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رسالة من املحرر

Letter from the Editor

The Sixty-fourth session of the World Health Assembly (WHA) will take place in Geneva from 16 to 24 May 2011. The WHA is the 
decision-making body for WHO and determines the policies of the Organization. The Health Assembly discusses a health agenda 
prepared by the Executive Board to serve as WHO strategy for 2 forthcoming periods; among the areas being covered in the 64th 
session are: chronic diseases, child injuries and violence, and malaria.

Noncommunicable diseases, such as heart disease, stroke, cancer, chronic respiratory diseases and diabetes, account for about 60% of 
deaths worldwide. One of the myths surrounding noncommunicable diseases is that they afflict but the industrialized nations; how-
ever, the reality is that 80% of deaths related to noncommunicable diseases occur in low- and middle-income countries, where they 
affect men and women at younger ages. The WHO Global Strategy on Diet, Physical Activity and Health, endorsed by the WHA in 
2004, is a key strategy to support the adoption of healthy diets and regular physical activity. The current issue contains several papers 
related to noncommunicable diseases and their risk factors including adolescent obesity, cancer and myocardial infarction.

Injuries, from traffic collisions, drowning, poisoning, falls/burns, and violence, account for 9% of global mortality. On top of that are 
the effects of non-fatal injuries which can leave a person with permanent disability. Although most falls result in little lasting injury, 
nonetheless, 130 children die from falls every day. Children in poorer communities are at increased risk of falls as they are more likely 
to live in homes with unprotected windows and unsafe roofs. WHO works to prevent injuries and violence, mitigate their conse-
quences and enhance the quality of life for persons with disabilities. In this issue, we present an analysis of population-based data to 
determine the incidence and risks factors for falls in Pakistan.

Malaria remains a significant killer, particularly in children. Vector control is the primary public health intervention for reducing ma-
laria transmission at the community level and, for some vector-borne diseases, it is the only tool. In 2005, the WHO Regional Com-
mittee for the Eastern Mediterranean endorsed the integrated vector management framework as the strategy for the implementation 
of vector control in the Region. This issue includes a paper on the ecology of the malaria vector Anopheles culicifacies, and one on the 
implementation of integrated vector management in the Region.

ع أن تنعقد الدورة الرابعة والستون جلمعية الصحة العاملية يف جنيف يف املدة 16 - 24 أيار/مايو 2011. ومجعية الصحة العاملية هي اهليئة التي َتُضمُّ  من املتوقَّ
أصحاب القرار يف املنظمة وهم وزراء الصحة يف مجيع بلدان العامل األعضاء أو من يمّثلُهم، وهي التي ترسم سياسة املنظمة، وتناقش جدول األعامل الصحية 
الذي يعّده املجلس التنفيذي والذي هو بمثابة اسرتاتيجية املنظمة للحقبة املقبلة. ومن بني املواضيع التي سيغطيها جدول أعامل هذه الدورة الرابعة والستني 

جلمعية الصحة العاملية: األمراض غري السارية، وإصابات األطفال، والعنف، واملالريا.

أما األمراض غري السارية، مثل أمراض القلب، والسكتة الدماغية، والرسطان، واألمراض التنفسية املزمنة، والسكري مسؤولة عن 60% من الوفيات التي 
تقع يف العامل. ومن األضاليل التي حتيط هبذه األمراض أهنا ال تصيب إال األمم الصناعية، مع أن الوقائع تدل عىل أن 80% من الوفيات ذات الصلة باألمراض 
الصحة  ملنظمة  العاملية  وُتَعدُّ االسرتاتيجية  أبكر.  والرجال يف عمر  النساء  الدخل؛ حيث تصيب  الدخل ومتوسطة  بلدان منخفضة  السارية حتدث يف  غري 
م الدعم املطلوب  العاملية حول الُنُظم الغذائية والنشاط البدين والصحة، والتي صادقت عليها مجعية الصحة العاملية عام 2004، هي االسرتاتيجية التي تقدِّ
ن هذا العدد أوراقًا عديدة تتعلق باألمراض غري السارية وعوامل اختطارها ومنها البدانة لدى  لتبنِّي التغذية الصحية وممارسة النشاط البدين بانتظام. ويتضمَّ

املراهقني، والرسطان، واحتشاء عضلة القلب.

الوفيات يف  9% من جممل  م والسقوط واحلروق، والعنف، فهي مسؤولة عن  والتسمُّ الطرقات، والغرق  املروري عىل  التصادم  النامجة عن  أما اإلصابات 
العامل. وعىل رأس هذه اإلصابات تأيت التأثريات غري املميتة لإلصابات، والتي كثريًا ما ترتك لدى املصاب عجزًا مستدياًم. وعىل الرغم من أن معظم حاالت 
ض األطفال يف املواقع الفقرية خلطر السقوط،  ي إىل إصابات تدوم طوياًل، فإن 130 طفاًل يموتون كل يوم بسبب هذه السقطات. ويزداد تعرُّ السقوط ال تؤدِّ
ألهنم يعيشون يف غالب األحيان يف بيوت تنقصها احلامية عىل النوافذ وهلا سقوف تفتقد وسائل السالمة. وتعمل منظمة الصحة العاملية ما بوسعها للوقاية من 
ف عىل  م يف هذا العدد حتلياًل للمعطيات السكانية للتعرُّ اإلصابات ومن العنف، وللتخفيف من عواقبها، ولتعزيز جودة حياة الذين يعانون من العجز. ونقدِّ

معدل وقوعات السقوط وعوامل اختطاره يف باكستان.

والتزال املالريا من العوامل اهلامة املسبِّبة للموت، والسيَّام يف األطفال، وُتَعدُّ مكافحة النواقل من التدخالت األساسية يف الصحة العمومية إلنقاص رساية 
املالريا عىل صعيد املجتمع، َبْل ُتَعدُّ الوسيلة الوحيدة ملكافحة بعض األمراض املنقولة بالنواقل. ويف عام 2005، صادقت اللجنة اإلقليمية لرشق املتوسط 
امت  ن هذا العدد ورقة حول السِّ عىل اإلطار املتكامل لتدبري نواقل األمراض باعتباره االسرتاتيجية التي ينبغي تنفيذها يف اإلقليم ملكافحة هذه النواقل. ويتضمَّ

البيئية ألحد نواقل املالريا، وهو األنوفيلة البعوضية الوجه، وورقة أخرى حول تنفيذ التدبري املتكامل لنواقل املرض يف اإلقليم.
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Normative data and psychometric properties of 
short form 36 health survey (SF-36, version 1.0) in the 
population of north Jordan
S. Khader,1 M.M. Hourani 1 and N. Al-Akour 2 

ABSTRACT This study aimed to assess the psychometric properties of the short form 36 health survey (SF-36, 
version 1.0) and to establish SF-36 population norms among the general population of north Jordan. A systematic 
sample of 157 households was selected from 6 districts in Irbid governorate in north Jordan. A total of 511 people 
aged 18 years or more agreed to participate. The reliability of the instrument using the Arabic version of SF-36 
was satisfactory: Cronbach alphas for all 8 SF-36 scales exceeded 0.70. All items passed the tests for item internal 
consistency and item discriminant validity. SF-36 population norms among the general population of north Jordan 
were established. The highest mean was for social functioning (66.8) among men and for physical functioning 
(69.8) among women. The lowest mean was for vitality (55.8) among men and bodily pain (54.6) among women. 
The SF-36 is a valid and reliable instrument for measuring quality of life among Jordanians.

1Faculty of Medicine; 2Faculty of Nursing, Jordan University of Science and Technology, Irbid, Jordan (Correspondence to Y.S. Khader: yskhader@
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املعطيات املعيارية واخلصائص القياسية النفسية يف الشكل املخترص من املسح الصحي 36 للسكان يف شامل األردن
 يوسف خرض، معاذ حوراين، نعمة العكور

اخلالصـة: هدفت هذه الدراسة إىل تقييم اخلصائص القياسية النفسية يف شكلها املخترص 36 بني عامة الناس يف شامل األردن. واختار الباحثون عينة 
منهجية من 157 عائلة من 6 مناطق يف حمافظة إربد شامل األردن. وقد وافق 511 شخصًا ممن تزيد أعامرهم عىل 18 عامًا عىل املسامهة يف الدراسة. وقد 
ليَّة. وقد جتاوزت أحراز املسح جلميع األحراز الثامنية 0.70.  حازت هذه األداة يف إخراجتها العربية SF-36 V 1.0 عىل مقبوليَّة كاملة من حيُث الـُمَعوَّ
للسكان بني عامة   36 املسح  الباحثون معايري  وبناًء عىل ذلك وضع  التمييز.  الداخيل ومصدوقية  االّتساق  اختبارات  بنجاح  البنود  واجتازت مجيع 
الناس يف شامل األردن. وقد بلغت أعىل قيمة وسطية ألداء الوظائف االجتامعية 66.8 بني الرجال وألداء الوظائف البدنية 69.8 بني النساء. أما أقل 
قيمة وسطية فكانت للحيوية، وبلغت 55.8 بني الرجال ولألمل اجلسدي، وبلغت 54.6 بني النساء. وانتهى الباحثون إىل أن املسح SF-36 أداة تتمتع 

باملصدوقيَّة واملعّولية لقياس جودة احلياة بني السكان األردنيني.

Données normatives et propriétés psychométriques du questionnaire d’évaluation de la santé SF-36 en 
version courte (SF-36, version 1.0) dans la population du nord de la Jordanie

RÉSUMÉ La présente étude avait pour objectif d’évaluer les propriétés psychométriques du questionnaire 
d’évaluation de la santé SF-36 en version courte (SF-36, version 1.0) et d’établir des données normatives issues 
de la population générale du nord de la Jordanie aux moyens dudit questionnaire. Un échantillon systématique 
de 157 ménages a été sélectionné dans six districts du gouvernorat d’Irbid dans la partie septentrionale de la 
Jordanie. Au total, 511 personnes âgées d’au moins 18 ans ont donné leur accord pour participer à l’étude. La 
fiabilité du questionnaire SF-36 dans sa version arabe s’est révélée satisfaisante : le coefficient alpha de Cronbach 
était supérieur à 0,70 pour l’ensemble des huit échelles du SF-36. Tous les items ont généré des résultats 
concluants pour la cohérence interne et la validité discriminante. Les données recueillies en population générale 
aux moyens du questionnaire SF-36 dans le nord de la Jordanie ont permis d’établir des normes. L’item vie et 
relation avec les autres a obtenu la moyenne la plus élevée (66,8) chez les hommes. Chez les femmes, la moyenne 
la plus forte (69,8) concernait la fonction physique. La moyenne la plus basse (55,8) chez les hommes portait sur 
la vitalité alors que c’est la douleur physique qui a obtenu la moyenne la plus faible (54,6) chez les femmes. Le 
questionnaire SF-36 est donc un instrument valable et fiable pour mesurer la qualité de vie des Jordaniens.
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Introduction

Recognition of patients’ point of view 
about their own health as well as the 
health perceptions of populations are 
becoming important components in 
health care assessment [1]. While much 
health research focuses on objective 
outcome measures such as mortal-
ity or morbidity, there is an increasing 
emphasis on self-reported measures of 
health status and health-related quality 
of life. As most of the available tools are 
in English, Arab countries are lagging 
behind, not only in the development 
of tools, but also in the translation and 
validation of existing tools [2–4].

A comparison of a series of generic 
health status measures indicated that 
the short form 36-item health survey 
(SF-36)  is  a psychometrically  sound, 
reliable and valid measure in many 
populations [5–11] and is more re-
sponsive to clinical improvement than 
other instruments [12]. Normative data 
are the key to determining whether a 
group or an individual scores below or 
above the average for their country, age 
or  sex  [2]. This  study aimed  to assess 
the psychometric properties of the SF-
36, version 1.0 and  to establish SF-36 
population norms among the general 
population of north Jordan.

Methods

Sample
A cross-sectional study was conducted 
in the governorate of Irbid in the north 
of Jordan over a period of 3 months 
(August–October 2007). Six districts 
were selected to represent all districts 
using a simple random sampling meth-
od. A systematic sample of households 
was selected from each district, with 
a size proportional to the number of 
households in that district. A total of 157 
households were selected. People aged 
18 years or more were informed about 
the purpose of the study by a team of 2 
trained interviewers and were invited to 

participate. A total of 511 people agreed 
to participate in the study, a response 
rate of 92%.

Data collection
Data were collected using face-to-face 
interview. The first part of the question-
naire consisted of sociodemographic 
characteristics, including age, sex, 
address, years of education, marital 
status, family size, income and health 
insurance. The second part consisted 
of the Arabic version of the SF-36 [13], 
which has been translated and culturally 
adapted in Lebanon by following the 
International Quality of Life Assess-
ment (IQOLA) project methodology 
[14]. SF-36 questions cluster to yield 8 
health status scales: physical function-
ing  (PF),  role–physical  (RP),  bodily 
pain (BP), general health (GH), vital-
ity (VT), social functioning (SF), role–
emotional  (RE)  and  mental  health 
(MH). Two summary measures—the 
physical and mental health summary 
scales—aggregate  these  status  scales. 
Individual SF-36 items are recoded, 
summed and transformed, with miss-
ing values imputed as recommended 
[15]. The health concepts described by 
the SF-36 range in score from 0 to 100 
as described in the SF-36 health survey 
manual and interpretation guide, with 
higher scores indicating higher levels of 
function or better health [16].

Psychometric properties
For this study, the mean and standard 
deviation  (SD) of  responses  to  each 
item and scale were calculated. The 
percentage of people with scores of 100 
(ceiling effect) and 0 (floor effect) were 
calculated for each scale. On the scale 
level, ceiling and floor effects had to be 
less  than 20%  in order  to assume  that 
the scale was capturing the full range of 
potential responses [17].

The item level validity of the SF-36 
was supported if the correlations be-
tween items and the hypothesized scale 
(item  internal  consistency)  exceeded 
0.40 and if the correlation between each 

item and its hypothesized scale (cor-
rected for overlap) were higher than the 
correlation between that item and the 
other scales (item discriminant validity). 
Scale level validity was supported if the 
reliability of scale scores was acceptable 
using internal consistency methods, 
namely Cronbach alpha 0.70 or above 
for group comparisons [18].

Statistical analysis
The characteristics of the respondents 
were described using frequencies, 
means and SD. Multivariate analysis 
was performed to test the effect of im-
portant variables on all domains of the 
SF-36. SPSS, version 11.0 software was 
used to analyse data. A P-value < 0.05 
was considered statistically significant.

Results

Participants’ characteristics
This study  included 511 subjects (306 
males and 205  females) aged between 
18 and 75 years with a mean age of 
35.8  (SD 12.0)  years. Their  sociode-
mographic characteristics are shown in 
Table 1.

Scaling assumptions, validity, 
and reliability
Table  2  presents  the  psychometric 
properties of the SF-36 subscales. All 
items passed the test for discriminant 
validity. The correlation between each 
SF-36 item and its hypothesized scale 
was higher than the correlations with 
other SF-36 scales. All correlations be-
tween each item and its hypothesized 
scale exceeded the criterion of 0.40. For 
all subscales, Cronbach alpha coeffi-
cients exceeded the minimum criterion 
of 0.70 and  ranged  from 0.71  to 0.90, 
indicating high internal consistency. 
Cronbach alpha was lowest for GH and 
VT and highest for PF and BP. Ceil-
ing  and floor  effects were well  below 
the  cutoff  of  20%,  indicating  that  all 
subscales of the SF-36 captured the full 
range of potential responses.
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SF-36 scale scores
Table 3 presents the mean SF-36 scale 
scores for the population of north Jor-
dan according to age for both sexes. 

The highest total mean score was for SF 
(66.8) among men and  for PF (69.8) 
among women. The lowest total mean 
score was for the VT scale (55.8) among 

men  and  the BP  scale  (54.6)  among 
women. For men, the mean scores of PF, 
RP, BP and GH decreased with increas-
ing age. The same pattern was seen for 
the PF and GH scales among women. 
The mean score of RE increased with 
increasing age among women. Scores 
on other scales varied according to age 
among men and women without any 
apparent trend.

The mean SF-36 scale score accord-
ing to the sociodemographic character-
istics of participants in the multivariate 
analysis are shown in Table 4. Younger 
age, female sex, diploma or higher level 
of education and family size ≤ 5 mem-
bers were significantly associated with 
increased PF scores. Single people had a 
significantly higher RP score. Increased 
age was significantly associated with 
decreased GH score. A higher level of 
education was associated with higher 
SF scores. RE was significantly associ-
ated with age and sex, while BP, VT and 
MH were not associated with any other 
variables.

Discussion

Cross-cultural validation studies provide 
standard health measures that make 
health status comparisons between 

Table 1 Sociodemographic characteristics of 511 participants in north Jordan 

Variable No. of respondents %

Age (years)

18–24 107 20.9

25–34 144 28.2

35–44 123 24.1

45–54 97 19.0

≥ 55 40 7.8

Sex

Male 306 59.9

Female 205 40.1

Education level

≤ High school 228 44.6

> High school 283 55.4

Family income

≤ 350 264 51.7

> 350 247 48.3

Family size

≤ 5 211 41.4

> 5 299 58.6

Marital status

Single 178 34.8

Married 333 65.2

Insurance

Insured 388 75.9

Not insured 123 24.1

Table 2 Mean scores for the 8 dimensions of the short form 36 health survey (SF-36, version 1.0) and tests of scaling 
assumption

Dimension No. of 
items

Mean (SD) Cronbach 
alpha

Ceiling/ 
floora

Item internal 
consistencyb

Item 
discriminant 

validityc

PF Physical function 10 66.5 (28.3) 0.90 11.4/1.0 0.73–0.84 0.02–0.30

RP Role–physical 4 60.4 (34.8) 0.78 11.5/12.1 0.69–0.74 0.15–0.43

BP Bodily pain 2 56.4 (26.7) 0.89 16.2/1.4 0.94–0.96 0.13–0.41

GH General health 5 64.0 (18.5) 0.71 10.0/0.2 0.61–0.77 0.10–0.51

VT Vitality 4 55.7 (19.5) 0.71 12.3/0.2 0.62–0.75 0.08–0.50

SF Social functioning 2 66.4 (22.2) 0.73 13.9/0.6 0.80–0.85 0.11–0.42

RE Role–emotional 3 58.7 (40.2) 0.75 10.9/17.0 0.80–0.84 0.03–0.39

MH Mental health 5 61.2 (22.2) 0.81 8.6/0.4 0.69–0.80 0.06–0.50
aCeiling/floor: % with highest score (100) / % with lowest score (0).
bItem internal consistency: the extent to which items within the same dimension correlated with each other. 
cThe integrity of hypothesized item groupings relative to the health concepts hypothesized. 
PF = physical functioning, RP = role–physical, BP = bodily pain, GH = general health, VT = vitality, SF = social functioning, RE = role–emotional and MH = mental health. 
SD = standard deviation. 
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countries possible. They provide validated 
instruments to monitor population health, 
investigate outcomes in clinical practice 
and evaluate treatment effects. This study 
provided evidence that the SF-36 is a valid 
measure of population health status and 
quality of life in Jordan. Because data were 
collected using face-to-face interviews, 
there were no missing data and the problem 
of illiterate individuals was eliminated. The 
results of this study could be considered as 
normative data for the SF-36 health survey 
in northern Jordan and could be used for 
comparisons with specific populations in 
future studies.

In general, all psychometric tests of 
the SF-36 Arabic version showed satisfac-
tory results. The reliability of the question-
naire as measured by the Cronbach alpha 
coefficient  scales  exceeded 0.70  for  all  8 
SF-36. Cronbach alpha  ranged  from 0.71 
for VT and GH to 0.90 for PF. Cronbach 
alpha for the RP and RE scales was lower 
and the value for the MH scale exceeded 
those reported in studies in Lebanon [13], 
Turkey [19], Islamic Republic of Iran [20] 
and USA [16]; values for other scales were 
similar to those studies. All items passed the 
tests for item internal consistency and item 
discriminant validity.

SF-36 scale scores of quality of life were 
lower in Jordan compared with the norms 
of  the USA [16], Greece  [21], Australia 
[22], Taiwan [23] and Lebanon [16]. Ca-
nadian scores [1] for the 8 scales of the 
SF-36 were similar to those reported in 
the USA [15] and the UK [24]. However, 
differences in standard deviations across 
some scales should be considered in the 
interpretation of the norms and in making 
comparisons across scales.

The results of the current study indi-
cate that many dimensions of the SF-36 
depended on age, sex, education level, 
number of family members and marital 
status. Only the PF, GH and RE scales 
were significantly associated with age, 
while sex was associated with the PF and 
RE scales only. In this study, men scored 
higher than women on the RE subscale, 
while women scored higher on the PF 
subscale. However, most previous studies Ta
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have shown that males had better health 
than  females  [1,16,20–22,24,25]. The 
quality of life of Lebanese women was 
poorer than men [16], and Canadian 
men scored substantially higher than 
women on all scales of the SF-36 [1]. In 
the USA data showed that men scored 
higher than women on all the domains 
of the SF-36 health survey [15]. In the 
UK, men scored higher than women on 
all but the GH domain [24].

For men, the mean scores of PF, RP, 
BP and GH decreased with increasing 
age. The same pattern was seen for the 
PF and GH scales among women. The 
mean score of RE increased with increas-
ing age among women. Scores on other 
scales varied according to age among 
men and women without any apparent 
trend. In other studies older people re-
ported more satisfaction with some do-
mains of life than younger people, except 
for physical function [2,13,26]. The age 
effects in an Australian survey were also 
consistent with expectations; while those 
in the older age groups reported poorer 
levels of health across most SF-36 scales, 
the decline was most pronounced in 
the measures related to physical health 
(physical  health,  bodily  pain)  [22]. 
Moreover, age was an important health 

status factor in a Greek population and 
it affected physical health relatively more 
than mental health [21]. The young age 
groups in Lebanon too had better qual-
ity of life than the older ages [16]. Older 
respondents in the USA and UK scored 
substantially lower than their younger 
counterparts, particularly across the first 
4 scales, which are the most sensitive to 
differences in physical functioning and 
well-being (PF, RP, BP and GH scales). 
For the younger age groups, virtually 
identical profiles of  scores across  the 2 
countries were apparent for 7 of the 8 
scales  [15,24]. Younger aged  respond-
ents in the UK reported higher levels of 
social functioning. Elderly respondents 
in the UK scored higher than elderly 
respondents in the USA on 5 of 8 scales 
(RP, BP, GH, SF and RE). Differences 
between countries were much smaller 
for the PF, VT and MH scales. Stud-
ies in the USA, Greece, Australia and 
Lebanon reported higher mean scores 
for younger people than older people on 
the physical domains. Old people tend 
to have higher rates of chronic disease 
and disability than young people, and 
young people tend to have less stable 
emotional feelings and lower mental 
ability [16].

We found that single people had 
a significantly higher RP score than 
married people. Studies in Jordan, 
Lebanon and Greece found that 
single respondents scored higher 
mean SF-36 scores than their married 
counterparts. In our study, a higher 
level of education was significantly 
associated with increased PF and SF 
scores and family size ≤ 5 members 
was significantly associated with 
increased PF scores. These findings 
are in agreement with the findings of 
other studies that showed the impact 
of socioeconomic status on the per-
ceived quality of life and that there 
was some tendency for those who had 
the most educational qualifications to 
have higher self-reported health status 
on at least some of the scales [21]. 

In conclusion, the SF-36 is a valid 
and reliable instrument to measure 
quality of life among the population 
of the north of Jordan and could be 
used for monitoring the quality of life 
of Jordanians. The results of this study 
can be considered as normative data for 
north Jordanians for the SF-36 health 
survey and are suitable for use for com-
parisons with specific populations in 
future studies.
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Maternal, child and adolescent mental health: challenges and strategic directions for the Eastern 
Mediterranean Region

Maternal, child and adolescent mental disorders constitute a public health problem. The estimated prevalence of 
15%-36% for maternal mental disorders and 10%-36% for child and adolescent mental disorders in the WHO Eastern 
Mediterranean Region is significantly higher than the estimates for developed countries. Mental disorders among 
mothers, children and adolescents are inextricably linked, at the causal as well as at the intervention level, making it 
imperative to address the issue in an integrated manner. Maternal, child and adolescent mental health: challenges and strategic 
directions for the Eastern Mediterranean Region provides an overview of the situation globally and regionally, identifies the 
major challenges and suggests strategic directions and actions to promote maternal, child and adolescent mental health 
in the Region.

The publication is aimed at policy-makers, health system managers, mental health professionals and others interested in 
mental health in general, and maternal, child and adolescent mental health issues in particular. 

The full text of this publication is available at: http://www.emro.who.int/dsaf/dsa1214.pdf
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Burden of fall injuries in Pakistan – analysis of the 
National Injury Survey of Pakistan
A.M. Bachani,1 A. Ghaffar 2 and A.A. Hyder 1

ABSTRACT There are no reliable estimates of the burden of fall-related injuries in Pakistan. To assess this burden 
and develop an epidemiologic profile for these injuries data from the National Injury Survey of Pakistan, a cross-
sectional population-based survey on injuries, were analysed to determine incidence and relative risks for fall 
injury. The annual incidence of fall-related injuries was 8.85 per 1000 population per year (95% CI: 6.8–11.3). The 
mean and median age of individuals injured by falls was 19 years and 10.5 years respectively. Children under the 
age of 15 years were at a substantially higher risk of fall injuries. Being a student and farmer/labourer/vendor were 
associated with a higher risk for falls compared with unemployed. Fall-related injuries are a health burden in 
Pakistan, especially in children under 15 years of age. This represents a significant loss of healthy life and requires 
policies to curb this burden in the population.
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عبء إصابات السقوط يف باكستان – حتليل للمسح الوطني لإلصابات يف باكستان
ار، عدنان عيل حيدر عبد الغفور باشاين، عبد الغفَّ

اخلالصـة: ال تتوافر تقديرات موثوقة لعبء إصابات السقوط يف باكستان. ويف سبيل تقييم هذا العبء وإعداد مرتسم وبائي ملعطيات اإلصابات 
حدوث  معدل  التعرف عىل  ُبغيَة  املستعرض لإلصابات  السكاين  املسح  بتحليل  الباحثون  قام  باكستان،  يف  الوطني لإلصابات  املسح  من  ة  املستمدَّ
إصابات السقوط واختطاراهتا. وقد تبنيَّ للباحثني أن املعدل السنوي حلدوث اإلصابات ذات الصلة بالسقوط 8.85 لكل ألف من السكان يف السنة 
ط أعامر املصابني بالسقوط 19 عامًا وناصف أعامرهم 10.5 عامًا. وأن اختطار إصابات السقوط يف األطفال دون  يبلغ CI:%95( 11.3-6.8(. وأن متوسِّ
15 عامًا كان مرتفعًا ارتفاعًا واضحًا. وأن اختطار اإلصابة بالسقوط هو أكثر ارتفاعًا لدى الطالب واملزارعني والعامل والبائعني منه عند العاطلني عن 

العمل. وَتُْلص الدراسة إىل أن اإلصابات ذات الصلة بالسقوط ُتعترب عبئًا من األعباء الصحية املهمة يف باكستان، والسيَّام لدى األطفال دون سّن 
اخلامسة عرشة، وهو يمثل خسارة فادحة يف احلياة الصحية وتتطلب سياسات ناجعة لَكْبح هذا العبء بني السكان.

