patients were  included. 
Of  these, 15 patients  transferred  from 
Sana’a TB centre and health facilities 
to complete their treatment in other 
health centres in other provinces, 24 pa-
tients defaulted and 7 patients died and 
they were excluded from the analysis. 
In the end 160 pulmonary TB patients 
and 160 extrapulmonary TB patients 
were included in the analysis. For 
pulmonary TB 46% were male  , while 

for extrapulmonary TB 38% male. The 
majority of pulmonary and extrapulmo-
nary TB patients ranged in age from 15 
to 54 years (89% and 93% respectively).

Total costs
The total cost, both direct and indirect, 
for TB treatment for the 160 pulmonary 
TB patients was US$ 22 778,  i.e. US$ 
142.4 per patient; 76% of  this cost was 
borne by the patients themselves and 
23.9%  by  the  health  services  (Table 
1). The average cost to the patient was 
US$ 108.4  compared with US$ 34.0 
for the health services per patient. For 
extrapulmonary TB treatment, the total 
cost was US$ 58 682.2, i.e. US$ 366.76 
per patient; 89.4% of this cost was borne 
by the patients. The average cost to the 
patient was US$ 328.0 compared with 
US$ 38.8 for the health services per 
patient.

Tables 2 and 3 show the break-down 
of costs for diagnosis and treatment of 
pulmonary and extrapulmonary TB 
patients for the health services and the 
patients.

Cost to the health services
The direct medical costs included medi-
cation, X-ray examination, laboratory 
costs and health staff costs.

Drugs were distributed free of 
charge to the patients. The total costs 
were US$ 3225.6  for  the pulmonary 
TB patients (US$ 20.2 per patient) and 
US$ 4838.4 for the extrapulmonary TB 
patients (US$ 30.2 per patient) (Table 
2).

A total of 320 X-ray films were used 
for pulmonary TB patients at a cost of 

US$ 0.80 per film, giving a total cost of 
US$ 256; adding supplies and reagents 
brought the total cost to US$ 416.0, an 
average cost of US$ 2.6 for each patient 
cured following completion of treat-
ment. Of these costs, each patient paid 
US$ 1 for the first X-ray while any later 
X-rays were free. Bacteriological exami-
nation of sputum is the only way to con-
firm the diagnosis of pulmonary TB in 
most developing countries. Sana’a TB 
Centre only does acid fast bacilli (AFB) 
for positive pulmonary TB. Patients 
are required to pay US$ 1 for the first 
visit and nothing for any other tests. The 
cost of an AFB test preparation for each 
patient was US$ 2.2.

The total cost for the public health 
staff was US$ 833.8 in the case of pul-
monary TB and US$ 395.8  in the case 
of extrapulmonary TB (Table 2). The 
estimated overheads cost per patient 
was US$ 0.70  for pulmonary TB cases 
and US$ 1.20  for extrapulmonary TB 
cases.

Government expenditure on drug 
treatment for the pulmonary TB cases 
was slightly more than half of the total 
costs  to  the  health  services  (59.3%). 
Health staff time was the next highest 
cost (15.3% of  total  expenditure);  the 
X-ray examination cost represented 
7.6%  of  the  total  (Table  3).  For  ex-
trapulmonary TB patients, government 
expenditure on drugs was 77.9% of the 
total expenditure, followed by station-
ery costs (12.6%).

Cost to the patients
Medical costs for patients included 
physician costs and laboratory and 

Table 1 Total and per patient cost of pulmonary and extrapulmonary tuberculosis (TB) for patients and public health services

Total cost to: Pulmonary TB (n = 160) Extrapulmonary TB (n = 160)

Total cost (US$) Cost per 
patient (US$)

% of total cost Cost (US$) Cost per 
patient (US$)

% of total cost

Patients 17 336.0 108.4 76.1 52 472.0 328.0 89.4

Public health services 5442.7 34.0 23.9 6210.2 38.8 10.6

Total 22 778.7 142.4 58 682.2 366.8
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X-ray costs. For both pulmonary and 
extrapulmonary TB the cost per patient 
for physician  fees was US$ 0.25. How-
ever for laboratory tests/X-rays, the cost 
per patient was US$ 2.00 for pulmonary 
TB and US$ 182.0 for extrapulmonary 
TB.

The transportation cost per patient 
was US$ 33 for pulmonary TB pa-
tients, and US$ 94 for extrapulmonary 
TB patients. The cost of time away 
from  work  for  the  48  patients  (27 
pulmonary and 21 extrapulmonary) 
who were working was calculated. 
The total working  time  lost was 622 
days and the average time spent away 
from work was 12.9 days per patient, 
for pulmonary and extrapulmonary 
together. The loss in terms of money 
depended on the patients’ monthly in-
come: the average monthly income for 
pulmonary TB cases was US$ 170.20 

and US$ 120.70  for  extrapulmonary 
TB patients. The average cost to the 
patient for time away from work was 
US$ 73.2 and US$ 51.9 for pulmonary 
and extrapulmonary TB patients re-
spectively.