Charge des traumatismes par chute au Pakistan – analyse de l’enquête nationale sur les traumatismes

RÉSUMÉ Il n’existe pas d’estimations fiables concernant la charge des traumatismes liés aux chutes au Pakistan. 
Pour évaluer cette charge et brosser un profil épidémiologique à partir des données issues de l’enquête 
nationale sur les traumatismes au Pakistan, une enquête transversale en population sur les traumatismes a été 
analysée afin de déterminer l’incidence et les risques relatifs de traumatismes par chute. L’incidence annuelle 
des traumatismes liés aux chutes était de 8,85 pour 1000 habitants par an (IC à 95 % : 6,8–11,3). L’âge moyen et 
l’âge médian des personnes souffrant d’un traumatisme par chute étaient 19 ans et 10,5 ans, respectivement. 
Les enfants de moins de 15 ans avaient un risque nettement supérieur de traumatismes par chute. Le fait d’être 
étudiant, fermier/cultivateur/vendeur était associé à un risque accru de chute par rapport aux personnes sans 
emploi. Les traumatismes liés à une chute représentent une charge pour la santé au Pakistan, en particulier chez 
les enfants de moins de 15 ans. Ils induisent une perte importante d’années de vie en bonne santé et appellent 
des politiques visant à réduire cette charge dans la population.
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Introduction

Unintentional injuries are increas-
ingly being recognized as a major public 
health problem globally [1–4]. The 
World Health Organization estimates 
that  injuries currently account  for 15% 
of global disability-adjusted life year 
(DALY)  losses. This proportion  is ex-
pected to rise considerably within the 
next decade and it is estimated that by 
the year 2020, injuries will contribute to 
20% of all DALY losses [3,5]. The vast 
majority of these losses occur in low- 
and middle-income countries, where 
they have a tremendous impact on 
society – both in health and economic 
terms [2–4,6].

Worldwide, fall injuries claim the 
lives of almost 400 000  individuals an-
nually, ranking second after road traffic 
injuries in terms of mortality due to 
unintentional injuries [7]. With the high 
morbidity associated with injuries, it is 
expected that the number of individuals 
living with varying levels of disability 
due to falls is several fold higher [7,8]. 
Most of these individuals are believed 
to live in low- and middle-income 
countries [2,4]. Despite these figures, 
there is a dearth of fall prevention pro-
grammes in low- and middle-income 
countries; one  important  reason  is  the 
lack of reliable and accurate population-
level epidemiological data on fall injuries 
[6,7,9]. Most of the data on fall injuries 
in low- and middle-income countries 
are obtained from hospital or police 
reports which are often incomplete and 
not representative of the burden of fall 
injuries in the population [6,7,9,10]. A 
recent systematic review of published 
and unpublished literature on falls by 
Hyder and colleagues [7] revealed that 
population-level data on injuries from 
low-income countries is significantly 
lacking and highlights the urgent need 
for such information.

In Pakistan, unintentional injuries 
have consistently ranked high among 
the leading contributors of burden of dis-
ease [6,9–12]. However, in the absence 

of reliable estimates of the burden of fall 
injuries, it has been difficult to get the 
attention of policy-makers [6,7,9,12]. 
Cross-sectional population surveys can 
provide estimates of such injury burden 
on Pakistani society [9,13].

In light of this, the National Injury 
Survey of Pakistan (NISP) was designed 
and carried out in Pakistan in 1997, 
to comprehensively define the epide-
miology of injuries in Pakistan [9,12]. 
This was the first such survey targeting 
injuries in Pakistan, and attempted to 
identify groups that are most at risk of 
different types of injuries [9]. The survey 
sought to identify the incidence of in-
juries, their frequency and distribution 
by age, gender, place of residence, edu-
cational status, and profession [9,12]. 
Data from this survey have previously 
been analysed with respect to the overall 
incidence of injuries and road traffic 
injuries in particular [9]. In that analysis, 
road traffic injuries were found to be the 
leading cause of injuries in Pakistan, and 
mostly affected individuals between the 
ages of 16 and 45 years, males, labourers 
and vendors [9].

No attempt has been made to de-
velop an epidemiologic profile for fall-
related injuries in Pakistan thus far. This 
paper is intended to further analyse the 
data from the NISP for risk factors asso-
ciated with falls in the Pakistani popula-
tion. Since different kinds of injuries and 
categories of individuals would require 
different preventive interventions or 
case management, developing an epide-
miological profile of fall-related injuries 
would aid in the identification of groups 
most affected by such injuries as well 
as provide more concrete direction for 
further research, in-depth surveillance 
and better targeting.

Methods

NISP was a 3-month recall survey of a 
representative sample of the popula-
tion  in Pakistan;  the  structure of  the 
survey, its design, sampling scheme and 

study population have been previously 
described in detail [9,12]. In brief, the 
NISP was a nationally representative 
survey, administered at the household 
level, with the respondent being heads of 
households or the senior most member 
of the household present at the time of 
the interview [9,12]. Its objective was to 
identify the incidence and describe the 
epidemiology of injuries in the popula-
tion [9,12]. An injury, for the purposes 
of this survey, was defined as injury to 
any part of the body in the 3 months 
prior to the survey that either resulted in 
death, seeking medical care, or loss of at 
least half a day of normal daily activities 
[9,12].

For the present analysis, the yearly 
incidence of all injuries as well as fall-
related injuries was calculated per 1000 
individuals in the Pakistani population 
and annual estimates obtained. Further 
analysis of fall-related injuries excluded 
individuals with other injuries. Data 
stratification and analyses were done 
using STATA statistical software [14].

To analyse falls in the Pakistani pop-
ulation, the data was first categorized 
into age, gender, residence, education 
and occupation categories. Age had 4 
categories (< 15 years, 15–44 years, 
45–59 years and ≥ 60 years), and place 
of residence was stratified into 3 catego-
ries (semi-urban, rural and urban). For 
educational status, individuals under 
the age of 15 years were excluded to 
examine the effect that education had 
on falls in individuals who were past 
high-school age. This was done to avoid 
the bias that may have arisen due to the 
expected lower levels of education in 
younger individuals. Educational status 
was thus stratified into 3 categories: 
no education, 1–5 years of education 
and ≥ 6 years of education. Occupa-
tion was categorized into 7 categories: 
unemployed/at home, student, service/
paid formal labour market employee, 
farmer, labourer, vendor (shop owner/
street  seller),  and businessman. Chil-
dren under the age of 10 years and who 
stayed at home were excluded from the 

Book 17-5.indb   376 5/17/2011   1:16:10 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد اخلامس

377

“unemployed/at home” category for 
the analysis of the effect of occupation 
on fall-related injuries. This age group 
was, however, included in the analysis 
of the effect of all the other categories 
of occupation. This would allow evalu-
ation of the true effect of occupation on 
fall-related injuries without bias arising 
due to the many children who stay at 
home, while at the same time allowing a 
study of the effect of child labour, if any, 
in the population.

Three-way cross-tabulations for age, 
gender, education and occupation were 
first done to gain a better understand-
ing of the data and distribution of falls. 
Univariate analysis was then done for 
each risk factor to obtain unadjusted 
estimates of  relative risks (RRs) of  fall-
related injury and the corresponding 
95% confidence  intervals  (CIs) using 
the epitab commands in STATA [14]. 
The reference groups for each of the 
categories were: < 15 years  for age;  fe-
male for gender; semi-urban for place of 
residence; ≥ 6 years of schooling for ed-
ucation; and at home/unemployed for 
occupation. These reference categories 
were selected to maintain comparability 
between this analysis and the previously 
reported analysis for road traffic injuries 
using data from the NISP [9].

Regression analyses to obtain ad-
justed estimates were done using gener-
alized linear models [15]. The modified 
Poisson model was used [15,16];  this 
model was preferred over the logistic 
model because firstly, it gave RRs instead 
of odds ratios, and secondly, the modi-
fied Poisson model provided a better fit 
for the data than the logistic model, as 
assessed with the Pearson chi-squared 
test, and deviance. However, before a 
decision was made, both models, as well 
as a log-binomial model and a negative 
binomial model, were compared and 
yielded very similar results.

Adjusted RRs were obtained using 
models that included a combination 
of age, gender, place of residence and 
occupation. Two such models were 
used – one with educational level 

and the other without. Education was 
excluded from the second model be-
cause it would have otherwise limited 
the analysis to individuals over the age 
of 15 years only, and thus would have 
reduced the number of observations 
included in the analysis. The first model 
was therefore used to obtain an adjusted 
estimate for education, whereas the sec-
ond model was used to get estimates for 
all the other factors.

Results

In  total,  28 921  individuals were  sur-
veyed by the NISP. The survey popula-
tion was almost evenly split between the 
2 genders (male: 14 900, 52%;  female: 
13 791, 48%) and  the 3  areas of  resi-
dence (semi-urban: 28%, rural: 38% and 
urban: 34%) (Table 1). Individuals < 45 
years accounted  for almost 90% of  the 
surveyed population, whereas almost 
half of the respondents had no formal 
schooling, with a majority of them being 
females (64%) (Table 1).

There were  a  total of  294  injuries 
reported; of these, 22% were fall-related 
injuries  (64  fall-related  injuries). This 
corresponds to an annual incidence 
of 8.85 per 1000 population per  year 
(CI: 6.8–11.3)  for  fall-related  injuries. 
The mean age of individuals injured by 
falls was 19 years, and the median age 
was 10.5  years. More  than half  of  all 
fall-related injuries reported in the sur-
vey (59%) occurred in individuals < 15 
years of age; males accounted  for 58% 
of  fall  injuries  (13.8  injuries per 1000 
per year); and individuals who were un-
employed and students accounted for 
21% and 45% of fall injuries respectively 
(Table 1).

Cross-tabulation of injuries by gen-
der, age and educational level (Table 
2a)  revealed  that overall,  children 15 
years and under accounted for the ma-
jority of  falls (59%)  in  this population. 
A similar breakdown for categories of 
occupation  (Table  2b)  showed  that 
45% of  the  falls were  concentrated  in 

school-students, with twice as many 
males having fall-related injuries as fe-
males. Among women, those staying 
at home accounted  for 50% of  all  the 
falls;  the only other  fall  for  a woman 
was a female labourer over the age of 60 
(Table 2b). In males, farmers, labourers 
and vendors accounted for 30% of falls 
(Table 2b).

Overall, males had a higher risk of 
fall-related injuries than females (males: 
10.5/1000/year; Females: 7.3/1000/
year). This difference was however not 
statistically significant (RR: 1.4, CI: 
0.87–2.39) (Table 3). Looking at age, 
the overall incidence of fall-related injury 
was highest in children < 15 years (11.9 
injuries per 1000 per  year). The  rates 
decreased as age increased – individuals 
aged 15–59 years were between 40% 
and 60% less likely to be injured by falls 
than were individuals < 15 years of age 
(Table 3). Females between  the  ages 
of 15 and 44 years had an 81%  lower 
risk of falls compared to their younger 
counterparts (Table 3).

Regarding residence, although the 
overall incidence of falls was lowest in 
a semi-urban setting, it was not much 
different from the incidence of falls in 
rural or urban settings (Table3). Males 
living in both rural and urban areas 
had a 1.62 and 2.03  times higher  risk 
of being injured due to a fall than their 
counterparts residing in a semi-urban 
setting, although this difference was not 
statistically significant (Table 3).

Analysis by education revealed a 
71%  lower  risk of  fall-related  injuries 
in individuals who had 1–5 years of 
schooling compared to individuals who 
had ≥ 6 years of formal education (Table 
3);  individuals who had no schooling, 
when compared to those who had ≥ 6 
years of education, also had a lower risk 
of falls, which again was not statistically 
significant (Table 3).

Occupation seemed to play a sig-
nificant role in the risk of fall-related 
injuries in Pakistan. Businessmen had 
the lowest incidence of fall-related 
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injuries and represented a risk of such 
injuries similar to individuals who were 
unemployed or stayed at home (Table 
3). Students, on  the other hand, were 
more than twice as likely to be injured 
by a fall as individuals staying at home 
or who were unemployed (RR = 2.32, 
CI: 1.1–4.9, P  < 0.05). A  significantly 
increased risk of such injuries was also 
observed in farmers, labourers and ven-
dors combined (RR = 2.5, CI: 1.1–5.8) 
(Table 3).

Discussion

The NISP was undertaken to collect 
injury information from a representa-
tive sample of the Pakistani population 
[9,12]. Our analysis of data from this 

national survey showed that Pakistan 
has a burden of fall-related injuries with 
an incidence of 8.85 per 1000 per year. 
This is in concordance with findings 
from previous studies in the country 
and the region as a whole [7,10,11]. 
From the present analysis, it appears 
that the categories most at risk for fall-
related injuries are individuals 15 years 
of age or under; students; and  farmers, 
labourers and vendors. Males residing 
in urban areas of Pakistan also have an 
increased risk of falls.

These findings, when compared to 
the burden of road traffic injuries derived 
from the same data [9], indicate that 
labourers and vendors are more likely to 
suffer falls and road traffic injuries; both 
these occupations are considered oc-
cupations of the lower socioeconomic 

strata. This finding is of significance for 
policy and prevention strategies since 
the data also reveal that the injured are 
mostly males between the ages of 15 
and 44 years. This represents a group 
of people who, in a society such as Pa-
kistan, are mostly the bread-winners of 
such lower income households [12,17]. 
The high rate of fall-related injuries in 
these groups could be explained by the 
kind of work they do and the high-risk 
environment they are subjected to due 
to their occupation [6,12]. Improve-
ments in conditions at work-places, im-
plementation of safe working practices 
and policies requiring employers to en-
sure a safe working environment for 
their employees may thus be potential 
interventions [6].

Table 1 Demographics and distribution of fall-related injuries by variable under study in Pakistan (NISP 1997)

Variable Demographics Distribution of falls

Males Females Total Males Females Total

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

Age (years)

< 15 6732 (52) 6094 (48) 12 826 (45) 22 16 38

15–44 6089 (51) 5948 (49) 12 037 (42) 17 3 20

45–59 1284 (53) 1127 (47) 2411 (8) 0 3 3

≥ 60 795 (56) 622 (44) 1417 (5) 0 3 3

Residence

Semi-urban 4227 (53) 3796 (47) 8023 (28) 7 9 16

Rural 5606 (51) 5392 (49) 10 998 (38) 15 10 25

Urban 5067 (52) 4603 (48) 9670 (34) 17 6 23

Educational levela

≥ 6 years of schooling 3984 (70) 1716 (30) 5700 (37) 10 2 12

1–5 years of schooling 1000 (61) 639 (39) 1639 (11) 0 1 1

No schooling 2862 (36) 5019 (64) 7881 (52) 7 6 13

Occupationb

Unemployed/at home 1115 (14) 6903 (86) 8026 (35) 2 8 10

Student 4134 (54) 3516 (46) 7650 (27) 15 7 22

Service/paid employee 1785 (87) 270 (13) 2055 (7) 4 0 4

Farmer 937 (97) 25 (3) 962 (3) 3 0 3

Labourer 1634 (97) 56 (3) 1690 (6) 4 1 5

Vendor 851 (93) 61 (7) 912 (3) 3 0 3

Businessman 1350 (98) 31 (2) 1381 (5) 2 0 2

Totalc 14 900 (52) 13 791 (48) 28 691 (100) 39 (61%) 25 (39%) 64 (100%)
a Individuals < 15 years were excluded. 
bIndividuals < 10 years were excluded from the “unemployed/at home” category. 
cAll falls total number excludes individuals with other injuries.
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Place of residence also had an impact 
on the risk of falls in Pakistani men. This 
finding is supported by studies from 
other developing countries in Africa, 
where individuals living in urban areas 
are at an increased risk of falls, especially 
from high buildings [18,19]. This is an 
issue of concern for Pakistan, where the 
level of urbanization has significantly 
increased since 1997, when the sur-
vey was carried out [11], implying that 
emphasis needs to be made on better 
planning of development projects and 
urban centres in general.

An important finding of the study is 
that children under the age of 15 years 
are at a significantly higher risk of falls 
than older individuals. This finding is 
consistent with other recent reports 
from the region and elsewhere in the 
developing world [7,11,20]. In fact, a 
comparison of these findings to a recent 
systematic review of global literature 
for falls in children revealed that the 
burden of  falls  in children 0–15 years 
in Pakistan is at the higher end of the 
spectrum of fall injuries in this age group 
worldwide;  and certainly higher  than 
the estimate for the Asian region [7]. 

This is of concern as falls in children 
could lead to life-long disabilities or 
even death, and therefore represent a 
large loss of healthy life [7,9,10]. This 
health burden can be significant, as seen 
from recent findings in Turkey and Ne-
pal, where  falls are responsible  for 40% 
and 60% of childhood trauma or neuro-
trauma cases presenting at hospitals or 
emergency rooms respectively [21,22]. 
Reports from Pakistan and developing 
countries further indicate that falls were 
among the leading causes of head, spinal 
cord and orofacial injuries in children 
[23–25].

Several factors may be contributing 
to the increased risk of falls in children 
< 15 years; previous  studies  in differ-
ent regions of Pakistan have found that 
the high number of young children in 
families, unsupervised children while 
parents are at work and kite flying were 
associated with fall-related injuries in 
children and young adults [12,26]. Falls 
in children have also been previously 
reported to commonly occur inside 
the home [11,20]. These factors and 
others (such as child labour) need to be 
examined in detail before appropriate 

policy and preventive measures can be 
instituted. Safer playing facilities for chil-
dren and increased emphasis on adult 
supervision may be potential interven-
tions that could address this situation 
[27].

Falls in those ≥ 45 years seems to be a 
problem in Pakistani women, especially 
with no education, and in the home 
environment. As these are women who 
are nearing or already in menopause and 
may be suffering from osteoporosis, falls 
could have potentially significant and 
far-reaching health impacts. Falls have 
also been identified as one of the leading 
causes of death from injuries in this age 
group [28,29]. This is a problem that has 
been highlighted in both the developed 
and developing world, and one that 
needs to be considered in healthcare 
planning and delivery – especially pri-
mary and home-based care, in a country 
such as Pakistan [28].

Limitations of the NISP have been 
previously described in detail [9,12]. 
However, it is important to note here 
that due to the nature of the questions 
that were asked in the survey, and its de-
sign, namely the 3-month recall period, 
it was difficult for the survey to: iden-
tify the specific environment and condi-
tions  surrounding  the various  injuries; 
measure  “permanent  disability”;  and 
measure fatality due to injuries [9,12] 
The design also limits the survey to cap-
turing only those injuries that were seri-
ous enough to seek medical attention 
[9,12]. As a result, the findings from this 
survey are thought to be a conservative 
estimate of the true burden of falls in the 
Pakistani population, especially given 
that in addition to minor injuries that 
were not reported, a large proportion of 
the population does not have access to 
medical care [3,9,12].

A significant limitation in this 
analysis is the small sample of falls in 
the survey population, which led to 
very few numbers in some categories. 
Since the NISP was designed to evalu-
ate the overall impact of all injuries and 
identify general risk factors [9,12], the 

Table 2a Distribution of fall injuries: cross-tabulation by gender, age and 
education

Age and education Males 
No. (%)

Females 
No. (%)

Total 
No. (%)

Less than 15 years 22 (56%) 16 (64%) 38 (59%)

15 years and over 17 (44%) 9 (36%) 26(41%)

 No schooling 7 6 13

 Some schooling 10 3 13

Total 39 25 64

Table 2b Distribution of fall injuries: cross-tabulation by gender and occupation

Occupation Males 
No. (%)

Females 
No. (%)

Total 
No. (%)

Unemployed/at home 2 (6%) 8 (50%) 10 (21%)

Student 15 (46%) 7 (44%) 22 (45%)

Service/paid employee 4 (12%) 0 (0%) 4 (8%)

Farmer, labourer or vendor 10 (30%) 1 (6%) 11 (22%)

Businessman 2 (6%) 0 (0%) 2 (4%)

Total 33 16 49

Children under the age of 10 years and who stayed at home were excluded.
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sample size may not have been large 
enough to assess the same for each 
individual type of injury. This serves 
as a learning point for future national 
population-based surveys intended 
to evaluate specific injuries or other 
“rare”  events/conditions;  it may  be 
necessary to “over-sample” in order to 
better assess the specific risk factors 
associated with each subset of injuries 
in the population.

This analysis of data from the NISP 
reveals that the burden of fall-related 

injuries in Pakistan is comparable to 
current national and regional estimates 
from other low- and middle-income 
countries [1,2,4,7,9,11,19]. Therefore, 
based on  these findings and  the 2008 
population in Pakistan [30], it is es-
timated that more than 1.4 million 
individuals of all ages will be seriously 
injured due  to a  fall, with 850 000 or 
more of these being children under the 
age of 15 years, not counting fatalities. 
These findings reflect a problem in Paki-
stan – one that has not been addressed 

yet [11]. Future studies are thus neces-
sary to analyse the specific risk factors of 
fall injuries in children as well as those in 
farmers, labourers and vendors. Policy 
and prevention efforts could then be 
appropriately implemented to reduce 
the burden of falls on these populations. 
Such data in Pakistan, as well as other 
regions of the world, would be neces-
sary and invaluable to policy-makers, 
public health practitioners, and pro-
gramme administrators in developing 
policies and programmes.
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Anthropometric characteristics and obesity among 
adolescents in the United Arab Emirates
A.A. Bin Zaal,1 J. Brebner,2 A.O. Musaiger 3 and R. D’Souza 3 

ABSTRACT Anthropometric measurements and the prevalence of overweight and obesity were studied in 661 
adolescents aged 12–17 years from Dubai, United Arab Emirates. Mean values for height and weight increased 
steadily with age in both sexes. Mean values for waist circumference ranged from 70.8–76.6 cm in males and 
64.0–68.8 cm in females. Hip circumference varied from 84.8–91.2 cm in males and 84.9–91.2 cm in females. 
Body mass index was generally higher in males than in females (range 21.9–23.6 kg/m2 and 19.8–24.1 kg/m2 
respectively). The overall prevalence of overweight and obesity was 19.3% and 21.6% in males and 12.3% and 
19.5% in females. This study confirms the high incidence of overweight and obesity in Dubai adolescents.
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خصائص القياسات البرشية والبدانة لدى املراهقني يف اإلمارات العربية املتحدة
عفراء بن زعل، جون بريبنر، عبد الرمحن مصيقر، ريشام ديسوزا

12 و17 عامًا يف ديب،  بني  أعامرهم  تتـراوح  مراهقًا   661 لدى  والبدانة  الوزن  فرط  انتشار  البرشية ومعدالت  القياسات  الباحثون  اخلالصـة: درس 
ردًا مع العمر يف كال اجلنسني، إذ تراَوَحْت متوسطات قيم حميط  باإلمارات العربية املتحدة. وقد ازدادت متوسطات قيم الطول والوزن ازديادًا مطَّ
اخلرص بني 70.8 و76.6 سم لدى الذكور و64.0 و68.8 سم لدى اإلناث، أما حميط الورك فرتاوح بني 84.8 و91.2 سم لدى الذكور و84.9 و91.2 
َراَوح بني 21.9 و23.6 كغ/م2( منه لدى اإلناث )تـراوح بني 19.8 و24.1  ـَ سم لدى اإلناث. وقد كان َمْنَسب كتلة اجلسم بشكل عام أعىل يف الذكور )ت
كغ/م2 لدى اإلناث( وكان املعدل اإلمجايل النتشار فرط الوزن 19.3% وللبدانة 21.6% لدى الذكور و2.3% النتشار فرط الوزن و19.5% للبدانة لدى 

اإلناث. وتؤكد هذه الدراسة ارتفاع معدل حدوث فرط الوزن والبدانة بشكل عام لدى املراهقني يف ديب.

Caractéristiques anthropométriques et obésité chez les adolescents aux Émirats arabes unis

RÉSUMÉ Les mesures anthropométriques et la prévalence du surpoids et de l’obésité ont été étudiées chez 
661 adolescents de Dubaï (Émirats arabes unis), âgés de 12 à 17 ans. Les valeurs moyennes pour la taille et le poids 
augmentaient de façon régulière avec l’âge pour les deux sexes. Les valeurs moyennes pour le tour de taille se 
situaient entre 70,8 et 76,6 cm chez les garçons et 64,0 et 68,8 cm chez les filles. Les mesures du tour de hanches 
variaient de 84,8 à 91,2 cm chez les adolescents et de 84,9 à 91,2 cm chez les adolescentes. L’indice de masse 
corporelle était généralement plus élevé chez les garçons que chez les filles (extrêmes 21,9-23,6 kg par m2 et 
19,8-24,1 kg par m2, respectivement). La prévalence globale du surpoids et de l’obésité était de 19,3 % et 21,6 % 
chez les sujets de sexe masculin et de 12,3 % et 19,5 % chez les sujets de sexe féminin. La présente étude confirme 
l’incidence élevée du surpoids et de l’obésité chez les adolescents à Dubaï.
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Introduction

Due to its high economic growth, the 
United  Arab  Emirates  (UAE)  has 
evolved into one of the most dynamic 
and vibrant economies in the region 
and globally [1]. However, in recent 
times the UAE has started to experi-
ence high rates of obesity and diabetes 
[2]. Studies  in  this  region  indicate  that 
changes in social and lifestyle factors 
as a result of improved socioeconomic 
status have resulted in an overall preva-
lence of obesity of about 35.7% among 
male university students [3]. A high 
prevalence of overweight and obesity 
in children aged 5–17 years has been 
documented too in the UAE [4]. It 
indicates that the frequency of obesity 
among UAE youth is higher than the 
published international data, which has 
profound public health implications for 
UAE adolescents [5]. The reasons cited 
for the high level of obesity are physical 
inactivity and unhealthy diets [6]. 

Studies in various countries have 
shown an increase in the prevalence of 
overweight and obesity among children 
in recent years and have given rise to 
concern about children’s health and 
well-being [7]. Childhood and adoles-
cent obesity tends to extend into adult-
hood and predisposes the individual to 
chronic disease in later life. The health 
and nutritional status of an individual 
is  reflected  in  their body composition 
and among adolescents, the parameters 
used to assess body composition are 
weight, height, body mass index (BMI) 
and waist–hip  ratio (WHR) [8]. BMI 
is easy to determine and has been con-
sidered as the gold standard for defining 
overweight and obesity, and has been 
correlated with percentage body fat [9]. 
Although previous studies have been 
carried out to determine the prevalence 
of obesity in the UAE [4,5] there have 
been no measures of waist circumfer-
ence (WC), hip circumference (HC) 
and WHR which provide a measure 
of fat distribution. In addition, these 
studies targeted the UAE adolescent 

population in general, while data on 
adolescents in Dubai emirate are lack-
ing. Identifying obesity in adolescents 
provides an opportunity for earlier in-
tervention with the goal of limiting the 
progression of abnormal weight gain 
that is a risk for obesity-related morbid-
ity. The present study was therefore an 
attempt to obtain information regard-
ing the level of overweight and obesity 
in the adolescent population in Dubai, 
UAE.

Methods 

Sample
The study population included male and 
female students of UAE nationality aged 
12 to 17 years from Dubai emirate. A rep-
resentative sample of 5% of the total Du-
bai adolescent school population (661 
students,  324 males  and 337  females) 
was selected by means of a multistage 
stratified random sampling technique in 
schools and stratified by sex and type of 
school (preparatory and secondary). 

Dubai was first divided into 2 admin-
istrative areas (Bur Dubai and Deira). 
Then 3 preparatory and 3 secondary 
schools for each sex were selected by a 
simple random method for each area. 
One class from each educational level 
(3 for preparatory and 3 for secondary) 
were then selected from each school by 
a simple random method. Only adoles-
cents of UAE nationality were included 
in the study. Students’ reported age 
and date of birth were verified against 
the school records, which in turn were 
based on birth certificates. 

The study was approved by the re-
search ethics committee of the Ministry 
of Health, Dubai Medical District. All 
adolescents, parents and teachers were 
clearly informed about the purpose and 
content of the study and written consent 
was obtained from parents. 

Anthropometric measurements
Weight and height were measured using 
standard procedures [10]. Weight was 

measured  to  the nearest 0.1  kg using 
an electronic portable scale (Seca). To 
ensure accuracy the scale was checked 
for zero reading before each weighing 
and calibrated with a known weight on 
the morning of each data collection. 
Student height was measured, in the 
standing position without shoes and 
socks, to the nearest 0.1 cm using a port-
able stadiometer attached to the Seca 
weighing scale. From these measure-
ments the BMI (weight in kilograms 
divided by height  in meters  squared) 
was computed. The BMI was computed 
for each age and sex. Overweight was 
defined as BMI 85th to < 95th percen-
tile for age and obesity as BMI ≥ 95th 
percentile for age according to World 
Health Organization criteria [11]. 

WC was measured with a measuring 
tape at the level of the natural waist, i.e. 
the midpoint between the lower margin 
of the ribs (costal margin) and the supe-
rior and inferior iliac spine (iliac crest). 
HC was the maximum circumference 
around the buttocks at the posterior 
and the symphysis pubis at the anterior. 
From these measurements WHR was 
calculated.

Analysis
Statistical analysis was performed using 
SPSS software, version 9.0. 

Results

The anthropometric characteristics and 
body composition in male and female 
Dubai adolescents are summarized in 
Tables 1 and 2 respectively. The mean 
values for height and weight increased 
with age in both sexes although some 
decrease in height and weight occurred 
in males at 16 years (decreasing by 
1.2 kg and 1.5 cm respectively) and  in 
females at 15 years of age (decreasing 
by 1.6 kg and 0.5 cm respectively). The 
variation in weight was greater than the 
variation in height in both sexes and 
the weights and heights of males were 
greater than females. 
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The mean values for WC 
varied  from 70.8  to 76.6  cm 
in males and 64.0  to 70.4 cm 
in  females  between  12  and 
17 years. However the WC 
for males was greater than the 
females. The same was true for 
HC, varying from 84.8 to 91.2 
cm  in males and 84.9  to 91.2 
cm in females between 12 and 
17 years. It is clear from the 
mean values that both males 
and females of the same age 
had the same hip circumfer-
ence. The WHR showed a 
decrease  in males  from 12  to 
13 years (0.86 and 0.83 respec-
tively)  then  become  stable 
from 14 to 17 years, but was 
quite unstable in females.

BMI  ranged  from 21.9  to 
23.6 kg/m2  and 19.8  to 24.1 
kg/m2 in males and females re-
spectively. At each age group, 
except for age 13 years, BMI 
was slightly higher in males 
than in females. 

The prevalence of over-
weight and obesity in male 
and females is shown in Table 
3. The overall prevalence of 
overweight and obesity was 
19.3% and 21.6% respectively 
in males and 12.3% and 19.5% 
respectively in females. The 
rate of overweight was high-
est in males at 16 years of age 
(25.5%) but showed a decline 
the  following  year  (16.7%). 
The prevalence of obesity was 
highest  at 12 and 14 years of 
age  (32.4%  and  30.5%)  and 
declined after that.  In  females, 
overweight was most preva-
lent at 17 years of age (19.0%) 
and was  lowest at 12 years of 
age (6.7%). The prevalence of 
obesity was highest at 13 years 
of age (35.4%)  followed by a 
gradual decline from 14 to 17 
years  of  age  (from 25.4%  to 
12.7%). Ta
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Discussion 

The findings of this study confirm 
earlier reports of a high prevalence of 
overweight amongst UAE adolescents 
[4]. This agrees with reports that the 
prevalence of childhood obesity in the 
UAE is increasing dramatically when 
compared with data from 1999[5], 
already surpassing the high levels of 
obesity that have been found among 
children and adolescents in the United 
States  and Europe  [12]. Comparison 
of levels of obesity between the sexes 
indicates that that obesity was slightly 
higher among males than females, ir-
respective of the criteria used to assess 
their weight status. These results are 
in contrast to reports from other Gulf 
countries such as Kuwait where obes-
ity was more prevalent in females than 
males [13]. This sex difference may be 
due to higher prevalence of dieting for 
weight-control purposes in the UAE 
among females than among the males 
[14]. The higher BMI observed in fe-
males at 13 years of age could be due 
to the onset of puberty in the females, 
although no pubertal staging was done 
in the present study. However, a previ-
ous study in the UAE indicated that 
the mean age of menarche in females 
in the UAE was 12.68 (SD 1.27) years 
[15].  Sexual  development  influences 
anthropometric measurements and 
body composition during adolescence 
[11], and age and sexual maturation are 
important factors producing variations 
in BMI [16]. 

Some important anthropometric 
indicators of regional body fat distribu-
tion include WHR, WC and HC. Waist 
circumference is easy to determine and 
is the best measure of fat distribution for 
children and adolescents, being the least 
affected by sex, race and overall adipos-
ity [17]. Body fat deposition could be 
either truncal fat or peripheral fat [18] 
and it has long been noted that people 
differ with respect to the location of fat 
[19]. Reports indicate that in males, 
fat typically accumulates in the upper 
segment  of  the body  (truncal),  both 
subcutaneously and intra-abdominally, 
whereas in females, adipose tissue accu-
mulates subcutaneously over the thighs 
[20]. These  are  in  accordance  to our 
findings where males had greater WC 
values compared with the females. In 
addition, the finding that males had 
higher WHR values than females was 
consistent with previous reports for 
Bahraini adolescents [21].  It  is evident 
that approximately 7.0% of males and 
12.0%  females had WC values below 
the  sex  and age  specific  cut-offs  [22], 
which could be due to deposition of 
fat in the peripheral parts. Studies on 
the distribution of body fat from child-
hood to adulthood indicated that in 
both sexes the WHR decreased and 
BMI increased with age from childhood 
to 18 years, and then both increased 
from age 18  to 30 years  [23].  In addi-
tion, mean values of WHR which is a 
measure of regional fat distribution was 
always  lower  than 0.8  in  females  and 
0.9  in males,  indicating a healthy body 

fat distribution, according to body fat 
distribution criteria [24]. 

Compared to other Gulf adoles-
cents, the levels of obesity in males in 
this study were similar to those reported 
for  adolescents  aged  12–17  years  in 
Bahrain, although fewer females were 
obese [25]. However, the prevalence of 
overweight was nearly 2–3 times higher 
in both sexes compared to their Bah-
raini counterparts. Compared to their 
Kuwaiti counterparts aged 12–14 years, 
the prevalence of obesity amongst Du-
bai adolescents was 1.5–2 times higher 
[26]. 

Although this study was carried 
out on a small proportion of the Du-
bai adolescent population, it clearly 
demonstrates the high prevalence of 
overweight and obesity in this vulner-
able group. Hence this information 
may help target high-risk individuals. 
However, further studies targeting a 
higher proportion of adolescents will 
give a greater insight into the epidemic 
of obesity among Dubai adolescents. 
Overweight is due to an imbalance 
between dietary intake and energy ex-
penditure, but the exact reason for the 
imbalance among children is not clear 
[27]. This  increase  in  levels of obesity 
appears to have occurred during recent 
decades in the Middle East countries 
[28]  and  sedentary  lifestyle  and diet 
have often been cited  for overweight 
and obesity  in  this  region  [29].  Sev-
eral disorders have been linked to over-
weight in childhood and of particular 

Table 3 Prevalence of overweight and obesity in Dubai male and female adolescents aged 12–17 years

Age (years) Males (n = 324) Females (n = 337)

Overweight Obese Overweight Obese

No % No. % No. % No. %

12 9 24.3 12 32.4 1 6.7 2 13.3

13 8 13.6 13 22.0 10 15.4 23 35.4

14 13 15.9 25 30.5 5 7.5 17 25.4

15 10 19.6 10 19.6 7 10.9 11 17.2

16 12 25.5 6 12.8 9 14.3 8 12.7

17 8 16.7 6 12.5 12 19.0 8 12.7

Total 60 19.3 72 21.6 44 12.3 69 19.5

Book 17-5.indb   385 5/17/2011   1:16:13 PM



EMHJ  •  Vol. 17  No. 5  •  2011 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

386

concern has been the potential increase 
in type 2 diabetes mellitus and impaired 
glucose tolerance. 

Although it is not yet confirmed 
what intervention programmes are 

effective of reducing this incidence of 
overweight and obesity, changes in the 
social, economic and physical environ-
ment need to be addressed. In addition, 
changes in the existing dietary habits 

both at home and in the places where 
the adolescents interact are essential. 
Attention should be given to strategies 
aimed at preventing obesity in the UAE 
population. 
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Oral hygiene status of Kuwaiti schoolchildren
S.A. Al-Mutawa,1 M. Shyama,1 Y. Al-Duwairi 2 and P. Soparkar 3

ABSTRACT A national epidemiological survey of children aged 5–14 years was conducted in all 5 governorates of 
Kuwait in 2001 to determine the oral hygiene status of Kuwaiti schoolchildren. Clinical examinations were carried 
out by calibrated dentists according to World Health Organization criteria. The debris index simplified (DI-S) 
score was used to assess oral hygiene status. Of the 3294 children, 3.9% were judged to have good oral hygiene 
(DI-S score: 0.3–0.6), 67% fair (score 0.7–1.8) and 29.1% poor (score 1.9–3.0). The overall level of oral hygiene in 
the schoolchildren surveyed was fair (mean score 1.5). DI-S scores were significantly higher for boys than girls 
(mean score 1.6 versus 1.5) but DI-S did not vary much by age. There were variations in DI-S scores across different 
governorates. Oral hygiene measures need to be reinforced for the schoolchildren in Kuwait and should form 
part of the school curriculum.
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حالة صحة الفم لدى أطفال املدارس يف الكويت
صبيحة عبد القادر املطوع، مادي شاما، يوسف صالح الدويري، برامود سباركر

اخلالصـة: أجرى الباحثون مسحًا وطنيًا وبائيًا للطالب الذين تتـراوح أعامرهم بني 5-14 عامًا يف 5 حمافظات يف دولة الكويت عام 2001 للتعرف عىل 
حالة صحة الفم لدى أطفال املدارس يف الكويت. وقد ُأجرَي الفحص الرسيري من ِقَبل أطباء أسنان مؤهلني، وفقًا ملعايري منظمة الصحة العاملية، 
ط لـَمْنَسب احُلطام )DI-S( لتقييم حالة صحة الفم. وشمل البحث 3204 أطفال، وقد حكم الباحثون عىل 3.9% منهم  واعتمد الباحثون احَلَرز املبسَّ
بصحة فم جيدة. )احَلَرز املبسط بني 0.3–0.6(، وعىل 67% منهم بصحة فم ال بأَس هبا )احَلَرز املبسط بني 0.7–1.8(، وعىل 29.1% منهم بصحة فم سيئة 
)احَلَرز املبسط بني 1.9-3.0(. أما املستوى اإلمجايل لصحة الفم لدى أطفال املدارس الذين ُأجرَي عليهم هذا املسح فكان مستوى ال بأَس به، إْذ كان 
طة )1.5(، وكانت هذه األحراز أعىل بمقدار ُيعَتدُّ به إحصائيًا لدى الذكور )1.6( منه لدى اإلناث )1.5( ولكنه مل خيتلف اختالفًا  متوسط األحراز املبسَّ
نًا مع العمر؛ يف حني شوهَدت اختالفات بني حمافظة وأخرى. ويُويص الباحثون بتعزيز قياسات صحة الفم لدى أطفال املدارس يف الكويت مع  بيِّ

جعلها جزءًا من املقررات الدراسية.

État d’hygiène bucco-dentaire des écoliers koweïtiens

RÉSUMÉ Une enquête épidémiologique nationale a été conduite dans cinq gouvernorats du Koweït en 2001 pour 
déterminer l’état d’hygiène bucco-dentaire des écoliers koweïtiens âgés de 5 à 14 ans. Des examens cliniques 
ont été réalisés par des dentistes formés aux méthodes standardisées conformes aux critères de l’Organisation 
mondiale de la Santé. Le score de l’indice simplifié de débris (DI-S) a été utilisé pour évaluer leur état d’hygiène 
bucco-dentaire. Parmi les 3294 enfants, 3,9 % avaient une bonne hygiène bucco-dentaire (score DI-S entre 
0,3–0,6), 67 % une hygiène acceptable (score DI-S 0,7–1,8) et 29,1 % une mauvaise hygiène (score DI-S 1,9–3,0). 
Le niveau global d’hygiène bucco-dentaire chez les écoliers de l’enquête était acceptable (score moyen 1,5). Les 
scores DI-S étaient nettement plus élevés chez les garçons que chez les filles (score moyen 1,6 par rapport à 1,5) 
mais ne variaient que peu en fonction de l’âge. En revanche, ils variaient en fonction des différents gouvernorats. 
Les mesures d’hygiène bucco-dentaire doivent être renforcées chez les écoliers du Koweït et intégrées dans le 
programme scolaire.
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Introduction

The primary etiological factor for gingi-
vitis and periodontitis is bacterial plaque 
that forms on tooth surfaces adjacent 
to the gingival tissues [1]. Gingival dis-
eases are widespread, affecting 80% of 
schoolchildren  in  some countries  [2]. 
Periodontal disease has been consid-
ered an important global oral health 
burden and in many developing coun-
tries its prevalence is increasing, thereby 
constituting a growing public health 
problem [3]. Dental plaque is an as-
sociated factor for caries and it has been 
demonstrated that poor oral hygiene 
contributes to an increased risk of caries 
[4]. There is a high correlation between 
poor oral hygiene and the development 
of periodontal disease [5].

In Kuwait, the population is cur-
rently 3.3 million, of whom 1 million are 
native Kuwaitis; 40.5% of them are chil-
dren under 15 years [6]. The national 
oral service of Kuwait was curative/
extraction-based prior to 1992 and only 
limited prevention programmes were 
available to schoolchildren before 1994. 
All the governorates of the country now 
have children’s oral health programmes 
under the school oral health pro-
gramme. The programme has expanded 
across the country, serving the oral 
health needs of about 300 000 Kuwaiti 
schoolchildren. This is a comprehen-
sive programme rendering oral health 
education, preventive and treatment 
services through centre-based, school-
based and mobile clinics throughout 
the country. The programme’s main 
goal is to improve the oral health status 
of the schoolchildren in Kuwait. To 
achieve optimum oral health for the 
schoolchildren, the programme’s ob-
jective is to increase the proportion of 
schoolchildren receiving preventive oral 
health care every year  to cover 90% of 
the children by the year 2010.

Very little information is available 
concerning the oral hygiene of children 
on a national level in Kuwait. The first na-
tional oral health survey was conducted 

among 5–16-year-old children in 1982 
[7], the national health survey covered 
5–14-year-olds in 1985 [8] and 4-, 6-, 
12- and 15-year-olds in 1993 [9]. With 
the trend towards increasing prevalence 
and  severity of dental  caries  [10],  in-
formation concerning the oral hygiene 
status of young children would assist in 
the development of oral health policies, 
strategic plans, monitoring and surveil-
lance systems of oral health in children 
in Kuwait.

The aim of this national survey was 
to obtain information on the oral hy-
giene status of schoolchildren attending 
the primary and intermediate schools in 
the 5 governorates of Kuwait.

Methods

Sample
The study population included Kuwaiti 
schoolchildren aged 5–14 years in the 
primary and intermediate grades in 
5 governorates (Ahmadi, Farwaniya, 
Hawally,  Jahra, Capital). A  stratified, 
multistage, probability  sample of 2.5% 
of the target population was drawn 
from each census region. A total of 3294 
schoolchildren (1637 boys and 1657 
girls) were clinically  examined during 
2001. Informed consent was signed by 
the parents/guardians of the children.

Data collection
The field staff consisted of 5 teams and 
a coordinator. Each team included an 
examining dentist, a recorder who was 
a dental hygienist and a dental assistant. 
Each examination team worked inde-
pendently in the various schools. The 
examinations were carried out using 
portable equipment in the school dental 
clinic or in a school health room. Clini-
cal examinations were carried out ac-
cording to World Health Organization 
(WHO) methods  [11]. Oral hygiene 
was assessed using the debris index sim-
plified  (DI-S)  score, which describes 
the extent of soft deposits, and is one of 
the 2 components of the simplified oral 

hygiene  index (OHI-S) developed by 
Green and Vermillion [12].

A mouth mirror and a WHO ball-
tip probe were used for the examination. 
Oral debris was estimated by running 
the side of the probe along the teeth 
surfaces. The simplified DI-S evaluates 6 
teeth surfaces: the labial surfaces of teeth 
11, 16, 26, 31, and the lingual surfaces of 
36 and 46. Each tooth surface is divided 
horizontally into gingival, middle and 
incisal thirds. The scoring is: score 0: no 
debris or stain present; score 1: soft de-
bris covering not more than one-third 
of the tooth surface; score 2: soft debris 
covering more than one-third but not 
more than two-thirds of the exposed 
surface;  score 3:  soft debris  covering 
more than two-thirds of the exposed 
tooth surface. The DI-S score is the sum 
of the debris scores for all teeth, divided 
by the number of surfaces scored. For 
each child, the DI-S score was averaged 
across the 6 individual teeth in order 
to obtain a single score per child. To 
give clinical relevance to the index, oral 
cleanliness was defined as “good” if the 
DI-S score was between 0.3–0.6,  “fair” 
between 0.7–1.8  and  “poor” between 
1.9–3.0.

The examiners were trained to use 
the criteria for debris outlined in the 
OHI-S. Prior to the clinical examina-
tions, the examiners were calibrated in 
the OHI-S method and were instructed 
in the measurement of oral hygiene by a 
consultant examiner from the Forsyth 
Institute (P.S.) according to WHO cri-
teria [11]. The inter-examiner reliability 
of the oral hygiene assessment between 
the examiners was 80% and  the  intra-
examiner reliability was 86%.

Data analysis
Data were analysed using SPSS statisti-
cal  software,  version 14.0. Descriptive 
statistics including means and standard 
deviations  (SD) were  calculated  for 
plaque indices. Differences in mean 
scores were tested using the Student 
t-test for independent samples. An 
independent-samples t-test was used to 
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test the differences by sex. Chi-squared 
tests were used to test for differences in 
the frequencies of oral hygiene status 
by governorate, sex and age. One-way 
analysis of variance was used to test the 
differences in the mean oral hygiene 
index by governorate and age.

Results

Of  the 3294 children examined, 3.9% 
were judged to have good, 67% fair and 
29.1% poor oral  hygiene. The overall 
level of oral hygiene in the schoolchil-
dren surveyed was fair (mean DI-S 
score 1.5). Significantly more of the girls 
(68.7%) had  fair oral hygiene  than  the 
boys (65.3%) (P < 0.001) and fewer had 
poor oral hygiene (26.7% versus 31.6%) 
(Table 1). The overall mean DI-S  for 
females was 1.5 and for males 1.6 (P < 
0.001) (Table 2).

There was a significant difference 
in the oral hygiene status across the 
governorates. More  than half  (57.1%) 
of the children had poor oral hygiene in 
Ahmadi compared to 11.0% in Hawally 
(P < 0.001) (Table 1). Also,  the DI-S 
was highest in Ahmadi (1.9) and lowest 
in Hawally (1.3) (P < 0.001) (Table 2).

The cumulated plaque index for the 
index teeth was almost the same across 
the age groups and the mean DI-S did 
not vary significantly by age, ranging 
from 1.5 to 1.6  at different ages.

Discussion

This was a national dental epidemiologi-
cal survey of the oral hygiene status of 
5–14-year-old Kuwaiti schoolchildren. 
Knowledge of the oral hygiene status of 
target populations is important and the 
simplified oral hygiene  index (OHI-S) 
was chosen for this study as it has been 
widely used to evaluate the level of oral 
cleanliness in epidemiological studies. 
The OHI was originally developed to 
include  the measurement of 12  teeth 
surfaces [13]. Subsequently, it was 
reduced  to  6  teeth  surfaces  [12,14]. 
This relatively simple assessment is 
fairly reproducible, easy to use since 
the criteria are objective and the ex-
aminations can be carried out quickly 
with a high level of reproducibility and 
with minimum training. Although the 

index has 2 components describing the 
soft deposits and  the calcified deposits 
present, most clinicians used only one 
component of the OHI-S, the debris 
index simplified (DI-S);  the simplified 
calculus index (CI-S) is no longer used 
to any great extent.

The overall oral hygiene status in the 
schoolchildren surveyed in the present 
study was fair. The mean DI-S index did 
not vary much by age. In the national 
survey conducted in 1982 by Glass the 
mean OHI scores increased with age 
[7]. The national health survey under-
taken by Behbehani and Shah in 1985 
revealed an increase in the prevalence 
of soft deposits with age [8]. In the post-
Gulf-war national oral survey by Skou-
gaard and Vigild in 1993 a majority of 
the children had poor oral hygiene [9]. 
In a study in the Ahmadi governorate, 

Table 1 Distribution of the oral hygiene status of the sample of schoolchildren by 
sex and governorate

Variable No. of 
children

Oral hygiene status (% of children)

Good Fair Poor

Sex

 Male 1637 3.1 65.3 31.6

 Female 1657 4.6 68.7 26.7

Governorate

 Ahmadi 582 4.9 38.0 57.1

 Farwaniya 573 2.8 81.0 16.2

 Hawally 863 5.1 83.9 11.0

 Jahra 757 4.4 68.3 27.3

 Capital 519 1.2 54.1 44.7

Oral hygiene status: good = DI-S score 0.3–0.6; fair = DI-S score 0.7–1.8; poor = DI-S score 1.9–3.0.

Table 2 Mean debris index simplified (DI-S) score of index teeth by sex and governorate

Variable No. of children Mean DI-S score for teeth:

16 11 26 36 31 46 Total

Sex

Male 1637 1.8 1.5 1.9 1.5 1.4 1.5 1.6

Female 1657 1.7 1.4 1.8 1.4 1.3 1.4 1.5

Governorate

Ahmadi 582 2.2 1.7 2.2 1.7 1.7 1.8 1.9

Farwaniya 573 1.5 1.5 1.5 1.2 1.4 1.2 1.4

Hawally 863 1.5 1.1 1.7 1.2 1.1 1.2 1.3

Jahra 757 1.8 1.5 1.8 1.4 1.2 1.3 1.5

Capital 519 2.0 1.6 2.1 1.7 1.4 1.7 1.7
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the plaque index increased with age and 
the children had poor oral hygiene [15]. 
In a study on disabled schoolchildren in 
Kuwait, 38% of  the children had poor 
oral hygiene compared with 29.1%  in 
this study [16]. Poor oral hygiene has 
been significantly associated with car-
ies risk [17] and periodontal disease in 
disabled schoolchildren [16].

There were sex differences in oral 
hygiene status and the overall mean 
DI-S was higher in males than females in 
this study. This may be because females 
pay more attention to their personal 
hygiene and tend to practise better oral 
hygiene than males because of their 
greater social awareness and grooming 
habits [18].

There was a significant difference 
in the oral hygiene status between the 
governorates. The reason for regional 
differences is unclear and further re-
search is needed.

Higher DI-S scores were noted in 
the molar index teeth compared with 
the incisor index teeth. This may be 
a  reflection of  the greater difficulty  in 
cleaning the surfaces of the posterior 
teeth relative to the anterior teeth.