The mean cost to patients for pul-
monary TB treatment, which includes 
physician fees, laboratory tests, X-rays, 
transportation and the cost of being 
away  from work, was US$ 108.4. The 
greatest cost proportionately to pa-
tients for pulmonary TB treatment was 
time  away  from work  (67.5%  of  the 
total cost), followed by transportation 
(30.5%). For  extrapulmonary TB  the 
mean cost to the patients for treatment 
was US$ 328.0. The greatest cost pro-
portionately was laboratory and X-ray 
costs (55.5%),  followed by  transporta-
tion (28.6%) and time away from work 
(15.8%).

Discussion

In the present study, the findings are 
based on actual expenditures paid for 
TB treatment. Our study shows that the 
average cost of TB treatment per patient 
was US$ 142.40  and US$ 366.80  for 
pulmonary TB and extrapulmonary TB 
patients respectively. The higher cost 
for extrapulmonary TB patients is due 
to the longer period of treatment which 
needs more expenditure on transpor-
tation, in addition to the high cost of 
the tests, which are done outside the 
centres.

Comparing the total cost of treat-
ment of pulmonary TB to other studies, 
the cost of treatment of pulmonary TB 
in our study was very much lower than 
that  estimated  by WHO  in  2000  in 
developed countries (US$ 276–1546) 
[13].The cost in Yemen was also lower 

Table 2 Expenditure on different health services for pulmonary tuberculosis (TB) treatment for 8 months and extrapulmonary 
TB treatment for 12 months

Item Pulmonary TB (n = 160) Extrapulmonary TB (n = 160)

Total cost to the 
public health 

services

Cost per 
patient

% Total cost to the 
public health 

services

Cost per 
patient

%

US$ US$ US$ US$

Drugs 3225.6 20.2 59.3 4838.4 30.2 77.9

X-ray examination 416.0 2.6 7.6 – – –

Laboratory tests 336.9 2.2 6.2 – – –

Health staff time 833.8 5.2 15.3 395.8 2.5 6.4

Stationery 523.0 3.3 9.6 785.0 4.9 12.6

Overheads 107.4 0. 7 2.0 191.0 1.2 3.1

Total cost 54 42.7 34.0 62 10.2 38.8

Table 3 Cost to patients for pulmonary tuberculosis (TB) treatment for 8 months and extrapulmonary TB treatment for 12 
months

Item Pulmonary TB (n = 160) Extrapulmonary TB (n = 160)

Total cost Cost per patient % Total cost Cost per patient %

US$ US$ US$ US$

Physician fees 40.0 0.25 0.2 40.0 0.25 0.1

Laboratory & X-ray fees 320.0 2.00 1.8 29 120.0 182.00 55.5

Transportation 5 280.0 33.00 30.5 15 008.0 93.80 28.6

Time away from work 11 696.0 73.10 67.5 8 304.0 51.90 15.8

Total cost 17 336.0 108.40 52 472.0 328.00
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than that reported in studies done in 
Malaysia  (US$ 916.40), South Africa 
(US$ 890.50), Uganda (US$ 403.20) 
and Pakistan US$ 310.00  [7,14–16]. 
However, a comparable cost was re-
ported in India, around US$ 171 [17]. 
The lower cost of expenditure in Yemen 
can be attributed to the lower number of 
diagnostic tests (AFB only for diagnos-
ing pulmonary TB) and the absence of 
hospitalization.

The costs to the health services in 
the present  study were US$ 34.0  and 
US$ 38.8 per patient for pulmonary 
TB and extrapulmonary TB respec-
tively. The cost of health services (for 
public TB centre) was slightly lower in 
pulmonary TB than in extrapulmonary 
TB because the extrapulmonary TB pa-
tients did not carry out laboratory tests 
and X-ray examination in the TB cen-
tres, as patients went to the centre after 
having done their diagnostic tests The 
total direct expenditure to the health 
services for pulmonary TB treatment in 
the current study is comparable to the 
cost reported in a study in India which 
were US$30 to US$43 according to the 
category of treatment [8]. On the other 
hand, very high expenditure was found 
in the study conducted in Haiti where 
the total direct expenditure for pulmo-
nary TB was US$ 432 per TB patient 
[18], while in another study conducted 
in Malaysia, the total direct expenditure 
to the health services for pulmonary TB 
was US$ 189.50 [7].

The largest proportion of direct 
medical costs for pulmonary TB was 
drug  cost  (59.3%).  In  the  case of  ex-
trapulmonary TB, the TB medication 
constituted 77.9% of  the  total  cost of 

the illness. The proportionate cost of 
drug treatment was higher in extrapul-
monary TB than in pulmonary TB 
because extrapulmonary TB requires 
longer treatment and more expensive 
drugs. Lower proportionate costs for 
pulmonary TB drugs of the total costs 
of illness were reported in other stud-
ies: 32.4%, 25% and 37.8% respectively 
[7,8,12]. Similar findings were reported 
in a study in Uganda although there 
were additional costs associated with 
streptomycin (water for injection and 
syringe) [15].