There have been rapid changes in 
lifestyle among Kuwaitis since the 1970s 

rise in oil prices and with increasing 
modernization and affluence. Tooth-
brushing is not common or routinely 
practised in schoolchildren in Kuwait. 
The proportion of children reported 
to be brushing at least once a day was 
59%  in  the Kuwait health  survey  [8]. 
Although there is good evidence to rec-
ommend toothbrushing twice daily for 
control of plaque and gingivitis [19], 
only 54% of  12-year-old  children  re-
ported that they brushed their teeth at 
least  twice a day  in Kuwait [20]. There 
seems to be no progress in this oral 
health behaviour of schoolchildren in 
Kuwait. High consumption of sugar 
products is common among schoolchil-
dren in Kuwait [20–22]. Routine dental 
visits are not a habit for the children in 
Kuwait. Studies showed that only about 
36% of  the  children  aged 5–14 years 
[8] and 42% of 12-year-olds  [20] had 
visited a dentist during the previous 12 
months.

The school oral health programme 
in Kuwait is changing its general policy 
guidelines and is emphasizing oral 
health education and preventive care 
targeting schoolchildren. Oral health 
education is an important aspect of this 
programme and is presented by well-

trained teams. All students get at least 
one oral health education lesson with 
a supervised toothbrushing exercise 
every school year. Oral health educa-
tion sessions are organized for parents 
and pregnant mothers and dental health 
education programmes are conducted 
for schoolteachers. The programme is 
working with the media to promote 
oral health with messages promoting 
fluoride  toothpaste  and healthy  food 
choices. Nevertheless, the results of the 
current study suggest that oral hygiene 
measures need to be reinforced for 
the schoolchildren in Kuwait and oral 
health education should form part of 
the school curriculum.
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Oral health promotion

Good oral health is essential for individuals to communicate effectively, to eat and enjoy a variety of foods, and is 
important for overall quality of life, self-esteem and social confidence. Oral diseases are highly prevalent in the Eastern 
Mediterranean Region (EMR) and their impact on both society and the individual is significant. Pain, discomfort, 
sleepless nights, limitation in eating function leading to poor nutrition, and time off school or work as a result of dental 
problems are all common effects of oral diseases. Industrialized countries spend 5%–10% of their annual national public 
health resources on dental care, but many countries in EMR allocate no, or only nominal, resources to the control of oral 
disease. In many developing economies of EMR, the only treatment for many in case of pain and problems with teeth is 
tooth extraction.  

Regrettably, oral health has been and still is perceived as less important than and separate from general health by many, 
including health care providers, health policy-makers, and the general public. Oral health programmes have been 
developed in isolation from other health initiatives as against a common risk approach, which recognizes common 
health risks and their underlying social determinants. When applied, this approach is more efficient and effective in 
producing improvements in a range of chronic conditions, including oral health.

In order to address issues related to oral health, the WHO Regional Office is holding a meeting of oral health focal 
points from 31 May to 2 June 2011 in Isfahan, Islamic Republic of Iran. The barriers to the provision of equitable, 
adequate and accessible oral health care for all populations in the Region will be discussed, such as: lack of political 
support and legislation; limited numbers of dental care professionals; clustering of qualified dental care professionals in 
urban areas; cost of dental care; limited awareness of the importance of oral health; inequitable access to oral health care 
services, especially for vulnerable groups, such as women, children, indigenous people, the physically disabled and the 
elderly; cultural, social and gender barriers; and poor quality of health care.

An important aspect of the meeting will be to discuss a framework for an oral health policy in the Region, and countries 
will develop plans of action to operationalize the framework in their country
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Public knowledge, beliefs and practices in Greece 
about cancer etiology and prevention
K. Charalabopoulos,1 G. Makris,2 A. Charalabopoulos,1 C. Golias 1 and K. Athanasiou 2

ABSTRACT This questionnaire survey of the parents of elementary schoolchildren in Greece assessed their self-
reported knowledge, attitudes and practices towards smoking, diet and exposure to X-radiation. A random 
sample of 403 household units (379 fathers and 391 mothers) was selected from urban areas of Thessaloniki. Half 
of the parents who smoked (50.1%) did not ask for permission to smoke from other people and 66.0% regularly 
smoked in front of their children. On the other hand, 82.6% of smokers recognized the existence of a health 
risk to children from passive smoking. Parents overestimated the role of nuclear tests and accidents as factors in 
carcinogenesis. Two-thirds of parents did not know the beneficial role of the Mediterranean diet to health, and 
dietary intake analysis showed some departure from the traditional Mediterranean diet. A reconsideration of the 
policy regarding health education programmes concerning cancer prevention in Greece is needed.
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معارف ومعتقدات وممارسات الناس يف اليونان جتاه سببيات الرسطان والوقاية منه
كوستاند ينيوس خاراالميوسكوس، يورغيوس ماكريس، ألكساندروس خاراالميوسكوس، خريستوس كولياس، كريياكوس أثناسيوس

اخلالصـة: أجرى الباحثون مسحًا استبيانيًا شمل آباء أطفال املدارس االبتدائية يف اليونان لتقييم معارفهم ومواقفهم وممارستهم باإلبالغ الذايت عن 
التدخني والنظام الغذائي والتعرض لألشعة السينية. وشمل املسح عينة عشوائية من 403 وحدة عائلية )379 أبًا و391 أمًا( اختريوا من مناطق حرضية 
يف ثيسالونيكي. وكان نصف اآلباء املدخنني مّمن ال يستأذنون اآلخرين للتدخني، كام أن 66% منهم يدخنون بانتظام أمام أطفاهلم. يف حني كان %82 
من املدخنني يدركون وجود خماطر صحية لتعرض األطفال للدخان السلبي. وقد بالغ اآلباء يف تقدير دور االختبارات النووية واحلوادث يف املصانع 
يهم  ِطنات. ومل يكن ثلثا اآلباء عىل علم بالدور النافع للنظام الغذائي للبحر املتوسط يف الصحة، كام أظهر حتليل املدخول من الغذاء تلِّ باعتبارها ُمرَسْ
نوعًا ما عن الطعام التقليدي للبحر املتوسط. ويرى الباحثون أن احلاجة قائمة إىل إعادة النظر يف السياسات املتعلقة بربامج التثقيف الصحي وعالقتها 

بالوقاية من الرسطان يف اليونان.

Connaissances, croyances et pratiques de la population grecque en matière d’étiologie du cancer et de sa 
prévention

RÉSUMÉ La présente enquête a évalué par questionnaire les connaissances, attitudes et pratiques autodéclarées 
des parents d’écoliers du primaire en matière de consommation de tabac, d’alimentation et d’exposition aux 
rayons X en Grèce. Un échantillon de 403 ménages (379 pères et 391 mères) a été sélectionné aléatoirement 
dans les zones urbaines de Thessalonique. La moitié des parents fumeurs (50,1 %) ne demandait pas la 
permission aux autres pour fumer et 66,0 % fumaient régulièrement devant leurs enfants. Toutefois, 82,6 % 
des fumeurs reconnaissaient l’existence d’un risque pour la santé des enfants à cause du tabagisme passif. Les 
parents surestimaient le rôle des essais et accidents nucléaires en tant que facteurs dans la cancérogenèse. 
Deux tiers des parents ignoraient le rôle bénéfique du régime méditerranéen pour la santé et l’analyse de leurs 
apports alimentaires a révélé un certain éloignement de ce régime traditionnel. La politique des programmes 
d’éducation sanitaire en matière de prévention du cancer doit être reconsidérée en Grèce.
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Introduction

Intense efforts to tackle cancer with 
improvements in treatment have not 
had the desired results, and prevention-
oriented strategies are increasingly being 
promoted [1,2]. The role  that environ-
mental and lifestyle factors, including 
diet and smoking, can play in cancer 
causation and prevention is attracting 
increasing interest in the research com-
munity [3–5]. The growing body of 
evidence in this area has led to the devel-
opment of various nutritional guidelines 
for cancer prevention [6,7]. Factors 
such as intake of selenium, glutathione, 
essential fatty acids, dietary fibre, anti-
oxidants (resveratrol and polyphenols) 
and vitamins E and C have been associ-
ated with reduced cancer risk, promot-
ing specific dietary recommendations 
for the prevention and management of 
cancer [8]. Foremost among these is the 
diet of the Mediterranean region, which 
is low in saturated fat and is believed 
to offer many health benefits, includ-
ing improved glucose metabolism with 
decreased  risk of  type 2 diabetes  and 
of obesity and protection from cardio-
vascular disease [5,9,10]. Reduced risk 
of breast, ovarian, colorectal and upper 
aerodigestive tract malignancies have 
also been associated with the Mediter-
ranean diet [8].

It is especially important for young 
people to have information about 
healthy diets and the risks of long-term 
exposure to carcinogens. Children of 
pre-school and school age are therefore 
important targets of interventions for 
the prevention of cancer or the estab-
lishment of habits that may help to re-
duce the risk of cancer later in life [11]. 
However, to maximize the effectiveness 
of such initiatives, it is first necessary to 
understand the knowledge and beliefs 
of the target population. Children’s 
knowledge, attitudes and practices are 
strongly  influenced  by  their  parents 
[12,13]. This  study of  the  parents  of 
elementary schoolchildren in Greece, a 
Mediterranean country, aimed to assess 

their self-reported knowledge, attitudes, 
beliefs and practices towards smoking, 
diet and exposure to X-radiation. It 
forms part of a wider project to study 
aspects of cancer prevention in different 
strata of Greek society [14].

Methods

A questionnaire survey was made of the 
parents of elementary schoolchildren 
in Thessaloniki, the second largest city 
in Greece, which has a population of 
around 1.5 million. 

Sample
During  a  2-month  school  period 
(March 2008  toApril 2008) a  random 
sample of 403 households units were 
selected consisting of 379 fathers and 
391 mothers of children attending el-
ementary public schools in urban areas 
of Thessaloniki. The selection of schools 
and children was done in a random 
and systematic procedure using the 
school lists for Thessaloniki. Although 
the city of Thessaloniki is characterized 
by a certain degree of homogeneity in 
the socioeconomic characteristics of 
the families of its public schools pupils, 
we excluded 4 of the schools that were 
judged to be extremes because of their 
high proportion of Roma students who 
have certain special characteristics (e.g. 
intermittent school attendance and 
pupils being removed by parents to 
perform pedlar work).

Data collection and analysis
A structured, self-reported question-
naire was completed by the parents. 
Trained interviewers delivered the 
questionnaire to the parents, gave them 
instructions and explained any difficult 
items. However, they did not intervene 
in the responses to the questions, in 
order  not  to  influence  the  parents’ 
opinion. None of the parents refused to 
participate in the study.

The 79-item questionnaire covered 
4 main categories: sociodemographic 

data (sex, age, occupational status and 
area of  residence); perceptions  about 
smoking habit (both fathers and moth-
ers);  perceptions  about  the  cases  of 
cancer and the importance of a range 
of potential environmental carcinogens 
(e.g. atmospheric pollution, radiation 
etc.); consumption of a range of dietary 
items;  and whether  they had  received 
any type of education about cancer pre-
vention. The questionnaire was initially 
tested on a 10% sample of the total sam-
ple in order to establish the validity and 
reliability of the method. 

For statistical analysis the chi-
squared test and nonparametric tests 
were used, with a P-value < 0.05 as  the 
level of significance.

Results 

The mean age of the 379 fathers was 41 
(SD 12) years and of the 391 mothers 
was 37 (SD 14) years.

Smoking practices and beliefs
Analysis of parents’ smoking habits 
shows that 205/379 (54.1%) of fathers 
and  168/391  (43.0%)  of  mothers 
were  regular  smokers (smoking daily) 
or occasional smokers (1–5 cigarettes 
weekly).   Smoking  consumption 
analysis showed that 68/92 (73.9%) of 
father-smokers and 88/135 (65.2%) of 
mother-smokers  smoked 10–40 ciga-
rettes daily.

The percentage of father- and moth-
er-smokers (regular and occasional 
smokers) who  reported  that  they do 
not ask for permission to smoke from 
other  people were  61.5%  and  36.3% 
respectively (50.1% overall) (Table 1). 
In  addition,  75.1% of  father-smokers 
and 54.8% of mother-smokers reported 
that they regularly smoked in front of 
their children (66.0% overall).

On  the  other  hand,  82.6% of  the 
total sample believed that smoking in 
the presence of children was harmful to 
children’s’ health, while the correspond-
ing percentage for non-smokers was 
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96.0%. Some parents (14.0%) thought 
the main risk of smoking was  influenc-
ing children’s behaviour.

The main reason for starting smok-
ing among fathers was feeling that they 
became more adult  (30.2%), whereas 
among mothers the main reason was 
the calming effect of smoking (30.4%). 
Two-thirds of  respondents  (62.4% of 
father-smokers  and 68.5% of mother-

smokers)  said  that  they  planned  to 
quit  smoking, while 63.9% and 60.7% 
respectively had ever attempted to quit. 
Only around half, however, believed 
that they were able to quit smoking 
(44.6% and 56.0% respectively).

Beliefs about causes of cancer

We asked respondents whether they 
believed that the causes of cancer were 

mainly hereditary, infectious or viral in 
origin. There was no statistically sig-
nificant difference (χ2-test, P  > 0.05) 
between the sexes in their views about 
the causes of cancer (Table 3). When 
asked about the role of various X-ray 
radiation sources involved in carcino-
genesis;  33.9% of parents  associated 
the induction of cancer mainly with 
nuclear  tests  and 30.0% with nuclear 
accidents.

Education about cancer risk 
and prevention
When asked about their exposure to 
sources of information about cancer 
only 7.5% of parents were aware of spe-
cific campaigns that had been organized 
by medical societies or institutions. The 
majority (82.7%)  indicated  that occa-
sional free lectures on health education 
were their main source of information, 
while TV programmes, newspapers and 
magazines informed 32.7% of them.

Dietary intake
The household respondents of the fami-
lies were asked to indicate their weekly 
consumption of various food items 
(Table 4). According the dietary recall, 
85.0% of households consumed meat 
1–3 times, while 9.4% consumed it 4–6 
times weekly. At the same time house-
hold  respondents denied  (17.9%) or 
did not know about (42.7%) any health 
risks from excessive meat consumption. 
The majority of respondents reported 
that they preferred to eat their meat 
well-done (71%). The majority of  the 
households consumed vegetables 4–7 
times weekly  (69.0%)  and  fruits  4–7 
times weekly  (82.7%). However,  they 
rarely consumed wholewheat and rye 
bread (73.9% and 94.5% respectively). 

The majority of the parents (fathers 
and mothers) did not know  the ben-
eficial role of the Mediterranean diet 
to health  (65% of  fathers  and 62% of 
mothers  respectively). From  the  total 
sample of parents only 7% could recog-
nize the food items in a list of items of 
the Mediterranean type diet.

Table 1 Parents’ self-reported smoking practices and beliefs (regular and 
occasional smokers only)

Variable Fathers
(n = 205)

Mothers
(n = 168)

Total
(n = 373)

% % %

Smoke in front of children

Yes 75.1 54.8 66.0

No 11.2 12.5 11.8

Sometimes 13.7 32.7 22.2

Ask permission to smoke in 
front of other people

Yes 31.2 59.5 44.0

No 61.5 36.3 50.1

Sometimes 7.3 4.2 5.9

Plan to quit smoking

Yes 62.4 68.5 65.1

No 17.1 15.5 16.0

Don’t know 20.5 16.1 18.7

Think they are able to quit 
smoking

Yes 44.6 56.0 49.6

No 32.7 23.8 28.7

Don’t know 22.8 20.2 21.9

Ever attempted to quit smoking

Yes 63.9 60.7 61.9

No 36.1 39.3 38.1

Table 2 Parents’ beliefs about the effect of smoking in the presence of children 
(total sample)

Variable Fathers
(n = 379)

Mothers
(n = 391)

Total
(n = 770)

% % %

Is harmful to children’s health 85.0 80.3 82.6

Is not harmful to children’s health 0.5 0.5 0.5

Influences children’s behaviour 11.6 16.4 14.0

Does not influence children’s 
 behaviour 2.4 2.8 2.6

Don’t know 0.5 0.0 0.3
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Discussion

During recent years heart disease and 
cancer have become the main public 
health problems in Greece, a country 
that during previous decades had some 
of the best records for these diseases 
[15]. Among the causes of this epide-
miological transition might be changes 
in lifestyle, increased tobacco consump-
tion, higher per capita income, changes 
in food consumption patterns and inef-
fective preventive measures [15].

The choice of parents (fathers and 
mothers) as the target population in our 
study was motivated by the role which 
parents exercise in relation to young 
children’s beliefs and practices. Greece 
has the highest per capita consumption 
of cigarettes among European Union 
countries [16]. The results of our sur-
vey of smoking by smoker-parents are 
quite discouraging. Although as many 
as 82.6% of the total sample knew about 
the health risks to children from passive 
exposure  to cigarette  smoke, 75.1% of 
fathers and 54.8% of mothers who were 
regular or occasional smokers reported 
that they regularly smoked in front of 
their children [17,18]. In addition, only 
43.9%  of  the  parent-smokers  of  our 
sample ask permission to smoke in front 
of other people. These figures are very 

close to the findings of a similar study 
that we conducted with Greek universi-
ty students [14]. We found a difference 
between the sexes in their reasons for 
smoking. The main reason for starting 
smoking among males was feeling that 
they were more adult (30.2%), whereas 
among females the main reason was the 
calming effect of smoking (30.4%).

Discouraging findings were ob-
served in the weekly meat consumption 
of households, the ways of cooking and 
their knowledge about the existence 
of health risks from the excess meat 
consumption. Most of the households 
(95.3%)  consumed meat  1–7  times 
weekly. In addition, the overwhelming 
majority of them preferred their meat 
well-done  (71.0%). This  shows  that 
they may be are unaware of the risks that 
may be related to well-done food items, 
especially meat, due to the production 
of hydrocarbons and aromatic amines 
produced by food pyrolysis [6,19].

Other aspects of the nutritional hab-
its were also disappointing, suggesting 
that there might be some departure 
from the traditional Mediterranean diet 
in Greek households. This may lead 
to an increased risk for future health 
problems to parents and their children 
[6,20,21]. Based on  recent data of  the 
Hellenic Cancer Society it is estimated 

that the proportion of colorectal cancer 
cases that are directly associated with 
diet in Greece represent 8.5% of all the 
total  cancer  cases  in men  and 10.6% 
in women, with a steadily increasing 
incidence [22]. Moreover, it is notewor-
thy that in a recent large, population-
based cohort study Trichopoulos et al. 
showed that a greater adherence to the 
Mediterranean diet was associated with 
a reduction in total mortality due to 
cancer in Greece [23]. Since Greece is a 
relatively small country, with a relatively 
uniform landscape and only 11 million 
habitants, it was not possible to provide 
information on different regions of the 
country. More information will be avail-
able from the European Prospective 
Investigation into Cancer and Nutri-
tion Study [24].

The overwhelming majority of 
the households almost never or rarely 
consumed wholewheat and rye bread 
(73.9% and 94.5% respectively),  foods 
which are believed to have protective ef-
fects on colorectal cancer development 
[25,26]. More  encouraging were  the 
findings in relation to the consumption 
of  fruits and vegetables by households; 
69.0% consumed vegetables 4–7 times 
weekly  and  82.7%  fruits  4–7  times 
weekly. Nevertheless, these are lower 
than the recommended dietary intakes 
in Europe, which are  for 2–3  servings 
of vegetables and 3–4 servings of fruits 
per day [27]. Thus, while Greek house-
holds continue to consume reasonable 
amounts of vegetables and fruits, there 
may be a trend towards greater meat and 
white bread consumption and lower 
fish and wholewheat bread consump-
tion. The Mediterranean diet is low in 
saturated fat (≤ 7%–8% of energy) with 
total fat ranging from < 25% to > 35% of 
energy. It is well documented that olive 
oil and other mono-and unsaturated 
fats, appear to reduce the risk of some 
cancer types [14].

Parents overestimated the role of 
nuclear tests and nuclear accidents as 
factors involved in carcinogenesis. This 
may be linked to the nuclear accident 

Table 3 Parents’ beliefs about the causes of cancer and risk of radiation

Variable Fathers
(n = 379)

Mothers
(n = 391)

Total
(n = 770)

% % %

Main cause of cancer

Hereditary 50.9 51.9 46.8

Infectious 44.8 42.9 48.4

Viral 4.2 5.1 4.6

Main risk to health from 
radiation

Dental X-ray 1.0 1.5 1.3

Chest X-ray 7.8 8.8 8.3

Cosmic radiation and radon 11.8 13.1 12.4

Nuclear accidents 28.5 31.8 30.0

Nuclear tests 38.2 29.2 33.9

All of the above 12.8 15.6 14.1
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in the Ukraine in 1996, in which the 
probable risks from wind-borne radioac-
tive nuclides (a case that has not been 

justified by scientific evidence) may have 
been exaggerated by the media in Greece. 
The situation had created a kind of mass 

hysteria about the risks from hypothetical 
excess ambient radioactivity, masking 
other health messages or risk warnings. 
The fact that a high percentage of Greek 
people exaggerate the cancer risks from 
factors of “minor” importance (e.g. nucle-
ar accidents), equating  them with more 
realistic risks (e.g. smoking and radon 
exposure) indicate how important it is to 
adjust health messages according to the 
population’s specific beliefs.

Only 7.5% of the parents were aware 
of any specific campaigns to inform the 
public about cancer risks. The majority 
indicated that occasional free lectures 
on health education (82.7%) were their 
main source of information, while TV 
programmes, newspapers and maga-
zines  informed  32.7%  of  them. The 
results of our study strongly suggest 
the need for a re-evaluation of the goals, 
context and methodology of cancer 
prevention efforts in Greece. We have 
already shown in a previous publication 
that Greek youngsters have little knowl-
edge about specific anticancer cam-
paigns, are the heaviest smokers among 
European Union nations and have high 
consumption of meat and saturated fat. 
On the other hand, they consume good 
amounts of vegetables and  fruits  [28]. 
Because  parents  have  a  strong  influ-
ence on children’s knowledge, attitude 
and practices, Greek parents should be 
encouraged to continue their consump-
tion of vegetables and fruits, while re-
ducing their consumption of saturated 
fats, which may have a detrimental effect 
on their own and their children’s health. 
Meanwhile, anti-smoking campaigns 
emphasizing the risk of passive smoking 
need to be intensified.

Table 4 Households’ self-reported weekly consumption of food items (n = 403 households)

Food item Weekly consumption (% of households)

7+ times 4–6 times 1–3 times Never/rarely

Meat

Sausages 0.2 5.2 44.2 50.4

Bacon 0.5 0.7 8.7 90.1

Lamb 0.0 0.0 10.9 89.9

Pork 0.2 1.5 43.9 54.3

Veal 0.2 3.0 77.7 19.1

Beef 0.0 0.0 13.4 86.6

Chicken 0.0 3.2 82.6 14.1

Beef liver 0.3 0.9 19.3 79.6

Meatballs 0.0 3.0 63.3 33.7

Fish/seafood

Octopus 0.0 0.7 11.4 87.8

Sepia 0.0 1.0 8.7 91.1

Calamari 0.0 1.2 21.3 77.4

Fish 1.7 8.9 78.2 11.2

Breads

Wholewheat bread 11.9 4.0 10.2 73.9

White bread 45.9 14.4 11.7 28.0

Rye bread 1.2 0.5 3.7 94.5

Toasts 3.7 5.5 22.1 68.7

Vegetables/fruits

Vegetables 35.5 33.5 28.8 2.2

Fruits 56.1 26.6 11.2 6.2

Nuts/seeds

Nuts 0.5 2.0 23.6 73.9

Salty nuts 1.0 2.0 28.8 68.2

Dairy/fats

Butter 7.2 10.7 26.3 55.8

Margarine 6.0 9.7 22.3 62.0

Olive oil 70.0 17.4 6.9 5.7

Vegetable oil 13.6 12.9 36.7 36.7

Other 1.0 0.7 1.5 96.8
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Noncommunicable diseases

Current evidence indicates that 4 types of noncommunicable diseases – cardiovascular diseases, cancers, chronic 
respiratory diseases and diabetes – make the largest contribution to mortality in the majority of low- and middle-
income countries and require concerted, coordinated action. These diseases are largely preventable by means of effective 
interventions that tackle shared risk factors, namely: tobacco use, unhealthy diet, physical inactivity and harmful use of 
alcohol. In addition, improved disease management can reduce morbidity, disability, and death and contribute to better 
health outcomes.
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Association of myocardial infarction with stressful 
life events and psychiatric symptoms: a population-
based survey
Z.N. Hatmi,1 L.F. Nasiri,2 Z. Sadegianmehr,2 S. Mirkia 2 and S. Darbooy 2

ABSTRACT Psychosocial factors such as depression, hostility, social isolation are associated with increased risk 
of coronary heart disease. We aimed to determine the association of psychiatric symptoms and psychosocial 
factors with myocardial infarction (MI). We performed a secondary analysis of data from a population-based 
survey of Iranians aged 18–65 years using standardized psychosocial instruments. Of the 2158 participants, 51 
had suffered an MI. In univariate analysis: number of stressful life events, stressfulness, somatization, depression, 
anxiety, phobic anxiety and psychoticism were significantly associated with MI (P < 0.05). In multivariate logistic 
regression, interpersonal sensitivity (P = 0.047), phobic anxiety (P = 0.016), number of stressful life events (P = 
0.054), stressfulness (P = 0.057) and age (P = 0.001) remained at significantly associated with MI. 
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التـرابط بني احتشاء عضلة القلب وبني األحداث احلياتية املتَّصفة بالكرب وباألعراض النفسية، مسح سكاين
زينت ناديا حتمي، ليدا فقيه نصريي، زهرا صادقيان مهر، شعله مريكيا، شادان داربوي

اخلالصـة: ترتافق العوامل النفسية االجتامعية، مثل االكتئاب والعدوانية واالنعزال االجتامعي مع زيادة اختطار األمراض القلبية التاجية. وقد هدف 
الباحثون إىل التعّرف عىل مدى التـرابط بني األعراض النفسية والعوامل النفسية واالجتامعية من جهة وبني احتشاء عضل القلب من جهة أخرى، 
فأجروا حتلياًل ثانويًا للمعطيات املستمدة من مسح سكاين شمل اإليرانيني الذين تتـراوح أعامرهم بني 18 و65 عامًا باستخدام وسيلة نفسية اجتامعية 
معيارية. وشملت الدراسة 2158 مستجيبًا، عانى 51 منهم من احتشاء عضلة القلب وأوضح التحليل ذو املتغري الوحيد، أن عدد األحداث احلياتية 
به  ُيْعَتد  تراُبطًا  ها مرتابطًة  النفيس.. كانت كلُّ الرهايب واالضطراب  بالكرب، والشدائد، والشكاوى اجلسدية، واالكتئاب، والقلق، والقلق  املتَّصفة 
 ،)P = 0.047( ف اللوجستي املتعدد املتغريات فقد ظّلت احلساسية بني األشخاص إحصائيًا مع احتشاء عضلة القلب )P < 0.05(. أما يف التحوُّ
هايب )P = 0.016( وعدد األحداث احلياتية املّتصفة بالكرب )P = 0.054(، والشدائد )P = 0.057(، والعمر )P = 0.001( مرتابطًة تراُبطًا  والَقَلق الرُّ

ُيعتدُّ به إحصائيًا مع احتشاء عضلة القلب.