Overall ,  the percentage cost 
to the patients in the present study 
was much higher than to the health 
services,  76.1%  and  89.4%  for  pul-
monary TB and extrapulmonary TB 
respectively. Comparable results for 
pulmonary TB were reported in stud-
ies conducted in Uganda [19], Ma-
laysia [7] and Tanzania [5] where the 
proportionate cost to the patients was 
70.0%, 79.5% and 84.2% respectively. 
These costs are high as the pulmonary 
TB patients have to visit the centres 
either weekly (in the initial phase) or 
monthly (in the continuous phase) 
while extrapulmonary TB patients 
have to visit it monthly to get their 
medicines.

The cost to the patient associated 
with the loss of productivity for pul-
monary TB was US$ 73.1, while for 
extrapulmonary TB patient it was 
US$ 51.9. The  lower cost  to extrapul-
monary TB patients could be due to 
the high fever associated of pulmonary 
TB patients, which could have resulted 
in more days lost from work and higher 
loss of productivity.

Study limitations
We included only patients living in ur-
ban areas and with access to provincial 
facilities. This limits the generalizability 
of the results and the estimated costs 
may be more than the actual costs 
for rural residents. The study did not 
quantify the intangible costs (increased 
pain and disability, affecting quality of 
life), nor extra expenditure of the patient 
for, for example, having a companion 
accompany them during visits to the 
centres for treatment. Thus the cost to 
patients may be higher than found here.

Conclusions

The study found that the cost of ex-
trapulmonary TB is higher compared to 
pulmonary TB especially for the patient, 
which reflects the delayed diagnosis 
and longer duration of treatment. Pa-
tients bore the majority of the cost of 
diagnosis and treatment of pulmonary 
and extrapulmonary TB. The cost of 
anti-TB drugs constituted the highest 
proportion of the costs to the public 
health services for both pulmonary and 
extrapulmonary TB. The results of this 
study may be used by policy-makers, 
potential donors and health service 
workers to enhance TB diagnosis and 
treatment services.
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Priorities in operational research to improve tuberculosis care and control

In 2010, the Stop TB Partnership, the World Health Organization Stop TB Department and the Global Fund to Fight 
AIDS, Tuberculosis and Malaria jointly organized an expert meeting and workshop on operational research, followed 
by international consultations. The goal was to identify priority areas in which knowledge gaps hamper optimal 
implementation of TB control activities. The outcome of these activities formed the basis of Priorities in operational 
research to improve tuberculosis care and control. This book is very timely for building the evidence base for effective 
implementation of TB programmes. It provides a clear road map of priorities in operational research to help countries 
improve implementation of TB control activities in critical areas. The priority operational research questions outlined in 
this report are also aligned with the Stop TB Partnership’s Global Plan to Stop TB 2011–2015.

Further information about this and other WHO publications is available at: http://www.who.int/publications/en/
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Short communication

Contact tracing of a 15-year-old girl with smear-
negative pulmonary tuberculosis in Tehran
N. Baghaie,1 S. Khalilzadeh,1 M.R. Bolursaz 1 and N. Parsanejad 1

ABSTRACT Early detection of tuberculosis (TB) cases and supervised treatment are vital for control of the disease. 
To assess TB transmission from a sputum smear-negative pulmonary TB case, the contacts of a 15-year-old Iranian 
girl diagnosed with smear-negative TB in 2010 were traced. In all, 52 classmates and close friends and 15 school 
staff were screened by tuberculin skin test and chest X-ray. Those with a positive skin test or abnormal chest X-ray 
were further evaluated by chest spiral computed tomography (CT) scan and triple gastric washing. All classmates 
and close friends were Iranian and female. Of the 52 girls, 17 (32%) had latent infection (either positive skin test or 
abnormal chest X-ray) and 3 (5.7%) had active TB (abnormal CT or positive culture additional to positive skin test 
or abnormal X-ray). None of the staff had abnormal findings. Contact tracing should be considered for contacts 
of all children with symptomatic pulmonary TB, even those who are smear-negative.

1Pediatric Respiratory Diseases Research Center, National Research Institute of Tuberculosis and Lung Disease, Masih Daneshvari Hospital, Shahid 
Beheshti University of Medical Sciences, Tehran, Islamic Republic of Iran (Correspondence to S. Khalilzadeh: p_nritld@yahoo.com).

Received: 10/08/10; accepted: 28/11/10

اقتفاء املخالِطات لفتاة عمرها مخسة عرش عامًا مصابة بالسل الرئوي، ذات لطاخة سلبية يف طهران
نوشني بقائي، سهيال خليل زاده، حممد رضا بلورساز، نازنني بارسانجاد