Association de l’infarctus du myocarde aux événements de vie stressants et aux symptômes psychiatriques : 
une enquête en population générale

RÉSUMÉ Les facteurs psychosociaux tels que la dépression, l’hostilité et l’isolement social sont associés à un risque 
accru de coronaropathie. Nous avons cherché à déterminer l’association entre les symptômes psychiatriques, 
les facteurs psychosociaux et l’infarctus du myocarde. Nous avons réalisé une analyse secondaire des données 
issues d’une enquête en population générale auprès d’Iraniens âgés de 18 à 65 ans, au moyen d’instruments 
psychosociaux standardisés. Parmi les 2158 participants, 51 avaient souffert d’un infarctus du myocarde. Dans une 
analyse univariée, le nombre d’événements de vie stressants, le degré de stress, la somatisation, la dépression, 
l’anxiété, l’anxiété phobique et le psychoticisme étaient significativement associés à l’infarctus du myocarde 
(P < 0,05). Dans une analyse de régression logistique multivariée, la sensibilité interpersonnelle (P = 0,047), 
l’anxiété phobique (P = 0,016), le nombre d’événements de vie stressants (P = 0,054), le degré de stress (P = 0,057) 
et l’âge (P = 0,001) étaient aussi fortement associés à l’infarctus du myocarde.
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Introduction

Psychosocial factors including depres-
sion, chronic hostility, social isolation 
and lack of social support, have been as-
sociated with increased risk of coronary 
heart disease (CHD) [1].

Both mental and clinical stress can 
increase  vascular  risk  [2]. Adrenergic 
stimulation during mental stress can 
cause coronary vasoconstriction and 
interfere with the myocardial oxygen 
supply [2]. Furthermore, other  studies 
have shown that mental stress can cause 
platelet and endothelial dysfunction, 
metabolic syndrome and induction of 
ventricular arrhythmias [2].

An association has been reported 
between cynical hostility and cardio-
vascular mortality after adjusting for de-
mographic, lifestyle, and physiological 
variables. [3]. Clinical depression has 
also been shown to be significantly asso-
ciated with CHD [2]. In a meta-analysis 
of 11 cohort studies, clinical depression 
was a stronger predictor of coronary 
disease (risk  ratio = 2.7)  than depres-
sion mood (risk ratio = 1.5) [2].

In addition, acute stress related to 
natural disasters has been reported to 
be a risk factor for acute coronary events 
[2]. Work-related stress and anger have 
also been recognized as a vascular risk 
[2].

In the INTERHEART study, where 
psychosocial factors were evaluated with 
4 simple question about work, home, 
financial stress and major life events 
in the past year, psychosocial stressors 
significantly increased the risk of acute 
myocardial infarction (MI) [4]. Hostil-
ity and time urgency/impatience have 
been found to be significantly associ-
ated with long-term risk of hypertension 
[5].

To shed light on the relation be-
tween recent (in the past 6 months) and 
earlier (in  the 6 months prior  to  that) 
stressful life events and psychological 
distress with MI, we performed a sec-
ondary analysis of data collected during 

a population-based survey of 2158 peo-
ple using standardized psychosocial 
instruments  such  as SCL-90  and  the 
Paykel stressful life event questionnaire 
[6–8].

Methods

Study design
A population-based cross-sectional 
study was designed [7]. Sampling 
method was two-stage random sam-
pling. In the first stage 5 districts out 
of 8 districts located in the area of the 
research centre were selected by simple 
random sampling. In the second stage, 
2158 people aged 18–65 years living in 
the 5 centres were recruited to the study 
by systematic random sampling. The 
outcome measure was history MI in the 
past 6 months.

Informed, verbal consent was ob-
tained from the participants at entry to 
the survey.

Questionnaires
We have provided the information with 
regard to psychometric properties of the 
translated instruments in the original 
Farsi paper [7].

Participants were interviewed about 
recent life events to assess the stressful 
life events in the past 6 months and 
in the 6 months prior to that, and the 
degree of stress they induced.

SCL-90-R was used to evaluate psy-
chiatric symptoms. The 90 items of the 
SCL-90-R are on a 5-point Likert scale; 
participants were asked to respond 
within a 4 weeks time period. The Glo-
bal Severity  Index (GSI) cut-off point 
equal  to 0.7 was used  for detection of 
psychiatric  illness using  the SCL-90-R 
questionnaire [9].

A validated questionnaire was used 
to record demographic variables and 
past medical history of the study partici-
pants. The demographic questionnaire 
was validated by the researchers. Con-
tent validity was confirmed by profes-
sional, internal consistency of the items 

was confirmed by Cronbach alpha of 
0.82. The reliability of the questionnaire 
was examined bya test–retest process 
and a correlation coefficient of 0.80 was 
obtained

Statistical analysis
Statistical analysis was carried out using 
SPSS, version 13.

The Pearson chi-squared test, in-
dependent sample t-test, and ANOVA 
were used for univariate analysis to de-
termine the relationship between stress-
ful life events, psychotic symptoms and 
demographic variables with myocardial 
infarction.

Logistic regression analysis was 
carried out to evaluate multivariate as-
sociations between MI and stressful 
life events and psychiatric symptoms, 
adjusting for demographic and other 
coronary artery disease (CAD) risk fac-
tors.

Results

Baseline characteristics of the partici-
pants are shown in Table 1. Of the 2158 
participants, 51 had suffered an MI 
(2.4%). Those who had suffered an MI 
were significantly older than those who 
had not [48.15 (SD 12.53) years versus 
32.81 (SD 12.22) years respectively] (P 
< 0.001). Those  suffering an MI were 
also significantly less educated (P < 
0.001) but sex, marital status and occu-
pation were not significantly associated 
with MI.

Table 1 also shows the stress factors 
of MI cases compared with non-MI 
participants. The number of stressful 
life events, the degree of stressfulness 
and the global severity index were all 
significantly higher in MI cases.

Table  2  shows  the  psychiatric 
symptoms measured by the SCL-90-R 
inventory in participants suffering MI 
versus those who had no suffered an 
MI. Those who suffered an MI scored 
significantly higher than non-MI par-
ticipants for obsessive–compulsive 
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symptoms, depression, anxiety, phobic 
anxiety and psychoticism. Somatiza-
tion, interpersonal sensitivity, hostility, 
paranoid ideation and other psychiatric 
symptoms were not associated with MI.

The relationship of psychiatric 
illness using the GSI cut-off point of 
0.7  for SCL-90-R with MI  is  shown  in 
Table 3. The likelihood of psychiatric 
illness in those with MI versus those 

without was significantly higher for all 
primary symptom dimensions except 
hostility.

Table 4 presents the relation-
ship between MI and experiencing 

Table 1 Baseline characteristics of the study population

Variable MI cases (n = 51) Non MI cases (n = 2107) P-level

% %

Age (years) [mean (SD)] 48.15 (12.53) 32.81 (12.22) 0.001

Sex

0.46Female 56.9 55.5

Male 43.1 44.5

Education

0.001

Primary school 72.5 28.4

Pre-high school 21.6 23.9

High school 3.9 38.3

University 2.0 9.3

Occupation

0.44

Housewife 52.9 40.0

Worker 7.8 8.6

Administrative worker 13.7 12.6

Self employed 21.6 17.0

Marital status

0.06

Single 5.9 30.8

Married 86.3 65.9

Widow 5.9 2.3

Divorced 2.0 1.0

No. of stressful life events (0–22) [Mean (SD)] 4.8 (0.50) 4.17 (3.26) 0.005

Stressfulness (0–402) [Mean (SD)] 71.74 (64.43) 57.29 (51.67) 0.004

Global severity index (0–3.57) [Mean (SD)] 0.94 (0.68) 0.73 (0.59) 0.006

MI = myocardial infarction; SD = standard deviation.

Table 2 Psychiatric symptoms measured by SCL-90-R inventory in participants suffering MI versus without MI

Symptom MI cases (n = 51) Non MI cases (n = 2107) P-level

Mean (SD) Mean (SD)

Somatization 14.92 (10.08) 9.52 (8.36) 0.01

Obsessive compulsive 9.76 (7.62) 7.99 (6.79) 0.06

Interpersonal sensitivity 7.21 (6.39) 6.76 (6.11) 0.60

Depression 13.78 (10.76) 10.79 (9.80) 0.03

Anxiety 9.50 (8.59) 7.07 (6.76) 0.013

Hostility 4.52 (4.17) 4.21 (4.16) 0.59

Phobic anxiety 4.68 (4.3) 2.74 (1.36) 0.01

Paranoid ideation 7.25 (5.03) 6.39 (5.07) 0.23

Psychoticism 6.66 (6.11) 4.96 (3.57) 0.03

Othera 6.88 (5.21) 6.09 (5.02) 0.22
aOther includes disturbance in appetite and sleep patterns. 
MI = myocardial infarction; SD = standard deviation.
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stressful life events. Four events in the 
past 6 months and 3 other events in 
the 6 months prior to that were sig-
nificantly associated with MI. All of 
the other items that were in the Paykel 
questionnaire were not found to be 
significantly associated.

In a logistic regression analysis to 
determine the factors significantly as-
sociated with MI while controlling 
for confounding of the variables, the 
following variables remained  signifi-
cantly associated with MI: interper-
sonal sensitivity (P = 0.047), phobic 
anxiety (P = 0.016), stressful life events 
count (P = 0.054), degree of stressful-
ness (P = 0.057) and age (P = 0.001) 
(Table 5).

Discussion

In our study, the number of stressful 
life events in the past 6 months and 
in the 6 months prior to that, degrees 
of stressfulness, interpersonal sensitiv-
ity and phobic anxiety were statistically 
significant associated with myocardial 
infarction in the past 6 months.

Previous research has shown the 
increased risk of vascular effects, CHD 
and acute MI with mental stress and 
psychiatric  stressors  [1,2,4].  In  the 
INTERHEART study, psychosocial 
factors were evaluated using a series of 
simple questions and the status of stress 
and depression were self-reported. In 
our study, however, we evaluated the 
stress status and psychiatric symptoms 

using standardized, detailed stressful life 
events and the SCL-90-R inventory. In 
these 2 questionnaires, definitions and 
measurements of psychosocial factors 
are more precise and validated. These 
instruments are known to be more use-
ful for population based studies [7]. 
A recent study demonstrated the par-
ticular usefulness and application of 
the SCL-90-R inventory in CAD, both 
acute events and chronic CAD [10].

The role of clinical depression in 
the development of CAD has been re-
ported recently [2,11]; in our investiga-
tion we found a statistically significant 
association between depression and MI 
in the univariate analysis, with a likeli-
hood ratio of relation between MI and 
depression of 69.70 (P = 0.001). Tem-
poral relationship between CAD and 
clinical depression has been reported 
previously where clinical depression 
appeared to be an independent risk fac-
tor for developing CAD rather than a 
co-morbid condition [11].

In our study the number of stressful 
life events in the past 6 months and in 
the 6 months before that was signifi-
cantly associated with MI (P = 0.005). 
This finding does not concur with 
that of Moller  et  al.  reported  in 2005 
[12], who  found  that  sudden,  short-
term work-related stressful events in a 
Swedish population were associated 
with myocardial infarction. However, 

Table 3 Likelihood of psychiatric illness (GSI cut-off point = 0.7 for SCL-90-R) in 
those suffering MI (51 participants) versus those without MI (2107 participants)

Psychiatric caseness Likelihood ratio P-value

Somatization 75.19 0.001

Obsessive-compulsive 48.77 0.008

Interpersonal sensitivity 33.10 0.001

Depression 69.70 0.001

Anxiety 45.70 0.001

Hostility 21.90 0.23

Phobic anxiety 26.82 0.001

Paranoid ideation 42.78 0.001

Psychoticism 35.63 0.001

Other 31.64 0.11

MI = myocardial infarction.

Table 4 Association of stressful life events in the past 6 months and prior to the 6 months, and MI

Event MI cases (n = 51) Non MI cases (n = 2107) P-valuea

No.  (%) No.  (%)

In the past 6 months

Retirement 13 (25.49) 146 (6.92) 0.031

Bombardment (city attacked) 4 (7.84) 53 (2.51) 0.001

Emigration (outside) 4 (7.84) 205 (9.72) 0.001

Prior to the 6 months

Change in financial state 8 (15.68) 138 (6.0) 0.009

Child leaving home 7 (13.72) 48 (2.27) 0.009

Detention/arrest 13 (25.49) 140 (6.64) 0.033

Spouse left home after an argument 10 (19.60) 111 (5.26) 0.038
aPearson χ2 test or Fisher exact test. 
MI = myocardial infarction.
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they found no evidence that an accu-
mulation of stressful life events over 
a period of  12 months  increased  the 
risk of myocardial infarction. In our 
investigation, we evaluated a different 
number of stressful life events before 
and after 6 months using  a  standard-
ized instrument with a wide range of 
life events so we can demonstrate the 
broader aspects of the problem. In ad-
dition, the degree of stressfulness of 
life events in the past 6 months and in 
the 6 months before that were statisti-
cally significantly different between MI 
cases and non cases (71.74 versus 57.29 
respectively, P  = 0.004). Earlier  stud-
ies have concluded that work-related 
life events, particularly those with any 
work load, were significantly associated 
with  the risk of MI [12,13]. We  found 
that change in financial state, spouse 
leaving home, son or daughter leaving 
home and detention/arrest in the past 
6 months, and retirement, emigration 
and bombardment (of  the city)  in  the 
6 months before that were significantly 
associated with MI.

When we used the GSI cut-off point 
equal to 0.70 for detection of psychiatric 
illness  in  the SCL-90-R questionnaire, 
we found phobic anxiety and interper-
sonal sensitivity were significantly as-
sociated with MI.

This was a cross-sectional study and 
can only assess associations and has 
limitations in terms of temporality and 
determining cause–effect relationship. 
These limitations might be overcome 
in a prospective concurrent cohort 
study, considering conventional and 
novel risk factors of CAD [14–19]. In 
spite of the limitations, the advantages 
of present research are: i) it was popu-
lation based with random selection 
which allows the results to be general-
ized  to  the  reference population;  ii) 
standardized and well-known instru-
ments were used for detection of the 
events and symptoms.

In conclusion, our study showed 
that psychosocial factors including 
number of stressful life events, degree 
of stressfulness, interpersonal sensitivity 

and phobic anxiety were significantly 
associated with MI.

Psychotic symptoms at the com-
munity level have been recognized with 
different patterns and severity. Socio-
economic status and social stressors are 
related to the prevalence and severity of 
psychotic symptoms. The prevalence 
and severity of psychotic symptoms 
in our study population, which was 
a dense urban community with low 
socioeconomic status, was very high. 
There is a need therefore to address 
this high level of psychiatric symptoms 
and consequent clinical psychiatric and 
psychosomatic disorders in order to 
reduce the risk of associated MI.
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Table 5 Factors significantly associated with myocardial infarction using logistic regression analysis

Parameter Wald test P-value Odds ratio 95% confidence interval

Interpersonal sensitivity 3.93 0.047 2.56 1.02–6.66

Phobic anxiety 5.75 0.016 2.29 1.16–4.52

Number of stressful life events 3.71 0.054 10.00 1.04–100

Degree of stressfulness 3.63 0.057 2.43 1.01–6.06

Age 18.74 0.001 1.07 1.04–1.11
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The First Global Conference on Healthy Lifestyles and Noncommunicable Diseases Control

The First Global Ministerial Conference on Healthy Lifestyles and Noncommunicable Disease Control was held in 
Moscow, Russian Federation from 28 to 29 April 2011. This conference is a key milestone in the international campaign 
to curb the impacts of cancers, cardiovascular diseases, diabetes and chronic lung diseases.

Convened by the Russian Federation and the World Health Organization (WHO), the Conference aimed to help 
Member States develop and strengthen policies and programmes on healthy lifestyles and noncommunicable disease 
prevention. These efforts are based on the Global strategy for the prevention and control of NCDs and its action plan.

The Moscow event will feed into the 19–20 September, 2011, United Nations General Assembly High-level Meeting 
on the Prevention and Control of Noncommunicable Diseases.

Information about noncommunicable diseases in the Eastern Mediterranean Region of WHO can be found at http://
www.emro.who.int/ncd/.
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Thalassaemia and glucose-6-phosphate 
dehydrogenase deficiency in sickle-cell disorder 
patients in Taiz, Yemen
H.A. Al-Nood 1

ABSTRACT A pilot study was conducted to determine the prevalence and haematological characteristics of the 
interaction between thalassaemia or/and glucose-6-phosphate dehydrogenase (G6PD) deficiency in patients 
with sickle-cell disorder (SCD) in Taiz city, Yemen, where the prevalence of sickle-cell trait (HbAS) is 8.2%. Blood 
samples were collected from 31 SCD patients. Complete blood count and haemoglobin electrophoresis, G6PD 
activity and serum ferritin were determined. Thalassaemia was found in 6 patients (19.4%) and G6PD deficiency 
(6 mild and 1 severe) was detected in 7 patients (22.6%). The frequency of thalassaemia and/or G6PD deficiency 
with SCD was high and this may have an effect on the severity of the clinical course of SCD in Taiz. The study 
should be repeated with DNA analysis to define the nature of the globin gene defect and to clarify its role in the 
severity of SCD.
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الثالسيميا وَعَوز نازعة هيدروجني الغلوكوز –6– ُفْسفات لدى مرىض داء اخلاليا املنجلية يف تعز، اليمن
حافظ عبد احلميد أمحد النود

اخلالصـة: أجرى الباحث دراسة ارتيادية للتعرف عىل معدالت االنتشار واخلصائص يف الفحوص الدموية للتآُثر بني الثالسيميا مع عوز إنزيم نازعة 
ة اخللية املنجلية 8.2%. وقد مجع  هيدروجني الغلوكوز –6– ُفْسفات أو بدونه مع داء اخلاليا املنجلية يف مدينة تعز يف اليمن، حيث يبلغ معدل انتشار َخلَّ
الباحث عينات الدم من 31 مريضًا بداء اخلاليا املنجلية، وأجرى عىل تلك العينات تعدادًا لكامل عنارص الدم مع َرَحاَلن كهربائي للهيموغلوبني، كام 
قام بتحديد فعالية نازعة هيدروجني الغلوكوز –6–ُفْسفات، ومقدار فرييتني املصل. وقد تبنيَّ له أن الثالسيميا موجودة لدى 6 مرىض )19.4%(، وأن 
َعَوز نازعة هيدروجني الغلوكوز –6–ُفْسفات موجود يف سبعة مرىض )22%(: ستٌة منهم عىل شكل حاالت خفيفة وحالة واحدة شديدة. واستنتج 
الباحث أن َتَواُتر َتَصاُحب الثالسيميا مع أو بدون َعَوز نازعة هيدروجني غلوكوز –6– ُفْسفات مع داء اخلاليا املنجلية هو َتَواُتر مرتفع، مّما قد يكون 
له تأثري عىل شدة الـَمَسار الرسيري لداء اخلاليا املنجلية يف تعز. وأنه ينبغي إعادة الدراسة مع حتليل الدنا للتعرف عىل طبيعة العيب يف جني الغلوبني 

وتوضيح دوره يف شدة اضطراب اخللية املنجلية.

Thalassémie et déficit en glucose-6-phosphate déshydrogénase chez des patients atteints de drépanocytose à 
Taïz (Yémen)

RÉSUMÉ Une étude pilote a été conduite pour déterminer la prévalence de la thalassémie et/ou du déficit en 
glucose-6-phosphate déshydrogénase (G6PD) chez des patients atteints de drépanocytose et pour analyser les 
caractéristiques hématologiques de leur interaction avec la drépanocytose dans la ville de Taïz au Yémen, où la 
prévalence du trait drépanocytaire (HbAS) est de 8,2 %. Des échantillons de sang ont été prélevés chez 31 patients 
atteints de drépanocytose. Des analyses ont été réalisées pour déterminer les résultats d’une numération formule 
sanguine, d’une électrophorèse de l’hémoglobine, de l’activité de la glucose-6-phosphate déshydrogénase et 
de la ferritine sérique. Le diagnostic de thalassémie a été posé chez six patients (19,4 %) et celui de déficit en 
glucose-6-phosphate déshydrogénase chez sept patients (22,6 %), parmi lesquels six patients étaient atteints 
d’une forme modérée et un patient d’une forme sévère. La fréquence de l’association de la thalassémie ou/
et du déficit en glucose 6 phosphate déshydrogénase à la drépanocytose était élevée et pourrait influer sur la 
sévérité de l’évolution clinique de la drépanocytose à Taïz. Il serait souhaitable de reconduire la présente étude 
en analysant l’ADN pour définir la nature de l’anomalie du gène de la globine et pour clarifier son rôle dans le 
degré de sévérité de la drépanocytose.
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Introduction

Sickle-cell disorder  (SCD),  thalassae-
mia, and glucose-6-phosphate dehydro-
genase (G6PD) deficiency are inherited 
disorders causing haemolytic anaemia 
in humans. SCD and thalassaemia are 
the most common genetic disorders 
worldwide [1].

The clinical manifestations of SCD 
are due to the tendency for the haemo-
globin (Hb) S variant to polymerize and 
deform red blood cells into the sickle 
shape under deoxygenated conditions. 
The homozygous state of HbS is the 
most common form of SCD [1], but 
its interaction with thalassaemia and 
certain variant haemoglobins also leads 
to sickling and may affect its clinical 
picture. Interaction of SCD with thalas-
saemia and G6PD deficiency has been 
reported  in many  studies  [2,3],  since 
all of these disorders share the charac-
teristic that their carriers have partial 
protection against malaria infection. 
The high prevalence of these genetic 
defects in certain human populations 
may be due to the selective pressure of 
malaria [4].

Yemen is located on the south-west 
of the Arabian peninsula and has a pop-
ulation of 21 million [5]. It is estimated 
that the annual number of cases of ma-
laria infection in Yemen are around 3 
million [6]. The overall prevalence of 
sickle-cell  trait  (HbAS)  in Yemen  is 
2.2%, with  a higher  frequency  in  the 
mid-western region where Taiz city is 
located than in the central and eastern 
areas [7]. The prevalence of thalassaemia 
trait in Yemen is 13.3% (β-thalassaemia 
trait  4.4%, α-thalassaemia  trait  8.9%) 
[8]. There are no previous reports on 
the occurrence of G6PD deficiency or 
thalassaemia in Yemeni SCD patients, 
except one showing that the coexist-
ence of α-thalassaemia  in 26 Yemeni 
children with SCD living in Riyadh was 
57.7% [9].

The present pilot study was con-
ducted to determine the prevalence 

and haematological characteristics of 
the interaction between thalassaemia 
or/and G6PD deficiency in patients 
with SCD in Taiz, where the prevalence 
of HbAS  is 8.2% [7]. Such studies are 
essential to evaluate how these con-
ditions impact on the severity of the 
clinical features of SCD and to clarify 
their role in childhood mortality and 
morbidity.

Methods

Between November and December 
2007,  blood  samples  were  collected 
from 31 patients with SCD attending 
the Yemen Society for Thalassaemia 
and Genetic Blood Disorders in Taiz 
city (18 males, 13 females, aged between 
6 months to 18 years) who came from 
different territories of Taiz governorate 
(Table 1).

Two venous blood samples (1 
collected  into EDTA, 1 clotted) were 
collected from each patient. The first 
one was used for determination of: 
complete blood count  (CBC), using 
the Sysmex KX-21N 2 haematology 
analyser (Sysmex Corporation); sepa-
ration of haemoglobin variants, using 
high-performance liquid chromatog-
raphy  (HPLC)  (Bio-Rad);  G6PD 
activity, using a quantitative assay kit 
(Randox Laboratories);  and  sickling 
test, using the sodium metabisulfate 
method. The second sample was used 
for estimation of the serum ferritin level, 
using  the AxSym fluorescence micro-
particle enzyme immunoassay method 
(Abbott). Blood films were stained with 
Leishman stain.

Presence of SCD was defined by 
a positive sickling test and HbS con-
centration > 50% of  the  total Hb by 
high-pressure liquid chromatography. 
Thalassaemia was indicated by micro-
cytic hypochromic red cells: mean cor-
puscular volume (MCV) < 80 fL and/
or mean corpuscular haemoglobin 
(MCH) < 27 pg,  after adjustment of 
the MCV/MCH for each age group 

with normal or high serum ferritin. 
Normal range for serum ferritin was 
20–260 ng/mL; high  serum  ferritin 
was > 260 µg/L; low serum ferritin was 
< 20 µg/L.

Patients were defined as:

SCD + thalassaemia: coexistence of •	
SCD with microcytic hypochromic 
red cells with normal or high serum 
ferritin.

SCD + G6PD deficiency: coexistence •	
of SCD with G6PD deficiency.

SCD + thalassaemia + G6PD de-•	
ficiency: coexistence of SCD with 
microcytic hypochromic red cells, 
normal serum ferritin and G6PD 
deficiency.
High  level of  fetal Hb (HbF) was 

> 20%. A high nucleated red blood cell 
(RBC) count was ≥ 1 and high white 
blood  cell  (WBC)  count  was  ≥  10 
×109/L.

Results

All the samples showed a positive 
sickling test. No HbA was detected in 
any of them. The distribution of the 
cases by sex, rate of SCD, rate of SCD + 
thalassaemia and rate of SCD + G6PD 
deficiency by territory of Taiz city is 
presented in Table 1. A total of 19 cases 
(61.3%) showed SCD without  thalas-
saemia or G6PD deficiency, 6 (19.4%) 
were considered as SCD + thalassaemia 
and 7 (22.6%) were SCD + G6PD de-
ficiency (6 cases of mild > 20–< 65% 
and 1 case of severe G6PD deficiency 
< 20%). Only 1 SCD case (3.2%) was 
considered as SCD + thalassaemia + 
G6PD deficiency.