ر حلاالت السل ومعاجلته حتت اإلرشاف الوثيق أمرًا حيويًا ملكافحته. وهتدف هذه الدراسة إىل تقييم رساية السل من حالة  اخلالصـة: يعد االكتشاف املبكِّ
ص لدهيا سل رئوي ذو لطاخة سلبية يف  مصابة بالسل الرئوي ولو أهنا ذات بلغم سلبي اللطاخة، وذلك باقتفاء املخالطني لفتاة إيرانية عمرها 15 عامًا، ُشخِّ
ت املخالطات هلا إمجاالً اثنتني ومخسني فتاًة ما بني زميلة يف الفصل الدرايس وصديقة محيمة باإلضافة إىل مخس عرشة من موظفات املدرسة،  عام 2010. وضمَّ
أو كانت صورة صدره  الباحثون ملن كان لديه االختبار اجللدي إجيابيًا  التوبركلني اجللدي وصورة شعاعية للصدر. وأجرى  بإجراء اختبار  هين  وتم حترِّ
س بالتصوير الطبقي الـُمَحْوَسب وبغسل املعدة الثالثي. وقد تبنيَّ أنه من بني الزميالت والصديقات  الشعاعية غري طبيعية مزيدًا من التقييم بإجراء التفرُّ
االثنتني واخلمسني كان لدى سبع عرشة فتاة منهن )32%( عدوى خافية )بناًء عىل كوهنّن إجيابيات الفحص اجللدي، أو ألن صورة الصدر الشعاعية لدهين 
ال )بناًء عىل كوهنن إجيابيات الفحص الشعاعي الطبقي املحوسب، أو ألهنن إجيابيات الزرع، إىل  غري طبيعية(، يف حني كان لدى ثالٍث منهن )5.7%( سل فعَّ
ة. وقد خلص الباحثون  جانب إجيابية االختبار اجللدي أو ألن صورة الصدر الشعاعية غري طبيعية(. ومل يكن لدى أيٍّ من موظفات املدرسة نتائج غري سويَّ

إىل أن اقتفاء املخالطني ُيَعدُّ إجراًء رضوريًا جلميع املخالطني لألطفال املصابني بأعراض السل الرئوي، حتى من كان منهم سلبيَّ اللطاخة.

Recherche des contacts d'une patiente âgée de 15 ans et atteinte d'une tuberculose pulmonaire à frottis négatif 
à Téhéran

RÉSUMÉ Un dépistage précoce des cas de tuberculose et un traitement avec suivi régulier sont essentiels 
pour lutter contre la maladie. Pour évaluer la transmission de la tuberculose à partir d'un cas de tuberculose 
pulmonaire à frottis négatif, les contacts d'une patiente iranienne de 15 ans atteinte de tuberculose à frottis 
négatif en 2010 ont fait l'objet d'un suivi. En tout, 52 camarades de classes, amies proches et personnels de 
l'établissement scolaire ont été dépistés au moyen d'un test tuberculinique cutané et d'une radiographie des 
poumons. Une tomodensitométrie hélicoïdale thoracique et un triple lavage gastrique ont été réalisés chez les 
contacts présentant un test tuberculinique cutané positif ou une radiographie des poumons anormale. Toutes 
ses camarades de classe et amies proches étaient des Iraniennes. Sur les 52 filles, 17 d'entre elles (soit 32 %) étaient 
porteuses d'une infection latente (test cutané positif ou radiographie des poumons anormale) et trois jeunes filles 
(soit 5,7 %) étaient atteintes d'une tuberculose active (tomodensitométrie anormale ou culture positive, plus test 
cutané positif ou radiographie anormale). Aucun membre du personnel n'a présenté de résultats anormaux. 
La recherche des contacts doit être envisagée pour les personnes proches de tous les enfants atteints d'une 
tuberculose pulmonaire symptomatique, même dans les cas de frottis négatifs.
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Introduction

Tuberculosis (TB) is still one of the 
leading causes of mortality and morbid-
ity. According to the World Health Or-
ganization (WHO), there are 9 million 
new cases of TB and 2 million deaths 
from the disease per year, 10% of which 
occur in children [1].

Since children are more asympto-
matic or have weaker cough than adults, 
and usually have a smaller bacterial 
load, little attention has been paid to the 
transmission of TB from a child. Sev-
eral TB outbreaks have been reported 
in schools but the index case was rarely 
a child [2,3]; the source of infection was 
usually adults. Early case detection and 
diagnosis of TB and supervised treat-
ment are vital for control and reduction 
of TB and are part of the components of 
the Stop TB strategy [4]]. Thus, many 
studies have highlighted the impor-
tance of tracing the contacts of an adult 
smear-positive case [5,6] but a few have 
investigated the contacts of a smear-
negative child as an index case [7].

In 2010,  a 15-year-old  Iranian girl 
was admitted to the paediatric ward of 
Masih Daneshvari Hospital with fever, 
cough and haemoptysis. She had a his-
tory of contact with her grandmother 
who had been diagnosed with TB. 
Other members of her family were 
considered uninfected having been 
previously screened. High resolution 
computed tomography (HRCT) was 
suggestive of TB and Mycobacterium 
tuberculosis was isolated in culture of 
gastric aspirate. Following the diagnosis 
of TB, she was started on treatment. 
This paper describes the screening un-
dertaken of all the girls’ classmates in 
the same grade at school and her close 
friends to determine if any were infected 
and reports the results of that screening.

Methods

All girls aged 15 years who were class-
mates or close friends of the index case 

(15-year-old Iranian girl diagnosed with 
active pulmonary TB) and school staff 
were examined. As the school was not 
coeducational, only girls were screened.

Diagnosis of the TB was based on 
the criteria described below [8].

•	 1. History of close contact

•	 2. A positive purified protein deriva-
tive (PPD) test (≥ 10 mm)

•	 3. Radiographic findings

•	 4. Presence of clinical symptoms

•	 5. Positive pathology or bacteriology
The presence of at least 3 of these 

criteria are needed to establish a diag-
nosis of TB.

The index case had a history of con-
tact with her grandmother living with 
them who was diagnosed with TB and 
she had died recently. She had also been 
symptomatic  for  2 months;  she  had 
fever, cough and haemoptysis. HRCT 
showed interlobular nodules along with 
septal thickening (tree in bud) in the 
right lung. Gastric aspirate was nega-
tive, polymerase chain reaction (PCR) 
result of gastric juices was positive and 
2 months  later her  culture was  found 
positive too. Thus the index case fulfilled 
3 criteria (close contact, symptoms and 
radiological findings compatible with 
TB) and diagnosis of TB was estab-
lished for her and treatment initiated 
before receipt of her culture results.

All contacts were screened by a 
tuberculin skin (PPD) test and chest 
X-ray initially and they were clinically 
examined. Tuberculin skin test was read 
by 2 paediatricians and an induration of 
≥ 10 mm at 48 to 72 hours was consid-
ered positive [9,10].

Contacts with negative PPD result 
were examined for the second time after 
12 weeks  to verify  the PPD conversion 
(conversion is defined as changes in 
tuberculin skin test from < 10 mm in di-
ameter to > 10 mm in diameter and a in-
crease of 6 mm within a period of 2 years) 
[9]. Chest X-rays were taken in Masih 
Daneshvari Hospital and were reviewed 
by a radiologist and a paediatrician.

Any contact (children or staff) who 
had either a positive PPD or an abnor-
mal chest X-ray were candidates for fur-
ther evaluation. Triple gastric washing 
[11] (smear, culture, PCR) and a spiral 
CT scan [12] were carried out for them.

Depending on the results of the 
tuberculin skin test, chest radiograph, 
chest spiral CT scan and gastric aspirate 
smear and culture for M. tuberculosis, 
contacts were classified as uninfected, 
infected or active TB. Contacts who 
had either a positive PPD (≥ 10 mm) 
or a suspicious chest X-ray were consid-
ered infected. Those contacts who had 
a positive gastric aspirate or a positive 
chest spiral CT along with a positive 
PPD or chest X-ray were identified as an 
active TB case.

Contacts with latent TB infection 
were prescribed isoniazid prophylaxis 
for 6 months, cases with active TB were 
started on the recommended 4-drug 
regimen (isoniazid, rifampin, pyrazina-
mide, ethambutol) [13].

This study was approved by the Eth-
ics Committee of Masih Daneshvari 
Hospital. All participants were informed 
about the study and gave their written 
consent to participate.

Results

In all, 52 classmates/close  friends and 
15 staff were screened. The classmates/
close friends were 15 years old, Iranian, 
female and had received the BCG vac-
cination.

All contacts were asymptomatic 
but  of  the  52  girl  contacts,  15  had  a 
positive PPD and 1 was observed to 
have  tuberculin  conversion; her PPD 
converted  from 5 mm to 15 mm after 
12 weeks. Chest X-ray was  abnormal 
in 6 contacts; hilar adenopathy was the 
commonest finding.

Of the 52 girl contacts, 20 were se-
lected for further evaluation. Of these, 
3 (5.8%)  showed positive  results  and 
according to the criteria listed earlier 
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were diagnosed as active TB. The first 
case had a positive PPD of 35 mm and 
positive gastric aspirate culture. The 
second  had  a  PPD  of  25 mm  and  a 
calcified nodule in spiral CT. The third 
had a PPD of 18 mm and unilateral 
adenopathy in spiral CT. All 3 cases had 
a history of close contact with the index 
case and thus fulfilled the diagnostic 
criteria. All were started on the recom-
mended 4-drug regimen.

The other 17 contacts (32%) were 
considered to be infected because of 
either a positive tuberculin skin test or 
abnormal chest X-ray and they were 
prescribed isoniazid prophylaxis for 6 
months.

All the school staff examined had 
unremarkable results for the screening 
tests and none therefore was considered 
to have latent or active TB.

Discussion

Previous studies have proposed that the 
risk caused by smear-negative patients 
cannot be ruled out and they all suggest-
ed that the contacts of smear-negative 

patients should be examined [14–16]. 
This study is one of the very few [7] to 
document the transmission of TB from 
a smear-negative child.

Our index case had a negative spu-
tum culture but she was symptomatic 
for a few months and she continued 
to attend school while symptomatic. 
Thus screening was scheduled for all 
her close contacts in the same class and 
school staff.

Of the 52 students, 17 (32%) were 
considered to have latent infection. 
This is lower than a study in England 
where the infection rate in the class 
of the smear-negative index case was 
79% and was 35% for other students in 
the school [7]. Furthermore, 3 (5.7%) 
cases of active TB were identified. This 
is not a very high rate when compared 
to a study conducted in a junior school 
in south-eastern England, where TB 
was diagnosed  in 9% of  contacts  [2]. 
In several retrospective contact trac-
ing  studies,  90% or more of TB cases 
were  identified  within  the  first  12 
months after identification of the index 
case[17,18]. We were not able to fol-
low up the patients for this length of 

time because of lack of cooperation of 
the TB cases and lack of a screening 
programme in our country, which may 
explain why our result is lower than the 
other studies.