There  were  30  SCD  samples 
(96.8%)  that  showed high  serum  fer-
ritin: 24 had  levels between 260 and 
1000 µg/L  and 6 had  levels  >  1000 
µg/L. Only 1  sample  showed  serum 
ferritin  (53 ng/mL) within  the nor-
mal range. No SCD samples with low 
serum ferritin were reported in this 
study.
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Of the SCD samples, 30 showed nu-
cleated RBCs and 12 (38.7%) showed a 
high nucleated RBC count in the blood 
film (between 10%–58%). Of  these, 6 
cases had nucleated RBCs > 20% and 2 
cases > 50%.

The mean values of the haemato-
logical parameters in cases of SCD and 
SCD + thalassaemia or SCD + G6P 
deficiency  are  shown  in Table 2. The 
cases of SCD + G6PD deficiency had 
slightly higher total Hb than the cases of 
SCD or SCD + thalassaemia. The SCD 
+ thalassaemia cases had the lowest total 
Hb, the highest WBC count and the 
highest percentage of nucleated RBCs. 
However, the WBC count was high in 
SCD, SCD + thalassaemia and SCD + 
G6PD deficiency.

The 4 SCD cases with Hb F > 20 % (2 
with SCD, 1 with SCD + thalassaemia, 1 
with SCD + G6PD deficiency) showed 
higher total Hb and lower WBC counts 
than the 27 SCD cases with Hb F< 20% 
(Table 3).

Discussion

This study showed that in Taiz region 
the prevalence of thalassaemia among 
SCD patients was 19.4%, whereas  the 
prevalence of mainly mild G6PD defi-
ciency with SCD was 22.6%. Only 1 of 
the 31 samples showed an association 
of SCD with both thalassaemia and 
G6PD deficiency. Absence of HbA in 
all the samples of this study indicated 
that these cases could be homozygous 
sickle  cell,  sickle  cell/β-thalassaemia, 
homozygous sickle cell/β-thalassaemia 
or   homozygous   s ick le   ce l l/α-
thalassaemia.

The diagnosis of thalassaemia was 
based on  low MCV <  80  fL  and/or 
MCH  <  27  pg,  after  adjustment  of 
the MCV/MCH for each age group 
with normal or high serum ferritin. Us-
ing  the HbA2  level  for distinguishing 
between α-  and β-thalassaemia  traits 
in this study was not appropriate be-
cause its level may overlap, since HbA2 

may be raised in the presence of HbS, 
SCD/α-thalassaemia and  the hetero-
zygous compound of S/β-thalassaemia 
[10,11].

Of the SCD samples, 12 showed a 
high percentage of nucleated RBCs: 6 
had > 20% nucleated RBCs and 2 had 
> 50%. This high number of cases with 
nucleated RBCs  reflects  the  level  of 
hyper-erythropoiesis, suggesting a high 
presence of young RBCs which may 
mask the diagnosis of G6PD deficiency 
type A(–), since these immature RBCs 
are  rich with G6PD [12]. Therefore, 
the prevalence of G6PD deficiency 
interaction with SCD may have been 
underestimated in this study or the 
detection of severe G6PD deficiency 
may have been masked in patients with 
SCD.

Of  all  the  samples  30  showed 
high serum ferritin > 260 ng/mL, 6 of 
which had  serum  ferritin > 1000 ng/
mL, suggesting that these patients were 
either not using the chelating agent 

Table 1 Distribution of cases of sickle-cell disorder (SCD) with thalassaemia or/and glucose-6-phosphate dehydrogenase 
(G6PD) deficiency by district of Taiz city, Yemen

District No. of samples

Total Male Female SCD SCD + 
thalassaemiaa

SCD + G6PD 
deficiencyb

Al Maafer 1 1 0 1 0 0

Al Modaffer 4 3 1 4 0 0

Al Qaherah 4 3 1 2 2a 1a

Al Taiziah 2 2 0 1 0 1

Al Wazzehia 1 1 0 1 0 0

Demnat Hader 1 1 0 1 0 0

Jabal Habashi 4 0 4 3 1 0

Kadas 1 0 1 1 0 0

Makbannah 2 0 2 0 1 1

Saber 1 1 0 1 0 0

Sharrab 4 2 2 1 1 2

Alselw 1 0 1 0 1 0

Bny Hammd 1 1 0 0 0 1

Mawiyh 2 2 0 1 0 1

Al Raboay 2 1 1 2 0 0

All districts

No. 31 18 13 19 6 7

% 100.0 58.1 41.9 61.3 19.4 22.6
a1 case had SCD + thalassaemia + G6PD deficiency; b1 case had severe G6PD deficiency. 
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(deferoxamine mesylate)  or  used  it 
improperly. Chronic infection may also 
play a role in this as the mean WBC 
count was high for these SCD patients, 
although an increased WBC count in 
SCD may be partially due  to a  shift of 
granulocytes from the marginated pool 
of cells to the circulating pool. In this 
study normal and high serum ferritin 
levels were considered as indicators for 
the absence of iron deficiency.

The slightly higher RBC counts in 
cases of SCD + thalassaemia than cases 
of SCD + SCD + G6PD deficiency is 
in accordance with the increased RBC 
counts in thalassaemia trait which may 
support the diagnosis of thalassaemia 
[13]. The slightly higher WBC counts 
and lower level of total Hb in SCD + 

thalassaemia cases suggests that coexist-
ence of thalassaemia + SCD worsens 
the severity of SCD.

This study showed a correlation be-
tween a high level of HbF (> 20%) and 
higher total Hb and lower WBC counts 
than those with low HbF (< 20%), which 
may indicate that a high level of HbF has 
a beneficial effect on the clinical picture 
of SCD, as previously reported in other 
studies [14].

The slightly higher total Hb in 
cases of SCD + G6PD deficiency 
than those with SCD and SCD 
+ thalassaemia may support the 
theory of simultaneous inheritance 
of G6PD deficiency and sickle-cell 
anaemia. This is because in G6PD de-
ficiency, SCD increases the number 

of reticulocytes that are rich in the 
G6PD enzyme, and in SCD, G6PD 
deficiency increases the numbers of 
young RBCs and decreases the old 
RBCs which decrease the irreversibly 
sickled erythrocytes [12].

This study represents the first at-
tempt to determine the prevalence 
of interaction of thalassaemia and/
or G6PD deficiency in patients with 
SCD in Taiz. The prevalence of tha-
lassaemia  in  SCD  was  19.4%,  less 
than that found previously in Yemeni 
children living in Riyadh by El-Hazmi 
et al. [9]. Further investigation is war-
ranted using DNA techniques in order 
to accurately diagnose those who are 
found to have microcytic red cells and 
to study the nature of the mutations 
involved for predicting the likely sever-
ity of the clinical course of SCD in 
association with thalassaemia and/or 
G6PD deficiency. A larger study is re-
quired to identify the effect of the α- or 
β-thalassaemia, G6PD deficiency and 
the other genetic Hb defect disorders 
on the severity of the clinical picture of 
SCD in Yemen.

Table 2 Haematological parameters in sickle-cell disorder (SCD) patients associated with thalassaemia or glucose-6-
phosphate dehydrogenase (G6PD) deficiency

Haematological parameters SCD
(n = 19)

(age 1.5–18 yrs)

SCD + thalassaemia
(n = 6)a

(age 0.5–9 yrs)

SCD + G6PD deficiency
(n = 7)a

(age 6–7 yrs)

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

Hb (g/dL) 6.9 (1.4) 6.6 (2.4) 7.9 (3.2)

PCV (L/L) 21.4 (4.0) 21.2 (7.5) 23.9 (2.5)

RBC (× 1012/L) 2.31 (0.25) 2.91 (1.31) 2.77 (0.34)

WBC (× 109/L) 13.9 (5.2) 14.8 (4.4) 13.1 (4.7)

MCV (fL) 93.3 (7.8) 74.0 (6.9) 87.4 (7.6)

MCH (pg) 29.9 (3.30) 23.0 (2.4) 28.9 (3.1)

MCHC (g/dL) 32.0 (1.8) 31.0 (1.2) 32.4 (1.7)

Nucleated RBCs (%) 10.3 (15.1) 13.7 (19.4) 7.3 (10.6)

HbS (%) 86.0 (7.2) 87.0 (9.3) 85.6 (8.1)

HbF (%) 9.7 (7.6) 8.5 (9.9) 9.5 (9.1)

HbA2 (%) 4.3 (1.3) 4.5 (2.0) 4.9 (1.4)

Serum ferritin (ng/mL) 707 (592) 1174 (919) 611 (615)

G6PD deficiency (mU/109 RBC) 127 (16) 90.0 (26) 45.0 (15)
a1 case had SCD + thalassaemia + G6PD deficiency. 
Hb = haemoglobin; PCV = packed cell volume; RBC = red blood cells; WBC = white blood cells; MCH = mean corpuscular haemoglobin; MCHC = mean corpuscular 
haemoglobin concentration; MCV = mean corpuscular volume; HbS = sickle haemoglobin; HbF = fetal haemoglobin; HbA2 = haemoglobin alpha 2. 
n = number of samples. 

Table 3 Relationship of total haemoglobin (Hb) level and white blood cell (WBC) 
count with fetal haemoglobin (HbF) level

WBC 
(× 109/L)

Total Hb
(g/dL)

HbF 
(%)

No. of 
samples

Variable

MeanMeanMean

14.96.97.127<HbF < 20%

8.57.927.44HbF ≥ 20%
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Self-medication practice among patients in a public 
health care system
S.A. Alghanim1

ABSTRACT A survey of 500 patients attending primary health care centres in Riyadh, Saudi Arabia was carried 
out to determine the prevalence and factors associated with self-medication practice. The results indicated that 
35.4% of the respondents had practised self-medication in the past 2 weeks. Bivariate and multivariate analyses 
indicated that respondents who were young, male, having poor health status, reporting inconvenient access or 
dissatisfied with health care were more likely to practise self-medication. Health education campaigns, strict 
legislations on dispensing drugs from private pharmacies and increasing the quality of and access to health care 
are among the important interventions that might be needed in order to change the people’s health seeking 
behaviour and protect them from the potential risks of self-medications.
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ممارسة التطبيب الذايت بني املرىض يف نظام الرعاية الصحية يف القطاع العام
سعد عبد اهلل الغانم

وذلك  السعودية  العربية  باململكة  الرياض  بمدينة  األولية  الصحية  الرعاية  ملراكز  املراجعني  من   500 شملت  مسحية  دراسة  إجراء  تم  اخلالصـة: 
للتعرف عىل مدى انتشار ظاهرة املداواة الذاتية والعوامل املرتبطة هبا. أظهرت النتائج أن 35.4% من املجيبني قد قاموا بمامرسة املداواة الذاتية خالل 
األسبوعني السابقة إلجراء الدراسة. أشارت نتائج التحليل الثنائي واالنحدار املتعدد أن فئة الشباب، والذكور، والذين أفادوا أن حاالهتم الصحية 
كانت مرتدية أو أن لدهيم أمراضًا مزمنة أو صعوبة يف الوصول للخدمات الصحية أو الغري راضني عن جودة اخلدمة هم األكثر ممارسة للمداواة 
الذاتية. إن احلمالت التثقيفية، والتعليامت الصارمة املتعلقة برصف األدوية من الصيدليات اخلاصة، وزيادة مستوى جودة اخلدمة املقدمة وسهولة 
الوصول إليها تعترب من التدخالت الرضورية التي يمكن أن تعمل عىل تعديل سلوك أفراد املجتمع ووقايتهم من األخطار املحتملة من ممارسة املداواة 

الذاتية.

Pratique de l’automédication chez les patients bénéficiant d’un système de soins de santé public

RÉSUMÉ Une enquête a été réalisée auprès de 500 patients consultant dans des centres de soins de santé 
primaires à Riyad (Arabie saoudite), pour déterminer la prévalence de la pratique de l’automédication et les 
facteurs associés. Les résultats ont indiqué que 35,4 % des répondants avaient pratiqué l’automédication au cours 
des deux semaines précédentes. Des analyses bivariées et multivariées ont révélé que les répondants jeunes, de 
sexe masculin, en mauvaise santé, trouvant l’accès aux centres de soins difficile ou leurs services non satisfaisants 
étaient plus susceptibles de pratiquer l’automédication. Des campagnes d’éducation sanitaire, des lois strictes 
sur la délivrance des médicaments par les pharmacies privées, un accès amélioré aux soins de santé et une 
meilleure qualité de ces derniers comptent parmi les interventions majeures qui pourraient être nécessaires pour 
modifier le comportement de recours aux soins et pour protéger les personnes contre les risques potentiels de 
l’automédication.
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Introduction

Self-medication can be defined as the 
use of drugs to treat self-diagnosed dis-
orders or symptoms, or the intermittent 
or continued use of a prescribed drug for 
chronic or recurrent disease or symp-
toms [1]. It may include the use of herbs, 
the retention and re-use of prescription 
drugs or the direct purchase of prescrip-
tion-only drugs without medical input 
[2]. The practice of  self-medication  is 
common worldwide in both developed 
and developing countries [3,4] and may 
even be more common that the use of 
prescribed medication [5].

The importance of self-medication 
as a phenomenon has attracted the in-
terest of health professionals including 
physicians and policy-makers, especially 
when drugs become deregulated and 
change from prescription status to be 
sold over-the-counter (OTC). Gener-
ally, it is accepted that self-medication 
has an important role in the care of 
minor illness [6,7]. In fact, the role of 
self-care was emphasized by the World 
Health Organization (WHO)  in 1978 
in  its  “Health  for all by year 2000”  ini-
tiative, which was implemented in many 
countries of the world including Saudi 
Arabia. Many possible benefits [8,9] 
and risks [10,11] have been attributed 
to increased self-medication among the 
public. Studies indicated that the use of 
self-medication is influenced by several 
personal  [12], organizational  [13] and 
environmental factors [14]. The failure 
of a health care system, when there is 
maldistribution of health resources and 
a resultant growth in health care costs, 
has been mentioned as a factor in self-
medication [15].

In Saudi Arabia, private sector phar-
macies are the most accessible health 
facilities and people can obtain most 
types of medication without a prescrip-
tion, which makes self-medication 
easy to practice. Despite some studies 
conducted on this topic [16–18], self-
medication has not received the atten-
tion it deserves as a research topic. The 

majority of studies on self-medication 
were conducted in countries where 
the health care system and culture are 
different from that of Saudi Arabia. Ac-
cordingly, the results may not be trans-
ferable to the Saudi context. Data on 
the prevalence of, and factors associated 
with, self-medication in Saudi Arabia are 
necessary to help with the planning of 
interventions to improve the self-use of 
medicines in the country.

This study aimed to determine the 
prevalence of self-medication among 
Saudi  adult  patients;  to  identify  po-
tential  factors  that  could  influence 
self-medication practices;  to  identify 
sources of medications used; to identify 
sources of information about medica-
tions used; and  to  identify  reasons  for 
self-medication.

Methods

Sample
This was a community-based, cross-sec-
tional survey carried out in Riyadh city, 
the capital of Saudi Arabia, to explore 
self-medication behaviour among the 
general population. The study popula-
tion consisted of all patients attending 
primary  health  care  (PHC)  centres 
in Riyadh city during  July 2009. Five 
PHC centres were selected using cluster 
random sampling in order to represent 
the 5 geographical areas of Riyadh city 
(north, east, south, west and centre). In 
each PHC centre, a sample of 100 adult 
patients  (18–65  years) was  selected 
using systematic random sampling. 
Accordingly, 500 questionnaires were 
completed and returned, a response rate 
of 100%.

Data collection
The study questionnaire consisted of 
5 sections, including both open- and 
closed-ended questions. The first sec-
tion included questions on sociode-
mographic characteristics, including 
sex, age, nationality, educational level 
and employment status. The second 

section was used to collect informa-
tion on self-reported health aspects of 
respondents, such as their perception 
about their health status, whether they 
had any chronic illness, their perception 
about access to health care and their 
satisfaction with the health care they 
usually receive. Respondents were also 
asked whether they had practised self-
medication during the 2 weeks preced-
ing the survey. In the third and fourth 
sections, respondents were requested 
to report on the sources of medication 
used for self-treatment and sources of 
information about such medication. 
The final section contained questions 
about respondents’ reasons for self-
medication.

In order to increase the content va-
lidity of the questionnaire, a number of 
steps were carried out. First, a review of 
the relevant literature was conducted. 
Second, 2 academic staff  reviewed  the 
draft questionnaire. Finally, a pilot  sur-
vey of 50 adult patients (27 males and 
23  females) was conducted  in 2 PHC 
centres in Riyadh city. On the basis of 
the suggestions of the reviewers and 
the outcome of the pilot survey, a few 
questions were reformulated and oth-
ers were added or deleted in the main 
study. The pilot survey questionnaires 
were not included in the main survey.

The respondents were assured 
of confidentiality and provided with 
an explanation about the purpose of 
the study and the importance of their 
contribution. The subjects gave verbal 
consent to participate in the study. All 
questionnaires were distributed and col-
lected by 10 research students (5 males 
and 5 females). Students were given an 
intensive training course on data collec-
tion and management of the survey. All 
questionnaires were completed during 
the respondents’ waiting time in the 
selected primary health care centres. 
Questionnaires were completed in the 
presence of the research students in case 
some participants required assistance.

In this study, self-medication was 
defined as the use of modern drugs 
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without the advice of a health profes-
sional [17].

Data analysis
The outcome of the study was the 
practice of self-medication in the past 
2 weeks. Respondents were  classified 
into  2  groups:  those  who  practised 
self-medication and those who did 
not  (yes/no). The  chi-squared  test 
was used to determine the differences 
between  these 2 groups  according  to 
demographic-related characteristics, 
which included respondents’ sex, age, 
educational level, marital status and 
employment status; and health-related 
aspects which included respondents’ 
self-reported health status, whether 
they had a chronic illness, perceptions 
about access to health care and satisfac-
tion with the quality of health care they 
receive. A logistic regression analysis 
was performed to identity factors that 
were significantly associated with self-
medication. The multivariate-adjusted 
odds ratios (OR) and the correspond-
ing 95% confidence intervals (CI) were 
calculated. All tests were 2-tailed with a 
statistical significance level of 0.05. The 
data for this study were entered and 
analysed using the SPSS, version 11.0.

Results

Background characteristics
A  total  of  500  adult  patients  were 
surveyed. They were predominantly 
young with a mean age of 38.6 (SD 
12.9)  years  (range 18–65  years). Of 
these,  279  (55.8%)  were males  and 
221 (44.2%) were  females. The great 
majority of respondents were of Saudi 
Arabian nationality  (82.4%), married 
(65.8%),  had  an  educational  level  of 
high school or above (53.8%) and were 
in employment (73.4%).

Self-medication practices
Respondents who had practised some 
sort of self-medication during the past 2 
weeks were 177 (35.4%) of the sample. 

The sources of medicine used by these 
patients are shown in Table 1. OTC 
drugs purchased from private pharma-
cies was the most commonly used 
source of self-medication, reported by 
the majority of self-medicated patients 
(79.1%). The use of  left-over medicine 
was also prevalent and reported by al-
most half of respondents who practised 
self-medication  (48.6%). Those who 
obtained medications from their rela-
tives, friends or neighbours constituted 
nearly one-third of self-medicated re-
spondents (30.5%).

Patients who practised self-
medication  in  the past 2 weeks were 
asked about the source of informa-
tion about the drugs they used for 
self-medication. Table 1 shows that 
the commonest source of informa-
tion was the private sector pharmacy 
salesmen  (including  pharmacists), 
reported by about three-quarters of 
respondents  (74.0%). This was  fol-
lowed by respondents’ experiences 
or knowledge from previous episodes 

(50.8%). Health  staff was  the  least 
common source of information, re-
ported by only 9.6% of  respondents. 
Other sources of information about 
medications were relatives/friends, 
the Internet and advertisements.

The study identified patients’ rea-
sons for self-medication (Table 1). The 
commonest was that the illness was 
regarded as minor (80.2%). More than 
two-thirds of respondents (70.1%) indi-
cated that they self-medicated because 
health care facilities were unavailable 
at times when they needed care. More 
than half of self-medicated respondents 
(52.0%)  reported  that  they did  so be-
cause they lacked the time to visit formal 
health care facilities. More than 40% of 
self-medicated patients indicated that 
the cost of consultations with the doctor 
was a reason for self-medication. Other 
reasons for self-medication were expec-
tations of less/no benefit from modern 
health care, remoteness of health care 
sites and convenience.

Table 1 Sources of medications and information on self-medication and reasons 
for using self-medication in the past 2 weeks (n = 177)

Variable No. %ª

Sources of medications

 Private pharmacy (over-the-counter medication) 140 79.1

 Leftover prescription medication 86 48.6

 Family/friends 54 30.5

 Other 22 12.4

Sources of information on self-medication

 Pharmacists 131 74.0

 Previous prescription 90 50.8

 Relatives/friends 36 20.3

 Mass media 30 16.9

 Health staff 17 9.6

 Other (Internet, advertisements) 29 16.4

Reasons for using self-medication

 Illness was minor 142 80.2

 No medical service was available 124 70.1

 Lack of time to attend health care facilities 92 52.0

 Cost of consultations with the doctor 76 42.9

 Waiting time in health care facilities 60 33.9

 Other 44 24.9

ªNumbers do not add to 100% as patients might have more than 1 reason.  
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Characteristics of patients 
who used self-medication
Table  2  shows  the  descriptive  asso-
ciation between sociodemographic 
characteristics and self-medication be-
haviour in the past 2 weeks. The results 
indicate that males were a significantly 
higher percentage of self-medicaters 
than  females  (44.8%  versus  23.5%) 
(P  <  0.001).  Similarly,  more  of  the 
younger respondents and those with 
a higher level of education were using 
self-medication than their counterparts 
(P < 0.05). A  significantly higher  rate 

of self-medication was reported by re-
spondents who perceived their health 
status as poor versus good (47.4% ver-
sus 28.1%) (P < 0.001),  those having 
chronic illness versus those who did 
not (45.5% versus 31.4%) (P < 0.05), 
those who reported inconvenient ac-
cess to health care facilities versus those 
with convenient access (46.3% versus 
30.1%) (P < 0.05) and those who were 
dissatisfied with the quality of their 
health care versus those who were satis-
fied (46.5% versus 32.1%) (P < 0.05).

Regression analysis
Table 3 provides the adjusted OR and 
95% CI that quantify the association be-
tween the independent variables (socio-
demographic factors and health-related 
factors) and the outcome variable (self-
medication practice in the past 2 weeks). 
These estimates were obtained using 
the logistic regression analysis. Among 
the sociodemographic variables, age 
and sex were statistically associated with 
self-medication. Younger respondents 
were about twice more likely to practise 
self-medication than older ones (OR 

Table 2 Demographic profile and health status according to use of self-medication in the past 2 weeks by respondents

Variable Use self-medication χ2 P-value

Yes No

No. % No. %

Age (years)

< 45 134 38.6 213 61.4 4.68 0.030

≥ 45 43 28.1 110 71.9

Sex

Male 125 44.8 154 55.2 23.48 < 0.001

Female 52 23.5 169 76.5

Nationality

Saudi Arabian 145 35.2 267 64.8 0.01 0.932

Non-Saudi Arabian 32 36.4 56 63.6

Level of education

< High school 84 31.2 185 68.8 4.05 0.044

≥ High school 93 40.3 138 59.7

Marital status

Married 121 36.8 208 63.2 0.63 0.426

Unmarried 56 32.7 115 67.3

Employment status

Employed 135 36.8 232 63.2 0.94 0.332

Unemployed 42 31.6 91 68.4

Perceived health status

Poor 90 47.4 100 52.6 18.36 < 0.001

Good 87 28.1 223 71.9

Having chronic illness

Yes 65 45.5 78 54.5 8.25 0.004

No 112 31.4 245 68.6

Perceived access to health care

Inconvenient 76 46.3 88 53.7 12.07 < 0.001

Convenient 101 30.1 235 69.9

Satisfaction with health care

Dissatisfied 53 46.5 61 53.5 7.33 0.007

Satisfied 124 32.1 `262 67.9
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= 2.19, 95% CI: 1.35–3.56) (P < 0.05). 
Similarly, males were 3.5 times more 
likely to practise self-medication than fe-
males (OR = 3.56, 95% CI: 2.15–5.89) 
(P  < 0.001). All  heath-related  factors 
employed in the study were found to 
be statistically associated with self-
medication. In particular, respondents 
who perceived their health status as 
poor were about 2.5 times more likely to 
practise self-medication than those who 
perceived their health status as good 
(OR = 2.57, 95% CI: 1.66–3.99) (P < 
0.001). Respondents who reported hav-
ing chronic conditions were 1.6 times 

more likely to self-medicate than those 
who did not (OR = 1.64, 95% CI: 1.03–
2.62) (P < 0.05). Similarly, respondents 
who perceived their access to health 
care as inconvenient were about twice 
as likely to self-medicate than those 
who reported convenient access (OR 
= 2.07, 95% CI: 1.34–3.18) (P < 0.05). 
The results also show that respondents 
who were dissatisfied with the quality 
of health care they received from health 
care facilities were more than 3 times 
likely to practise self-medication than 
those who were satisfied (OR = 3.13, 
95% CI: 1.82–5.40) (P < 0.001).

Discussion

Over  a  period of  2 weeks before  this 
survey, 35.4% of  respondents had used 
self-medication alone or in combina-
tion with a prescrition medication. This 
finding is surprising since most of the 
population in Saudi Arabia are eligible 
for free public health services. However, 
this prevalence supports the findings 
reported earlier by other studies con-
ducted in Saudi Arabia [16–18] and 
confirms the notion that self-medication 
is widespread among the general popula-
tion. Recent studies conducted in differ-
ent parts of the world such as the United 
States [19],  the United Kingdom [20], 
Spain [21], Germany [22], France [23], 
Mexico  [24], Singapore  [25], Turkey 
[26], Pakistan [27], Jordan [28], Kuwait 
[29], Egypt [30] and Sudan [2] vary  in 
their estimation of the percentage of pa-
tients who practise self-medication, with 
prevalence rates that range from about 
13% to 92%. Comparing  the  results of 
the present study with those in the litera-
ture is difficult since studies differ in their 
definitions of self-medication and in the 
methodologies employed and many 
countries also differ in their cultures, 
health care systems and the perceived 
role of pharmacists. However, there is a 
general agreement among these stud-
ies that self-medication has potential 
risks and that despite efforts exercised by 
health care professionals and decision-
makers to limit this problem, rates of 
self-medication are on the rise.