We believe that with the high rate 
of infection among the classmates, the 
index child was the likely source of the 
infection. In addition, exposure to adult 
active TB in the school was ruled out. 
In this situation, DNA fingerprinting 
could be useful for confirming the 
index case as the source of infection. 
Because of financial constraints, finger-
printing to identify the index case was 
not done, which is another limitation 
of our study.

Conclusion

Our study suggests that children with 
TB who may even have a negative 
smear can transmit infection to others 
and therefore should be considered 
infectious until proven otherwise. Con-
tact tracing should be considered for 
contacts of children with symptomatic 
pulmonary tuberculosis.
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Short communication

Road rage and road traffic accidents among 
commercial vehicle drivers in Lahore, Pakistan
M.A. Shaikh,1 I.A. Shaikh 1 and Z. Siddiqui 2

ABSTRACT Road rage and road traffic accidents increase the burden of morbidity and mortality in a population. A 
cross-sectional survey with convenience sampling was conducted among commercial vehicle drivers in Lahore, 
Pakistan (n = 901) to record their behaviours/experiences regarding road rage and road traffic accidents. Respondents 
were asked about incidents of shouting/cursing/rude gestures or threats to physically hurt the person/vehicle, by 
others or themselves, in the previous 24 hours or 3 months, and their involvement in road traffic accidents in the 
previous 12 months. Auto-rickshaw drivers were significantly more likely to report various road rage experiences/
behaviours and involvement in accidents compared with bus and wagon drivers. A total of 112 respondents (12.4%) 
reported being involved in a road traffic accident in the previous 12 months but traffic police did not record the 
accident in 52.7% of cases. The results of this study underline the need to improve road safety in Pakistan.
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احلنق عىل الطرق وحوادث املرور فيها لدى سائقي املركبات التجارية يف الهور، باكستان
مسعود عيل شيخ، إرشاد عيل شيخ، ظفر صديقي

اخلالصة: يزيد احلنق عىل الطريق وحوادث املرور فيها من عبء املراضة والوفيات بني السكان. وقد أجرى الباحثون دراسة مستعرضة عىل عينة 
التجارية يف الهور، باكستان وعددهم تسع مئة سائق وسائق، لتسجيل ما لدهيم من سلوكيات ومعاناة تتعلق باحلنق  مالئمة من سائقي املركبات 
عىل الطريق وحوادث املرور فيها. وطرح الباحثون عىل السائقني املشاركني أسئلة حول أحداث الرصاخ والعراك واإليامءات الوقحة أو التهديدات 
التي تؤذي الشخص إيذاًء جسديًا أو تؤذي غريه أو ُتلحق الرضر باملركبة، وذلك خالل الساعات األربع والعرشين املاضية أو خالل األشهر الثالثة 
اهلندية  العربات  سائقي  إبالغ  احتاملية  أن  للباحثني  واتضح  املاضية.  عرش  االثني  األشهر  خالل  الطرق  عىل  احلوادث  من  الترضر  ومدى  املاضية، 
)الريكشو( عن حاالت املعاناة من احلنق عىل الطرق والسلوكيات املرتبطة مع الترضر من احلوادث، هي أكثر تعرضًا بدرجة ُيعتدُّ هبا إحصائيًا لإلبالغ 
باملقارنة مع سائقي احلافالت واملركبات األخرى. وقد أبلغ مئة واثنا عرش سائقًا )12.4%( من الذين أجابوا عن استبيان الدراسة عن ترضرهم من 
52.7% من احلاالت. وتوضح نتائج هذه  احلوادث عىل الطرق خالل األشهر االثني عرش السابقة، إال أن رشطة املرور مل تسجل تلك احلوادث يف 

الدراسة احلاجة إىل حتسني السالمة عىل الطرق يف باكستان.

Rage au volant et accidents de la circulation chez des conducteurs de véhicules utilitaires à Lahore (Pakistan)

RÉSUMÉ La rage au volant et les accidents de la circulation augmentent la charge de morbidité et la mortalité 
dans la population. Une enquête transversale fondée sur un échantillon de commodité a été menée auprès de 
conducteurs de véhicules utilitaires (n = 901) à Lahore (Pakistan) pour observer leurs comportements et leurs 
expériences concernant la rage au volant et les accidents de la circulation. Les participants à l'enquête ont été 
interrogés sur les incidents impliquant des agressions verbales, des jurons, des gestes insultants ou des menaces 
de violences physiques dirigées contre une personne et/ou un véhicule, par eux-mêmes ou par des tiers au cours 
des dernières 24 heures ou des trois derniers mois. L'enquête portait aussi sur leur implication dans des accidents 
de la circulation aus cours des douze derniers mois. Les conducteurs de rickshaw étaient davantage susceptibles 
de rapporter des expériences et/ou des comportements de rage au volant et des implications dans des accidents 
que les chauffeurs de bus ou de fourgons. Au total, 112 répondants (12,4 %) ont indiqué avoir été impliqués dans 
un accident de la circulation au cours des douze derniers mois, mais la police n'a pas enregistré l'accident dans 
52,7 % des cas. Les résultats de l'étude soulignent la nécessité d'améliorer la sécurité routière au Pakistan.
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Introduction

Expressions or experiences of anger 
while driving or travelling on the road 
constitute road rage and include verbal 
abuse and threats and/or acts of physi-
cal harm. Road rage can end in serious 
consequence such as injury and death, 
and victims can become economically 
burdened [1–3]. Psychiatric diseases 
have also been linked to episodes of 
road rage in victims and perpetrators 
[1,2].  Research  about  road  rage  in 
the Eastern Mediterranean region is 
sparse. Few studies have been done in 
Pakistan; one reported that 30% of 532 
university students had experienced 
road rage in the form of verbal abuse 
or rude gestures [4], while another 
study reported 88.6% of 156 bus driv-
ers experiencing rude gestures as the 
most common form of road rage [5].

This study was conducted to 
understand more about road rage 
experiences and behaviours and the 
road traffic accident (RTA) profile 
among different types of commercial 
vehicle drivers in the city of Lahore in 
Pakistan.

Methods

A cross-sectional survey was con-
ducted  from February  to May 2009 
to record commercial vehicle drivers’ 
behaviours and experiences regard-
ing road rage and their involvement 
in RTAs. A convenience sample was 

taken of bus, auto-rickshaw and wagon 
drivers in Lahore at various stops on 
their designated routes, in frequently 
visited city areas and popular desti-
nations. A wagon is a van that seats 
12–18 people  and an auto-rickshaw 
is 3-wheeler motor vehicle that usu-
ally  seats 2 people and  is  a  common 
mode of transport for hire in Pakistan. 
A total of 982 drivers were approached, 
and 901 agreed  to be  interviewed (a 
response rate of 91.8%).

A trained interviewer administered 
a pre-tested, structured questionnaire 
with both open- and close-ended ques-
tions. Only drivers who had been driv-
ing for at least 1 year were interviewed, 
after obtaining verbal consent, either 
inside the vehicle or in a place close 
by where no one could overhear. Re-
spondents were asked about incidents 
of shouting, cursing or rude gestures, 
or threats to physically hurt the per-
son/vehicle, by others or themselves, 
in  the previous 24 hours or previous 
3 months (excluding  the previous 24 
hours). They were also asked about 
their involvement in RTAs in the previ-
ous 12 months.  Injuries  sustained  to 
themselves or others as a result of the 
RTA were  inquired about;  injury was 
defined as one requiring self-treatment 
with a medication/ointment/bandage 
or treatment by a physician.

The data were analysed using 
open-source statistical analysis soft-
ware package R, version 2.10.1, apply-
ing chi-squared and Fisher exact tests.

Results

Table 1 displays the demographic and 
other characteristics of commercial ve-
hicle drivers by type of vehicle driven. 
The majority of commercial vehicle 
drivers (73.7%) had no or ≤ 5 years of 
schooling.

Table  2  shows  the  drivers’  road 
rage behaviours and experiences by 
type of commercial vehicle driven. Au-
to-rickshaw drivers were more likely to 
report various road rage experiences 
and behaviours compared with the 
other 2 types of drivers. The most com-
mon types of road rage experience 
reported  in  the previous 24 hours,  as 
well as in the previous 3 months, was 
someone in another vehicle shouting, 
cursing or making rude gestures. This 
was statistically significantly different 
among the 3 types of commercial ve-
hicle drivers for all categories except 
personally threatening someone. Al-
most all respondents who had expe-
rienced or been themselves involved 
in  road rage  in  the previous 24 hours 
had experienced this only once, and 
both the perpetrators and victims were 
primarily occupants of other commer-
cial vehicle rather than privately owned 
vehicles  (71.6% commercial,  28.4%. 
private). 

Table 3 lists the frequency of in-
volvement in RTAs by type of com-
mercial vehicle driven. Although, 
cumulatively   112  respondents 
(12.4%) were  involved  in a RTA  in 

Table 1 Demographic and other characteristics of commercial vehicle drivers in Lahore, Pakistan, by type of vehicle driven 

Characteristic Bus
(n = 302)

Auto-rickshaw
(n = 301)

Wagon
(n = 298)

Education (years) (No., %)

 None 101 33.4 61 20.3 80 26.8

 1–5 156 51.7 135 44.9 131 44.0

 6–8 36 11.9 64 21.3 55 18.5

 9–10 9 3.0 41 13.6 32 10.7

Mean (SD) age (years) 44.8 (3.8) 42.9 (6.0) 39.1 (4.7)

Mean (SD) driving experience (years) 10.4 (4.4) 13.9 (6.5) 9.5 (4.9)

SD = standard deviation.