The data from the present study 
indicated  that  2  of  the  sociodemo-
graphic  variables  (age  and  sex)  and 
4 health-related variables (perceived 
health status, presence of chronic ill-
ness, perceived access to health care 
and satisfaction with health care) had 
a significant independent association 
with the practice of self-medication. 
Young individuals were more likely to 
administer self-medication than older 
ones. This finding is consistent with 
other studies [31]. However, the results 
of the present study indicated that men 

Table 3 Characteristics associated with use of self-medication in the past 2 weeks

Characteristic OR (95% CI) P-value

Age (years)

≥ 45 years (reference)
0.002

< 45 years 2.19 (1.35–3.56)

Sex

Female (reference)
< 0.001

Male 3.56 (2.15–5.89)

Nationality

Non-Saudi Arabian (reference)
0.298

Saudi Arabian 1.36 (0.76–2.42)

Marital status

Unmarried (reference)
0.130

Married 1.41 (0.90–2.21)

Educational level

≥ High school (reference)
0.497

< High school 1.19 (0.73–1.94)

Employment status

Unemployed (reference)
0.065

Employed 1.61 (0.97–2.68)

Perceived health status

Good (reference)
< 0.001

Poor 2.57 (1.66–3.99)

Having chronic illness

No (reference)
0.038

Yes 1.64 (1.03–2.62)

Perceived access to health care

Convenient (reference)
< 0.001

Inconvenient 2.07 (1.34–3.18)

Satisfaction with health care

Satisfied (reference)
< 0.001

Dissatisfied 3.13 (1.82–5.40)

OR = odds ratio; CI = confidence interval.  
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were more inclined to self-medication 
than women, which contradicts results 
reported by other studies in the litera-
ture  [32]. These findings are expected 
given the fact that young males are more 
mobile than older people or women. 
Women in Saudi Arabia are not permit-
ted to drive a car and many do not leave 
home without  a male  escort;  accord-
ingly they are less likely to seek medicine 
from sources such as private pharmacies 
in the community. Despite the fact that 
the respondents’ level of education was 
a significant factor in the bivariate analy-
sis, it did not enter the logistic regression 
model as a significant predictor of self-
medication practice. This finding con-
tradicts previous research conducted 
in Saudi Arabia [16] and elsewhere [2], 
which reported that the level of educa-
tion of patients has an impact on the 
practice of self-medication.

The results of this study showed that 
respondents with negative self-reported 
health status, those who reported hav-
ing chronic illness and those who had 
difficulties in accessing health care 
facilities were more likely to practise 
self-medication than those who did 
not report such perceptions or health 
conditions. This finding agrees with 
other studies in the medical literature 
[4,24]. It is worth noting that numerous 
authors have studied the relationship 
between self-medication and factors 
related to patients’ sociodemographic 
and health-related characteristics. The 
majority of these studies showed that 
self-medication was mainly associated 
with health needs or health-related vari-
ables, such as self-reported health sta-
tus, presence of chronic diseases and 
severity of symptoms. Other authors 
reported that patients who have poor 
health or have difficulty in accessing 
health care are more likely to use self-
medication and become frequent users 
of OTC drugs in an attempt to resolve 
their health problems [33].

In keeping with the findings of other 
authors [34], satisfaction with the qual-
ity of health services is an important 

determinant of health resource utili-
zation. In the present study patients 
who were dissatisfied with the quality 
of health services provided to them in 
health care facilities such as primary 
health care centres were more likely to 
practise self-medication. An individual’s 
decision to use a particular source of 
health care involves many factors related 
to sociodemographic characteristics, ill-
ness type and severity, perceived health 
status and the range and accessibility of 
therapeutic options available and their 
perceived efficacy [35,36].

The data from the present study in-
dicated  that about 80% of  respondents 
who reported using self-medication 
identified that the private pharmacy 
was a major source of both medicine 
and information. This is not surprising 
since it is possible for any individual in 
Saudi Arabia to buy any drug products 
OTC without any prescription, except 
for a very limited number of drugs which 
may require a special prescription for 
dispensing. This finding is consistent 
with previous work reported from other 
neighbouring countries such as Egypt 
[30],  Palestine  [12],  Sudan  [9]  and 
Jordan [8], which indicate that commu-
nity pharmacies in these countries play 
a major role in the wide prevalence of 
self-medication among the population. 
This is probably due to the weak en-
forcement of regulations regarding drug 
handling and dispensing. Consequently, 
salesmen of community pharmacies are 
commonly considered as a major source 
of medicine without prescriptions.

The results of this study indicated 
that health staff were the least influential 
source of information about self-medi-
cation. This is to be expected, since many 
people have the impression that doc-
tors do not approve of self-medication 
[5]. It is well-known that many doctors 
are reluctant to advise patients on self-
medication or issue medicine without a 
clinical examination. However, in terms 
of patients’ general sources of knowl-
edge about health care matters, studies 
show the importance of the mass media 

in increasing people’s knowledge about 
health care issues and that such sources 
provide more information than patients 
receive from health care settings. This 
may provoke questions about the health 
education programmes that are imple-
mented in health care facilities and the 
doctor–patient relationship.

In this study, respondents identi-
fied several reasons for self-medication, 
including that their illness was minor, 
no medical services were available, lack 
of time to attend health facilities, waiting 
times to be seen and the cost of consul-
tations. While such reasons were similar 
to those reported in previous research 
[4,9,21],  they  raise  a number of ques-
tions relevant to the Saudi context. For 
example, are patients well-informed on 
what constitutes minor illness? Are the 
working hours of the primary health care 
facilities suitable? Are the waiting times 
acceptable? How do patients perceive 
the quality of health services provided 
to them? These questions, which are 
mainly related to the availability of, and 
accessibility to, health care services, need 
to be answered in further research.

Several limitations should be con-
sidered when interpreting the results of 
the present study. First, the study was 
limited to self-medication. Nevertheless, 
the findings have implications for drugs 
sold OTC and the dissemination of in-
formation about drugs and their poten-
tial side-effects. Secondly, respondents 
were asked to report on self-medication 
over a period of 2 weeks only. This may 
have influenced the results of the study. 
However, reporting on self-medication 
over a period of 2 weeks has been used 
in recent studies conducted in differ-
ent  parts  of  the world  [21,37,38]  in 
order to limit recall bias and to avoid 
problems associated with recall and 
reporting of health care events. Thirdly, 
due to time and financial constraints, 
the present study was limited to Riyadh 
city. However, Riyadh is the largest city 
in Saudi Arabia, with many inhabitants 
with different sociodemographic char-
acteristics. Finally, the results reported 
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here were based on self-reported in-
formation and are therefore subjective. 
Despite these limitations, the study 
may stimulate more attention to, and 
research into, the prevalence, effective-
ness and side-effects of self-medication 
in Saudi Arabia.

This study revealed a consider-
able rate of self-medication in the 

Saudi population, which should draw 
the attention of policy-makers to this 
problem. The findings of this study 
will encourage greater exploration of 
the role of self-medication in health 
care. Health policies should focus on 
ensuring that people have adequate 
access to health care and that the 
population is given information 

about the hazards posed by self-
medication.
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WHO Drug Information

This first issue for 2011 of WHO Drug Information (Vol. 25 No. 1) reports the recommendations made at the recent 
14th International Conference of Drug Regulatory Authorities (ICDRA) hosted by the Health Sciences Authority, 
Singapore, and held from 30 November to 3 December 2010. The issue includes an article on Inspection of API 
manufacturing sites by the WHO Prequalification of Medicines Programme (PQP). Ensuring the quality of the 
active pharmaceutical ingredients (APIs) greatly contributes to achieving the objective of building the quality, safety 
and efficacy into the product. One of the strategies employed by PQP to achieve this is through inspection of API 
manufacturing sites to assess compliance with good manufacturing practices (GMP) and to verify data submitted in 
product dossiers.

The Safety and Efficacy section highlights information on signals and reports of adverse drug reactions, with other 
news from around the world, including labelling changes. This is complemented by the section on Regulatory Action 
and News which provides the most recent developments from regulatory authorities, and particularly those having an 
impact on decision-making and risk assessment.

The latest ATC/DDD Classifications, temporary and final, are included in this issue as well as the 65th Recommended 
List of International Nonproprietary Names (INN).

WHO Drug Information is available at: http://www.who.int/medicines/publications/druginformation/en/ 
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Analysis of surgical emergencies in Benghazi, Libyan 
Arab Jamahiriya
A.A. Alshektheria,1 A.A. Salam,1 A.M. Bushala,1 M.A. Omer 1 and R. Elwarfaly 1

ABSTRACT The increasing incidence of trauma due to road crashes and violence has increased the need for an 
efficient emergency medical service. This cross-sectional study was based in a surgical emergency care facility 
in Benghazi city, Libyan Arab Jamahiriya. A representative sample of 391 admissions and 492 deaths was drawn 
from hospital medical records over a 6-year period (2000–05). A higher proportion of patients were males 
among both deaths and admissions. Surgical emergencies for females were less serious and less likely to be 
fatal. The most vulnerable age for admissions was 25–49 years (37.6%) and for deaths was 60+ years (37.0%). 
Noncommunicable diseases were responsible for 50.0% of deaths and 61.6% of admissions; the remainder were 
classified as injuries. The causes of surgical emergencies not only highlight priority areas for hospital management 
but also have relevance for community health management.
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حتليل للطوارئ اجلراحية يف بنغازي، ليبيا
أمينة عبد اهلل الشكذريَّة، أرشف عبد السالم، أسامء حممد بوشاله، ُمَنى أمحد عمر، ريم الورفيل

زت  الة للطوارئ. وقد تـركَّ اخلالصـة: أّدى ازدياد حوادث الرضوح النامجة عن الدهس عىل الطرقات والعنف إىل ازدياد احلاجة إىل خدمات طبية فعَّ
هذه الدراسة املستعرضة يف مرفق للرعاية اجلراحية للطوارئ يف مدينة بنغازي، ليبيا. وشملت الدراسة 391 حالة إدخال و492 وفاة اسُتفردت من 
السجالت الطبية يف املستشفى خالل مدة ست سنوات )2000 – 2055(. وكانت نسبة الذكور أعىل من اإلناث يف كل من حاالت اإلدخال والوفيات. 
أما الطوارئ اجلراحية لدى اإلناث فقد كانت أقل خطورة وأقل إماتًة. وقد كان العمر األكثر اختطارًا لإلدخال للمستشفى 25 – 49 عامًا )%37.6( 
وللموت 60 عامًا أو أكثر )37.0%(. وكانت األمراض غري السارية مسؤولة عن 50% من الوفيات و61.6% من حاالت اإلدخال؛ يف حني تم تصنيف 
َفى أن معرفة أسباب الطوارئ اجلراحية ال ُتلقي الضوء فقط عىل املجاالت ذات األولوية يف إدارة  د »إصابات«. وال خَيْ سائر احلاالت عىل أهنا جمرَّ

املستشفيات، ولكنها ذات ِصَلة أيضًا بتدبري صحة املجتمع.

Analyse des urgences chirurgicales à Benghazi (Jamahiriya arabe libyenne)

RÉSUMÉ L’incidence croissante des traumatismes dus aux accidents de la route et à la violence a accentué 
la nécessité d’un service médical d’urgence efficace. La présente étude transversale a été conduite dans un 
établissement de soins chirurgicaux d’urgence de la ville de Benghazi (Jamahiriya arabe libyenne). Un échantillon 
représentatif de 391 admissions et 492 décès a été sélectionné à partir des dossiers médicaux de l’hôpital, sur une 
période de 6 ans allant de 2000 à 2005. Les patients de sexe masculin étaient plus nombreux parmi les admissions 
et les décès à l’hôpital. Les urgences chirurgicales chez les femmes étaient moins graves et moins susceptibles de 
conduire au décès. La tranche d’âge de 25 ans à 49 ans était la plus à risque pour les admissions (37,6 %), alors 
que chez les plus de 60 ans, le risque de décès était plus élevé (37,0 %). Les maladies non transmissibles étaient 
responsables de 50,0 % des décès et de 61,6 % des admissions, les traumatismes représentant le pourcentage 
restant. Les causes des urgences chirurgicales attirent l’attention sur les domaines prioritaires pour la gestion 
hospitalière mais s’avèrent aussi pertinentes pour la gestion de la santé communautaire.
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Introduction

Surgical emergency and trauma care 
facilities are a medical innovation in 
tertiary care that address crisis situa-
tions requiring urgent attention. They 
also support populations distressed 
by disasters. The increasing incidence 
of trauma due to road traffic ac-
cidents  (RTAs)  and  acute  illnesses 
resulting from violence has increased 
the need for an efficient emergency 
medical service system. Emergency 
surgical cases are caused by a rise in 
life-threatening noncommunicable 
diseases  (NCDs),  e.g.  gallbladder 
disease, gastrointestinal bleeding, 
appendicitis, heart disease, aneurism, 
stroke and complications associated 
with procedures, devices, implants or 
grafts [1].

Understanding the workload of 
surgical emergency and trauma care 
centres facilitates decisions about the 
number and size of clinical depart-
ments  [2],  staffing,  technologies,  raw 
materials, drugs and medical con-
sumables [3]. It is also of important 
for planning and developing hospital 
services [4], facilitating evaluation pro-
tocols for medical and administrative 
routine of emergency care facilities, 
especially quality of care and cost [5], 
and developing diagnostic or manage-
ment techniques to prevent adverse 
events, such as medication side-effects 
and complications related to minor 
procedures [6].

In the Libyan Arab Jamahiriya 
emergencies in childhood result from 
acute respiratory infection, gastro-
enteritis, meningitis, diseases of the 
urinary system, acute poisoning and 
symptoms, congenital malformations 
and prematurity and ill-defined condi-
tions [7]. Emergency hospital registers 
from Benghazi city show an increas-
ing incidence of lifestyle diseases, e.g. 
diabetes, especially among the younger 
ages  [8]; burn cases  [9];  and cancer, 
mainly malignant lymphoma, non-
Hodgkin’s lymphoma and Hodgkin’s 

disease [10]. RTA fatalities have been 
rising rapidly in the Middle East and 
North Africa  in  the  last 2 decades  as 
compared with other regions in the 
world  [11];  such  incidents  take a  toll 
on the surgical emergency services in 
the city.

We analysed the medical records 
of a tertiary level surgical emergency 
and trauma hospital in Benghazi. The 
aim was to map the profile of surgical 
emergencies in the community and 
provide evidence to inform policy-
makers concerned with facility man-
agement.

Methods

Study setting
Benghazi, the second largest city 
in the Libyan Arab Jamahiriya, has a 
population of 636 992. As  far as health 
infrastructure is concerned, there are 
facilities for primary care (polyclinics, 
health  centres  and units),  secondary 
care (polyclinics and general hospitals) 
and tertiary care (regional hospitals and 
specialized centres). Al Jala surgical and 
trauma hospital is one of the tertiary care 
services that specializes in emergency 
care and caters to a population living in 
and around the city regardless of nation-
ality. This hospital has a total capacity of 
500  inpatient beds, 4 major operating 
rooms, 3 emergency operating rooms 
and 3 orthopaedic surgery rooms and 
has specialized departments for general 
surgery, orthopaedic surgery, neurology, 

cardiovascular surgery, orofacial surgery, 
plastic surgery and dental surgery. The 
hospital has a well functioning public 
health department, social workers and a 
hospital statistics division.

Al Jala hospital admitted a total of 
95 494 patients  from 2000  to 2005, 
of whom 82 739 were discharged  to 
attend the outpatient departments 
(Table  1).  It  is  assumed  that  treat-
ment outcomes of these patients were 
satisfactory. The number of patients 
who died in the hospital during the 
2000–05 period was  2718. The  re-
maining patients either discharged 
themselves or  left against medical ad-
vice or were transferred to hospitals 
outside Benghazi.

Sample and data collection
Samples from the records of admis-
sions and deaths were selected for this 
current analysis. The sample size was 
calculated at the 5% level of significance 
and 95% confidence  level. Cases were 
selected from registers using a simple 
random sampling method. A sample 
of 391 admissions to the hospital dur-
ing  the  6-year  period  2000–01  and 
2003–05 was selected from admissions 
records (admissions during 2002 were 
excluded from analysis as the records 
were incomplete at the time of this 
study). The  second  sample was  492 
deaths  in  the  hospital  from 2002  to 
2005.

Simple descriptive statistics were 
used to analyse the data.

Table 1 Total admissions and deaths at a surgical emergency care facility in 
Benghazi city, Libyan Arab Jamahiriya by year

Year No. of cases

Admissions Discharges Deaths

2000 15 797 13 861 385

2001 16 386 13 862 464

2002 14 586 12 759 306

2003 16 242 14 120 626

2004 16 038 14 173 344

2005 16 445 13 964 593

Total 95 494 82 739 2 718
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Results

Sample characteristics
The proportion of males was higher than 
females in both the samples from death 
records  (67.3%  vs  32.7%)  and  from 
admissions  records  (59.1%  vs 38.6%) 
(Table  2).  Therefore  males  were  a 
higher proportion of the death statistics 
than  the admissions (67.3% vs 59.1%), 
while females were a higher proportion 
among admissions  than deaths (38.6% 
vs  32.7%).  Analysing  the  data  by  age 
showed that the highest rate of admis-
sions was among those aged 25–49 years 
(37.6%); for deaths it was the age group 
60+ years (37.0%) (Table 2).

NCDs versus injuries
The type of emergency condition was 
divided for analysis into NCDs and 
injuries. NCDs were responsible for 
246  (50.0%)  deaths  and  241  admis-
sions  (61.6%), whereas  injuries were 
responsible  for 236 deaths (48.0%), as 
against 126 admissions (32.2%) (data 
were missing for some cases).

There was a significant association 
between age and type of surgical emer-
gency condition (χ2 = 22.3, P < 0.01). 
NCDs were the major cause of death 
in  the 60+ age group (62.1%) (Table 
3), whereas nearly two-thirds of deaths 

among  those  aged 15–24 years were 
due to injuries (64.9%). This association 
did not hold true in the case of admis-
sions, as the rate of NCDs and injuries 
were similar across the age groups.

In the case of deaths there was a 
significant association between sex and 
type of emergency condition (χ2 = 24.2, 
P < 0.01). NCDs were more common 
as the cause of death among females 
(65.8%), whereas among males injuries 
were a more common cause of death 
(55.6%) (Table 3). The percentage of 
males and females who suffered from 
NCDs was almost equal among admis-
sions (61.5% and 62.9% respectively), 

whereas for injuries the percentage of fe-
males admitted was slightly higher than 
that  of males  (34.4%  versus  29.9%), 
although the difference was not signifi-
cant.

Types of NCDs
Within the category of NCDs, gastroin-
testinal  tract (GIT) disorders were  the 
major cause of both admissions (57.3%) 
and deaths (36.6%) at this surgical emer-
gency hospital  (Table 4). Respiratory 
disorders were the next most common 
reason  for  admission  (8.7%). Cancer 
(17.1%), cardiac disorders (13.8%) and 
neurological  disorders  (11.8%) were 

Table 2 Age and sex distribution of the study samples of admissions and deaths  

Variable Admissions
(n = 391)

Deaths
(n = 492)

No. % No. %

Sex

Male 231 59.1 331 67.3

Female 151 38.6 161 32.7

Missing data 9 2.3 0 0.0

Age (years)

< 15 70 17.9 43 8.7

15–24 80 20.5 57 11.6

25–49 147 37.6 144 29.3

50–59 42 10.7 65 13.2

60+ 52 13.3 182 37.0

Missing data 0 0.0 1 0.2

Table 3 Age and sex distribution of the study samples of the study samples of admissions and deaths

Variable Admissions Deaths

Total NCDs Injuries Missing 
data

Total NCDs Injuries Missing 
data

No. % % No. % % %

Sex

Male 231 61.5 29.9 8.7 331 42.3 55.6 2.1

Female 151 62.9 34.4 2.7 161 65.8 32.3 1.9

Age (years)

< 15 70 64.3 34.3 1.4 43 37.2 55.8 7.0

15–24 80 65.0 28.8 6.3 57 35.1 64.9 0.0

25–49 147 61.9 30.6 7.5 144 45.1 54.2 0.7

50–59 42 61.9 33.3 4.8 65 47.7 50.8 1.5

60+ 52 51.9 38.5 8.6 182 62.1 35.2 2.7

Total 391 61.6 32.2 6.2 492 50.0 48.0 2.0

NCD s= noncommunicable diseases.
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the most common reasons for death 
after GIT disorders.

The most commonly observed GIT 
disorders among admissions (n = 138) 
were appendicitis (48.6%), cholecystitis 

(14.5%),  haemorrhoids  (9.4%)  and 
peptic ulcer (8.7%). GIT disorders that 
most often  led  to death (n = 90) were 
liver cirrhosis (38.9%) and appendicitis 
(24.4%). 

The most common respiratory dis-
orders among admissions (n = 21) were 
tuberculosis  (35.1%),  pneumothorax 
(9.5%) and bronchitis (9.5%).

Of the 42 cancer deaths 19.0% were 
due to lung cancer, followed by brain 
tumour (14.3%), breast cancer (9.5%) 
and colon cancer (9.5%). Cancers of the 
bone (7.3%), bladder (4.8%), stomach 
(4.8%),  thyroid  (2.4%),  rectosigmoid 
(2.4%), mouth (2.4%), pleura (2.4%), 
lymph (2.4%), pancreas (2.4%),  chest 
wall  (2.4%), cervical (2.4%), oesopha-
gus (2.4%) and rectum (2.4%) were also 
observed. Lung (26.1%), colon (13.0%), 
brain  (8.7%)  and  bone  (8.6%) were 
the commonest cancers among males 
whereas breast (21.1%), brain (21.1%) 
and  lung (10.5%) were  the common-
est cancers among females. Bladder, 
stomach, thyroid, rectosigmoid, non-
Hodgkin lymphoma, pancreatic, chest 
wall and oesophageal cancers were 
more  often  recorded  among  males 
(4.3% each), while colon, bone, bladder, 
stomach, oral, pleural, cervical and rectal 
cancers were more recorded among 
females (5.3% each).

A great majority of deaths due to 
cardiovascular disorders (n = 34) were 
due to myocardial infarction (44.1%) or 
heart failure (20.5%).

Another important category of 
deaths was neurological disorders (n 
=  29).  The  most  commonly  noted 
disorder was cerebrovascular accident 
(48.2%),  followed by hydrocephalus 
(17.2%) and haematoma (6.9%).

Types of injuries
Within the category of injuries, RTAs 
were the most frequent reason for death 
(35.2%), nearly 4 times higher than for 
admissions  (8.7%)  (Table 5). Fight/
stab wounds were also prominent as a 
reason for both admissions and deaths 
(6.3% and 8.9%  respectively),  as were 
burns (10.3% and 7.2%) and falls (12.7% 
and 6.4%).

Injuries affected various parts of the 
body  (Table 5).  Injuries  to  the head 
(40.7%) and  to multiple  sites (27.5%) 

Table 4 Distribution of the study samples of admissions and deaths by type of 
noncommunicable disease (NCD)

Type of NCD Admissions
(n = 241)

Deaths
(n = 246)

No. % No. %

Gastrointestinal tract disorder 138 57.3 90 36.6

Respiratory disorder 21 8.7 11 4.5

Cancer 10 4.1 42 17.1

Cardiac disorder 9 3.7 34 13.8

Neurological disorder 7 2.9 29 11.8

Congenital disorder 7 2.9 7 2.8

Diabetes 3 1.2 0 0.0

Others 45 18.7 22 8.7

Missing data 1 0.4 0 0.0

Table 5 Distribution of the of admissions and deaths by cause and site of injury

Cause and site of injury Admissions
(n = 126)

Deaths
(n = 236)

No. % No. %

Cause

Fight/stab wound 8 6.3 21 8.9

Gunshot wound 1 0.8 3 1.3

Road traffic accident 11 8.7 83 35.2

Suicide 1 0.8 3 1.3

Burn 13 10.3 17 7.2

Fall 16 12.7 15 6.4

Drowning 1 1.9 1 0.4

Other 0 – 4 1.7

No data 76 57.9 89 37.7

Site

Brain 1 0.8 3 1.3

Head 8 6.3 96 40.7

Limbs 64 50.8 13 5.5

Scalp 2 1.6 3 1.3

Multiple sites 11 8.7 65 27.5

Femur 9 7.1 11 4.7

Abdomen 3 2.4 2 0.9

Chest 5 4.0 5 2.1

Cervical 0 0.0 1 0.4

Oesophagus 0 0.0 2 0.8

Others 8 6.3 6 2.5

Missing data 15 11.9 29 12.3
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were the leading causes of death, where-
as injuries to limbs were the major cause 
of admissions (50.8%). While injury to 
the femur was a major reason for ad-
mission (7.1%),  it was a  less common 
reason for death (4.7%).

Sex differences
NCDs
Figure 1 shows the sex distribution of 
the reasons for admissions and deaths 

for those with NCDs. A higher propor-
tion of those admitted with GIT disor-
ders were  females  (62.1%) compared 
with males (54.2%), whereas a higher 
percentage of those admitted with res-
piratory disorders were males (10.6% vs 
6.3% females). The percentage of those 
admitted for cancer was higher among 
females  (5.3%)  than  males  (3.5%). 
Respiratory disorders were more com-
mon cause of admissions (n = 21) and 

of deaths among males than females 
(10.6%  versus  6.3%  and  5.7%  versus 
2.8% respectively).

Injuries
Figure 2  shows  the  sex distribution of 
causes of injury for those admitted and 
dying, for whom data were available. 
Injuries resulted from RTAs caused 
deaths among more males (38.6%) than 
females  (23.1%). The  corresponding 

Figure 2 Sex distribution of injuries among the sample of (a) admissions and (b) deaths (RTA = road traffic accident)
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Figure 1 Sex distribution of noncommunicable diseases among the sample of (a) admissions and (b) deaths (GIT = 
gastrointestinal tract)
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proportions for admissions were 10.1% and 7.7% respec-
tively for males and females. After RTAs, the major cause 
of death among males was fight/stab wounds (11.4%), 
whereas for females it was burns (19.2%). The most com-
mon reason for admission among males was falls (15.9%), 
RTAs (10.1%) and burns (8.7%), whereas  for  females  it 
was burns (13.5%), falls (9.6%) fight/stab wounds (9.6%) 
and RTAs (7.7%).