Book 18-4.indb   403 4/24/2012   2:04:32 PM



EMHJ  •  Vol. 18  No. 4  •  2012 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

404

the previous 12 months,  the differ-
ence between drivers of the 3 types of 
commercial vehicles was not statisti-
cally  significant (9.9% of bus, 13.3% 
of auto-rickshaw and 14.2% of wagon 
drivers, P = 0.260). Of the drivers who 

had accidents, 40.2% reportedly sus-
tained injuries themselves and 17.9% 
reported injuries to passengers of 
their own vehicle or passengers/driv-
ers of another vehicle. Out of  the 20 
drivers who reported injuries in other 

people, 14 stated that 1 to 3 persons 
were injured. Interestingly, out of the 
112 drivers who  reported  involve-
ment  in RTAs, 52.7%  reported  that 
the traffic police did not record the 
accident.

Table 2 Road rage behaviours and experiences of commercial vehicle drivers in Lahore, Pakistan, by type of vehicle driven 

Behaviour/experience Bus
(n = 302)

Auto-rickshaw
(n = 301)

Wagon
(n = 298)

P-value

No. % No. % No. %

In previous 24 hours

Shouting, cursing or rude gestures

Happened to me 33 10.9 55 18.3 26 8.7 0.010

I did to someone 22 7.3 36 12.0 16 5.4 0.018

Threats to physically hurt the person or vehicle

Happened to me 0 0.0 4 1.3 0 0.0 0.024a

I did to someone 0 0.0 3 1.0 0 0.0 0.073a

In previous 3 months (excluding previous 24 hours)

Shouting, cursing or rude gestures

Happened to me 237 78.5 287 95.3 264 88.6 < 0.001

I did to someone 157 52.0 212 70.4 218 73.1 < 0.001

Threats to physically hurt the person or vehicle

Happened to me 10 3.3 97 32.2 22 7.4 < 0.001

I did to someone 8 2.6 58 19.3 20 6.7 < 0.001
aFisher exact test. 

Table 3 Involvement in road traffic accidents and their consequences for commercial vehicle drivers in Lahore, Pakistan, by 
type of vehicle driven

Experience of accidents Bus
(n = 30)

Auto-rickshaw
(n = 40)

Wagon
(n = 42)

No. % No. % No. %

Involved in traffic accident in previous 12 months

Once 30 100.0 35 87.5 41 97.6

Twice 0 0.0 5 12.5 1 2.4

Got injuries that required visit to doctor/hospital or 
self-treatment

Yes 14 46.7 14 35.0 17 40.5

No 16 53.3 26 65.0 25 59.5

Someone else got injuries that required visit to 
doctor/hospital or self-treatment

Yes 3 10.0 7 17.5 10 23.8

No 27 90.0 33 82.5 32 76.2

No. of people injured in accident

1–3 1 3.3 7 17.5 6 14.3

4–7 1 3.3 0 0.0 4 9.5

> 7 1 3.3 0 0.0 0 0.0

Accident was recorded by traffic police

Yes 12 40.0 19 47.5 28 66.7

No 18 60.0 21 52.5 14 33.3
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Discussion

Road safety is increasingly recognized 
as a major public health issue. The 
United Nations General Assembly has 
declared  the 2011–20 as  the Decade 
for Road Safety [6]. Annually road traf-
fic  injuries are  sustained by 50 million 
individuals and kill about 1.3 million 
individuals globally, primarily in de-
veloping countries [7]. The results of 
this study are comparable to the few 
studies of road rage in the Eastern 
Mediterranean region and suggest that 
shouting, cursing or rude gestures are 
common form of road rage expression 

and experience  in Pakistan [4,5]. Out 
of  the  112  drivers who  reported  in-
volvement  in RTAs,  52.7%  reported 
that traffic police did not record their 
accident. This finding calls into ques-
tion the validity of the official roadside 
accident data and indicates that such 
records are an underestimate. In our 
study respondents were not asked why 
this was the case but future studies 
might need to look into the issue of 
under-reporting of RTAs. 

Self-reporting of incidents was a ma-
jor limitation of our study; however, try-
ing to objectively determine road rage 
experiences and behaviours would be 

very challenging. Owing to the relatively 
small number of respondents reporting 
being involved in a RTA in the previous 
12 months,  the  association  between 
road rage and roadside accidents could 
not be discerned. Future studies could 
address this issue.

The results of this study indicate that 
road rage in commercial vehicle driv-
ers is common in Lahore, underlining 
the need for nationally representative 
surveys to study road rage and its cor-
relates, for better training of commercial 
vehicle drivers and health education 
campaigns to improve road safety in 
Pakistan.
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هى املجلة الرسمية التى تصدر عن املكتب اإلقليمى لرشق املتوسط بمنظمة الصحة العاملية. وهى منرب لتقديم 
الوبائية  واملعطيات  واملفاهيم  اآلراء  ولتبادل  هلا،  والرتويج  الصحية  اخلدمات  اجلديدة ىف  واملبادرات  السياسات 
املتوسط. وهى موجهة إىل كل  بإقليم رشق  يتعلق منها  ما  املعلومات، وخاصة  ونتائج األبحاث وغري ذلك من 
واملراكز  املعنية،  احلكومية  املنظامت غري  التعليمية، وكذا  املعاهد  الطبية وسائر  والكليات  الصحية،  املهن  أعضاء 

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

املجلة الصحية لرشق املتوسط 
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