Age differences
NCDs
Table 6 shows the age distribution of the samples of 
admissions and deaths due to NCDs. There was a weak 
association between age and type of NCD in the case of 
males (χ2 = 6.9, P < 0.1) and a weaker association in the 
case of females (χ2 = 4.8, P  < 0.2). Even  though,  these 
significant  levels  cross  the  standards  set;  having  such 
associations was commendable.

GIT disorders, most commonly appendicitis, were 
the most common reason for admission in all age groups, 
especially among children < 15 years (62.2%) and those 
aged 25–49 years (59.3%). GIT disorders were also  the 
most common cause of death in all age groups, especially 
those aged 60+ years (38.9%) and 25–49 years (38.5%). 
The exception was children < 15 years for whom cancer 
was the most common cause of death (25.0%). Cardiac 
disorders, mostly myocardial infarctions and heart failure, 
were a more common cause of death among those aged 
60+ years  (16.8%)  than other  age groups. Respiratory 
disorders as a cause of death affected more of those aged 
60 years and above (5.3%) and those aged 25–49 years 
(4.6%) than any other age group. After cancer, the major 
deadly disease among children aged < 15 years were GIT 
disorders  (18.8%)  and  congenital  disorders  (18.8%). 
After GIT disorders, neurological disorders (20.0%) were 
the most common reason for death among those aged 
15–24 years whereas  for  those aged 25–49 years  it was 
cancer  (18.5%) and  for  those aged 50–59 years  it was 
diabetes (16.1%).

Injuries
Table 7 shows the age distribution of the samples of 
admissions and deaths due to injuries in cases, where 
data were available on the cause of injury. There was 
a significant association between age and reasons for 
injury when RTAs were analysed against other reasons 
(χ2 =15.8, P  <  0.05). RTAs were  the most  common 
causes of death in all age groups. Among those aged < 
15 years RTAs (37.8%) were  followed by  falls (16.7%) 
as a cause of death, while among those aged 15–24 years 
it was burns (10.8%) and aged 25–49 years it was fight/
stab wounds (20.5%). Ta
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Discussion

Knowledge of the profile of surgical emergencies obtained 
from medical records gives insight into the quantity 
and quality of cases that access the health facility. Data 
about the at-risk population in terms sex and age, type of 
problems at admission, type of problems causing death 
and causes, and type and seriousness of injuries, are useful 
for the planning and management of infrastructure, man-
power and technologies within a health care facility.

Medical emergencies leading to death were biased to-
wards males while among females they were less frequent 
and less severe. Emergencies affecting males were more 
life-threatening, whereas those affecting females were 
more likely to be admissions. While NCDs and injuries 
caused similar rates of admission to hospital, injuries 
caused more deaths among males while NCDs caused 
more deaths among females.

Males were subject to RTAs more often than females, 
both admissions and deaths. The death toll due to RTAs 
was also found to be high among females. Vulnerability 
due to RTAs was high in all age groups.

A distinct age pattern was observed in that the age group 
25–49 years was most vulnerable  to admissions. Emergen-
cies affecting the oldest age group were more life-threatening. 
NCDs caused death more often among the old ages, while 
injuries caused deaths more frequently during adult ages. 
Deaths due to NCDs increased with increasing age.

Among the causes of NCDs, GIT disorders were re-
sponsible for the majority of admission and deaths. Res-
piratory disorders were a higher proportion of admissions 
than deaths, but cancer, cardiac disorders and neurological 
disorders caused more deaths than admissions in the hos-
pital. Among injuries, those due to RTAs were more fatal 
than injuries due to other causes, such as fighting, gunshots, 
suicides, burns or fall. The most common sites of injury lead-
ing to death were those affecting the head or multiple sites.

Conclusions

Despite the increasing incidence of trauma due to RTAs 
and violence in the Middle East and North Africa, accidents 
and injuries were not the most common type of emergency 
at our hospital. NCDs were responsible for 50.0% of deaths 
and 61.6% of admissions. Like other  societies,  the Libya 
Arab Jamahiriya is witnessing an increasing incidence of 
NCDs especially cardiovascular disorders, cancer, diabetes, 
chronic  respiratory disorders  [12]. Our data  are useful 
therefore not only for highlighting which hospital trauma 
facilities need to be prioritized but they also have relevance 
for planning of community health management of NCDs.
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Susceptibility of Candida species isolated from 
immunocompromised patients to antifungal agents
P. Badiee,1 A. Alborzi,1 E. Shakiba,1 S. Farshad 1 and A. Japoni 1

ABSTRACT This study was carried out from October 2003 to March 2007 to investigate susceptibility patterns 
to antifungals of Candida strains isolated from 410 immunocompromised patients in Shiraz, Islamic Republic of 
Iran. Patients were checked for systemic candidiasis. Fungal colonization was determined and clinical samples 
collected from those patients with clinical signs of infections were examined. The carbohydrate assimilation 
patterns of all 354 isolates were studied. Susceptibility of the isolates to antifungal agents was determined using 
the reference broth microdilution method. Candida albicans was the species most often isolated. Voriconazole 
was highly active against all the isolates. Major resistance to itraconazole was observed in all Candida spp. Regular 
investigations into antifungal resistance in medical centres is highly recommended as this will result in more 
efficient management of invasive candidiasis in immunocompromised patients. 

1Microbiology Research Centre, Shiraz University of Medical Sciences, Shiraz, Islamic Republic of Iran (Correspondence to P. Badiee: badieep@
sums.ac.ir).
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ات املستفَردة من املرىض املنقويص املناعة للعوامل املضادة للفطريات حساسية أنواع الـُمْبَيضَّ
باريزة بديع، عبد الوهاب الرُبزي، إالهيه شكيبة، شهره فرهاد، عزيز جابوين

ذراري  حساسية  نامذج  استقصاء  إىل  وهدفت   ،2007 آذار/مارس  إىل   2003 األول/أكتوبر  ترشين  من  املدة  يف  الدراسة  هذه  نفذت  اخلالصـة: 
ات املستفَردة من 410 مرىض َمْنُقويص املناعة بالعوامل املضادة للفطريات، وذلك يف شرياز، مجهورية إيران اإلسالمية. وقد تمَّ فحص املرىض  املبيضَّ
ات اجلهازي، ثم ُزرعت العينات الرسيرية املأخوذة من مرىض الدراسة الذين ظهرت عليهم عالمات رسيرية للعدوى، للتعرف  بحثًا عن داء املبيضَّ
ل الكربوهيدرات يف مجيع املستفَردات البالغ عددها 354  عىل درجة االستعامر بالفطريات ولدراسة هذه املستعمرات. وقد درس الباحثون نامذج متثُّ
مستفَردة. وعنيَّ الباحثون حساسية املستفردات للعوامل املضادة للفطريات باستخدام الطريقة املرجعية للتخفيف املكرويب للمرق. ووجد الباحثون 
ة البيضاء هي النوع األكثر استفرادًا. كام وجدوا أن الفاريكونازول كان ذا مفعول قوّي جتاه مجيع املستفردات. كام وجدوا كذلك مقاومة كبرية  أن املبيضَّ
ة، بإجراء استقصاءات منتظمة للمقاومة ملضادات الفطريات يف املراكز الطبية، ألن  لإليتـراكونازول يف مجيع أنواع املبيضات. ويويص الباحثون بقوَّ

أمثال هذه االستقصاءات تكُفل معاجلًة أكثر كفاءًة ونجاعًة لداء املبيضات الغزوي لدى املرىض املنقويص املناعة.

Sensibilité aux antifongiques des espèces de Candida isolées chez des patients immunodéprimés

RÉSUMÉ La présente étude, réalisée entre octobre 2003 et mars 2007, a recherché les évolutions de la 
sensibilité aux antifongiques des souches de Candida isolées chez 410 patients immunodéprimés dans la ville 
de Chiraz (République islamique d’Iran). Tous les patients ont été examinés à la recherche d’une candidose 
systémique. Une colonisation fongique a été constatée et les échantillons cliniques prélevés chez les patients 
présentant des signes d’infection ont été analysés. Le profil d’assimilation des hydrates de carbone de chacun des 
354 isolats a été étudié. La sensibilité des isolats aux antifongiques a été déterminée aux moyens de la méthode 
de référence de microdilution en milieu liquide. Candida albicans s’est révélé être l’espèce la plus souvent 
isolée. Le voriconazole était hautement actif contre tous les isolats. Une résistance importante de toutes les 
espèces de Candida à l’itraconazole a été observée. Des analyses régulières de la résistance aux antifongiques 
dans les centres médicaux sont fortement recommandées, car les résultats permettront une prise en charge plus 
efficace de la candidose systémique chez les patients immunodéprimés.
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Introduction 

There has been an increase in serious 
fungal infections in recent years, and 
there is a need for new antifungal agents. 
Unlike the development of antibacte-
rial agents, relatively few drug targets 
in fungi have been used in the develop-
ment of currently available antifungal 
agents [1]. Resistance among Candida 
spp. to antifungal drugs is an increas-
ing problem in immunocompromised 
patients [2]. 

Pathogenic fungi represent a seri-
ous threat to the lives and health of 
immunocompromised patients. Until 
recently, treatment of fungal infections 
was started with drugs, including azoles 
and polyenes, which induce severe 
side-effects in the hosts. Only recently 
has antifungal drug susceptibility test-
ing become an important issue. There 
are  2  reasons  for  testing  susceptibil-
ity to antifungals: therapeutic failure for 
amphotericin B has been reported for 
several Candida  spp.  and fluconazole-
resistant fungi have also been reported. 
There is the potential for selection of 
non-albicans Candida spp. of yeasts, 
which may have implications for treat-
ment since many of the non-C. albicans 
yeasts, such as C. glabrata and C. krusei, 
are inherently less susceptible than C. 
albicans to fluconazole [3].

The aim of the present study was 
to examine geographic trends in the 
activities of antifungal agents against 
Candida spp. isolated from immuno-
compromised patients admitted in a 
large teaching hospital, and by doing so 
to promote their effective management. 
The hospital is the only centre for solid 
organ transplant and chemotherapy 
in the south of the Islamic Republic of 
Iran.

Methods

From October 2003  to March 2007, 
410  immunocompromised  patients 
(from  transplant and oncology units) 

were followed up for invasive fungal 
infections in Nemazi Hospital, a large 
teaching hospital in Shiraz University of 
Medical Sciences, Shiraz, southern Is-
lamic Republic of Iran. We checked for 
fungal colonization of patients, and in 
those who had clinical signs of infection, 
clinical samples (blood, urine, oesopha-
geal, oropharyngeal, vagina, biopsy and 
broncho-alveolar  lavage) were  exam-
ined for fungal infection using routine 
methods. The Candida species isolated 
were stored at –70 °C  in 10% glycerol 
for varying periods of time. 

All Candida spp. isolated (354 iso-
lates) were cultured on potato dextrose 
agar (OXOID Ltd, United Kingdom) 
twice,  for  24 h  and  48 h,  at  35 °C  to 
ensure viability and purity. The carbo-
hydrate assimilation patterns of all the 
isolates were studied using the API 32C 
system, according to the manufacturer’s 
procedure  (BioMérieux,  France). 
C. dubliniensis was distinguished from 
C. albicans by molecular assay [4].

Susceptibility patterns of the isolates 
to fluconazole, amphotericin B, ketoco-
nazole, nystatin (SIGMA-Aldrichemie 
GmbH-Steinheim, Germany),  itraco-
nazole (Jenssen Pharmaceutical, Bel-
gium), and voriconazole (Pfizer, United 
Kingdom) were determined by a broth 
microdilution assay according to the 
Clinical and Laboratory Standard In-
stitute (CLSI)  [5]. Stock  solutions of 
drugs were prepared in dimethyl sulfox-
ide or water. 

Two CLSI quality control strains, C. 
parapsilosis ATCC 22019 and C. krusei 
ATCC 6258, were tested each time a set 
of clinical isolates was evaluated [6]. The 
yeast suspension and antifungal dilu-
tion were prepared according to CLSI 
M27-A2 guidelines  [5]. Final concen-
trations of amphotericin B ranged from 
8  to  0.016  µg/mL,  fluconazole  from 
128 to 0.250 µg/mL, nystatin  from 37 
to 0.07 µg/mL and  itraconazole, keto-
conazole and voriconazole from 16 to 
0.032 µg/mL. In each series, 1 positive 
control with no drugs and 1 negative 
control with no fungal suspensions 

were included. The plates were sealed 
and  incubated  at  35 °C.  After  24 h 
and 48 h visual minimum inhibitory 
concentration (MIC) end-points were 
determined with the aid of a mirror. 
Visual end-points were determined as 
described  in  the CLSI guidelines  [5]; 
these recommended end-points for 
azoles are the lowest drug concentra-
tion with a prominent decrease in tur-
bidity (inhibitory concentration that 
gives 50% growth reduction), while for 
amphotericin B and nystatin, the MIC 
was the drug concentration showing 
complete inhibition of growth.

The amount of growth in each tube 
was compared to that of the growth in a 
positive control. Antifungal activity was 
expressed as the MIC of each isolate to 
the drug. The resistance cut-off points 
used were according to CLSI guidelines 
[5] or based on previous investigations 
[7,8]. MIC50 (the MIC at which 50% 
of the isolates are inhibited) and MIC90 
(the MIC at which 90% of  the  isolates 
are inhibited) were also calculated. Data 
were entered into SPSS, version 11.5, 
and were subsequently analysed using 
descriptive statistics and cross tabula-
tion.

The ethics committee of the Clini-
cal Microbiology Research Centre at 
Shiraz University of Medical Sciences 
reviewed and approved the study re-
garding the patients, who gave written 
informed consent before participating 
in the study.

Results

Of the 354 Candida species isolated, 
the most abundant were C. albicans 
(48.6%)  followed by C. krusei  (17.5%), 
C. glabrata (11.3%), C. kefyr (11.3%), C. 
parapsilosis  (5.1%), C. tropicalis  (1.7%) 
and C. dubliniensis  (1.7%)  and  other 
Candida species (2.8%).

There was no significant difference 
between reading plates at 24 h and 48 h 
of  incubation  (24 h  and  48 h MICs 
limits range for isolates were up to 94% 

Book 17-5.indb   426 5/17/2011   1:16:23 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد اخلامس

427

the same); we therefore report findings 
on plates incubated for 48 h. Table 1 
summarizes the resistance to antifungal 
agents: overall, nystatin was the most 
effective against all Candida species 
(lowest resistance) but use of this agent 
is limited to mucosal infections. 

Voriconazole was also highly active 
against  all  the  isolates  (Table 2). All 
Candida  species  except 2.3% of C. al-
bicans  and 3.2% of C. krusei were sus-
ceptible to voriconazole. C. parapsilosis 
was the most sensitive species to vori-
conazole (MIC90: 0.032 µg/mL and 
MIC50: 0.032 µg/mL) and C. krusei the 
least  sensitive (MIC90: 2 µg/mL and 
MIC50: 0.250 µg/mL). Susceptibilities 
for all isolates are given in Table 2.

Among the 354 isolates studied, 
a total of 9 strains (3 C. albicans,  2 C. 
glabrata, 1 C. kefyr, and 3 C. krusei) were 
resistant to both itraconazole and am-
photericin B. Six strains (4 C. albicans, 1 
C. glabrata, 1 C. krusei) were resistant to 
fluconazole and  itraconazole, 4  strains 
(3 C. albicans, 1 C. krusei) to itraconazole 
and ketoconazole,  and 6  strains (2 C. 
albicans, 4 C. krusei) to itraconazole and 
voriconazole. One C. albicans isolate 
from the abdominal fluid of a male who 
had had a liver transplant was resistant 
to  amphotericin B,  fluconazole,  keto-
conazole, and itraconazole. He died 
2 months  after  transplantation.  In 26 
strains highly  resistant  to fluconazole 

[MIC ≥ 64 μg/mL], voriconazole 
MICs were 1–4 μg/mL. In 15 strains 
highly resistant to itraconazole [MIC 
≥ 1 μg/mL], voriconazole MICs were 
also consistently higher, ranging from 1 
μg/mL to 16 μg/mL. 

Discussion

Nearly half the cases of haematogene-
ous candidiasis are now reported to 
be attributed to Candida spp. other 
than C. albicans [9]. In Switzerland the 
distribution of Candida spp. remained 
stable  between 1991  and 2000, with 
C. albicans, C. glabrata and C. krusei ac-
counting  for 66%, 14% and 2% of  all 
cases of candidaemia respectively [10]. 
These data indicate that non-albicans 
Candida spp. and their susceptibility pat-
terns must be considered when treating 
immunocompromised patients. 

We found that voriconazole was more 
active  than fluconazole and  itraconazole 
against all the Candida isolates tested. 
These results lend support to findings re-
ported previously [11]. Fluconazole has a 
broad therapeutic range with low toxic-
ity. Prolonged or repeated exposure to 
low-dose  fluconazole was  associated 
with increased frequency of fluconazole 
resistance in C. albicans isolates [12]. In 
our  study, 64.5% of  total Candida spe-
cies were  sensitive  to fluconazole,  and 

dose-dependent susceptibility was seen 
in 9 isolates.

Long-term itraconazole prophy-
laxis is associated with reduction in 
susceptibility. Resistance to fluconazole 
and itraconazole were mostly noted 
in C. krusei and C. glabrata  isolates;  in 
one  study 72% of C. glabrata isolates 
from patients with advanced cancer 
were  resistant  to both fluconazole and 
itraconazole [13]. In our study, major 
resistance to itraconazole was observed 
in  85.5%  of  isolates  of C. krusei and 
85.0% of C. glabrata,  and 102  strains 
showed dose–dependent susceptibility 
to  itraconazole MICs of 0.25 and 0.5 
μg/mL. Swinn et al.  reported 55% and 
65% of  the non-albicans yeast  isolates 
were susceptible to itraconazole and 
fluconazole respectively [14].

We found species were either resist 
to 2 antifungal agents or had high MIC 
for some antifungal agents. Consistent 
with some previous reports, isolates with 
elevated MICs for 1 azole were generally 
less susceptible to all the azoles. Cross-
tabulation of voriconazole, fluconazole, 
and itraconazole MICs indicated that 
voriconazole MICs  rose with flucona-
zole and itraconazole MICs [14,15].

In recent years, C. glabrata has be-
come a significant cause of fungal infec-
tions [16]. This yeast has low intrinsic 
susceptibility to azole derivatives and 
it is able to acquire resistance during 

Table 1 Resistance rates of Candida spp. to antifungal agents 

Species Total 
No.

AMB FLU ITRA KETO VORI NYS

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

C. albicans 172 12 7.0 16 9.3 26 15.1 10 5.8 4 2.3 2 1.2

C. krusei 62 6 10.0 59 95.2 53 85.5 1 1.6 2 3.2 1 1.6

C. glabrata 40 6 15.0 38 95.0 34 85.0 0 – 0 – 0 –

C. kefyr 40 4 10.0 2 5.0 11 27.5 0 – 0 – 0 –

C. parapsilosis 18 4 22.3 5 27.7 10 55.5 0 – 0 – 2 11.1

Othera 10 0 – 4 40.0 2 20.0 0 – 0 – 0 –

C. tropicalis 6 2 33.3 2 33.3 0 – 0 – 0 – 0 –

C. dubliniensis 6 0 – 0 – 0 – 0 – 0 – 0 –

Total 354 34 9.6 126 35.5 136 38.4 11 3.1 6 1.7 5 1.4
a2 cases each of C. famata, C. lusitanae, C. zeylanides and 4 cases of C. apicolata. 
Resistance was defined as: amphotericin B (AMB) > 1 µg/mL; fluconazole (FLU) ≥ 64 µg/mL; itraconazole (ITRA) ≥ 1 µg/mL; ketoconazole (KETO) ≥ 4 µg/mL; 
voriconazole (VORI) ≥ 8 µg/mL; nystatin (NYS) ≥ 16 µg/mL [5,7,8].
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Table 2 Antifungal susceptibilities of clinical yeast isolates (Candida species) (determined by the National Committee for 
Clinical Laboratory Standards microdilution reference broth method [5])

Organisma/antifungal agent Minimum inhibitory concentration (mg/mL)

Range 50% 90%

C. albicans (172)
Amphotericin B 0.032–8.0 0.064 1.000
Fluconazole 0.250–32.0 0.250 4.000
Itraconazole 0.032–16.0 0.250 0.500
Voriconazole 0.032–16.0 0.032 0.250
Ketoconazole 0.032–8.0 0.032 0.032
Nystatin 0.14–18.5 2.300 4.600

C. krusei (62)
Amphotericin B 0.032–8.0 0.250 1.000
Fluconazole 1.0–64.0 64.000 64.000
Itraconazole 0.250–16.0 0.500 2.000
Voriconazole 0.032–32.0 0.250 2.000
Ketoconazole 0.032–8.0 0.250 4.000
Nystatin 0.290–18.5 2.300 4.600

C. glabrata (40)
Amphotericin B 0.032–8.0 0.250 1.000
Fluconazole 0.125–64.0 32.000 64.000
Itraconazole 0.125–8.0 0.500 1.000
Voriconazole 0.032–2.0 0.125 0.250
Ketoconazole 0.032–4.0 0.125 0.500
Nystatin 0.580–9.25 2.300 4.600

C. kefyr (40)
Amphotericin B 0.032–8.0 0.500 1.000
Fluconazole 0.125–16.0 0.250 8.000
Itraconazole 0.250–8.0 0.500 0.500
Voriconazole 0.032–1.0 0.032 0.064
Ketoconazole 0.032–1.0 0.032 1.000
Nystatin 0.580–9.25 2.300 2.300

C. tropicalis (6)
Amphotericin B 0.250–2.0 0.500 0.500
Fluconazole 0.250–0.500 0.500 0.500
Itraconazole 0.250–0.500 0.250 0.500
Voriconazole 0.032–0.250 0.064 0.250
Ketoconazole 0.032–0.250 0.064 0.250
Nystatin 1.15–2.3 2.300 2.300

C. parapsilosis (18)
Amphotericin B 0.032–16.0 0.250 0.500
Fluconazole 0.125–1.00 0.500 1.000
Itraconazole 0.250–4.0 0.500 0.500
Voriconazole 0.032–0.250 0.032 0.032
Ketoconazole 0.032–0.064 0.032 0.064
Nystatin 1.15–18.5 2.500 9.250

C. dubliniensis (6)
Amphotericin B 0.125–0.250 0.125 0.250
Fluconazole 0.0125–0.5 0.125 0.500
Itraconazole 0.250–0.500 0.250 0.250
Voriconazole 0.032–0.250 0.064 0.250
Ketoconazole 0.032–0.064 0.032 0.064
Nystatin 2.3–4.6 2.300 4.600

aCandida species with less than 6 isolates are not included in the table.
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treatment. Resistance to itraconazole 
was mostly noted in C. glabrata and 
C. krusei isolates. In a study by Seifert et 
al., all C. glabrata were resistant to itraco-
nazole [17]. All the isolates except 5.8% 
of C. albicans, and 1.6% of C. krusei were 
susceptible to ketoconazole. Because 
systemic ketoconazole has a greater 
propensity to inhibit mammalian cyto-
chrome P450, it has fallen out of clinical 
use. We found no serious problem with 
regard to the susceptibility patterns of 
C. tropicalis, C. dubliniensis, and other 
Candida spp. 

Our study covered severely immu-
nocompromised patients, hospitalized 
mainly in the oncology and transplanta-
tion units. The prevalence of invasive 
fungal infection ranges from 5% to 50% 
in kidney and liver transplants [18]. 
Candida spp. and Aspergillus spp. are 
responsible  for more  than 80% of  all 
fungal infections in solid organ trans-
plant recipients and febrile neutropenic 
patients [18,19], in whom these infec-
tions are the major causes of morbidity 
and mortality [20].

It is common practice to adminis-
ter triazoles as prophylaxis for fungal 

infections in our hospitals, and this may 
explain the high rates of resistance of 
the clinical Candida strains (all species) 
to  itraconazole  (38.4%  resistant), flu-
conazole (35.5%) and amphotericin B 
(9.6%). For many years,  amphotericin 
B deoxycholate has been a standard 
therapy for invasive fungal infections 
[21]. Unfortunately, a side-effect of this 
agent  is nephrotoxicity,  and  it  is often 
poorly tolerated. 

As routinely practised, in empiric 
therapy antibiotics are given most often 
to patients before the specific microor-
ganism causing an infection is identi-
fied. Empiric antibiotics are typically 
broad-spectrum, that is, they are effec-
tive against a wide variety of possible 
microorganisms. As shown in our study, 
itraconazole and fluconazole, with resist-
ance  rates of 38.4% and 35.5%, cannot 
be good choices for empirical therapy in 
our region, although they are easily avail-
able and cost-effective. The increased 
loads of intrinsically resistant strains to 
these 2 antifungal agents may account 
for the high resistance rates. It seems that 
voriconazole, although very costly in our 
region, could serve as a more effective 

agent against systemic candidiasis in 
immunocompromised patients.

Conclusions 

As demonstrated,  itraconazole and fluco-
nazole resistance are growing concerns 
in our  region;  thus,  performing  regular 
investigations into antifungal resistance in 
medical centres for more efficient manage-
ment of invasive candidiasis in immuno-
compromised patients is highly warranted. 
In doing so, determining the sensitivity 
profile of community strains is possible 
only through periodic surveillance studies. 
A more cost-effective and efficient therapy 
also needs to be considered.
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Combat drug resistance: No action today, no cure tomorrow

Antimicrobial resistance is not a new problem but one that is becoming more dangerous. Many countries are taking 
action, but urgent and consolidated efforts are needed to avoid regressing to the pre-antibiotic era.

On World Health Day 2011 on 7 April, the World Health Organization (WHO) issued a call for action to halt the 
spread of antimicrobial resistance by introducing a six-point policy package for all countries to combat antimicrobial 
resistance.

WHO is calling on everyone to think, act and take responsibility for combating drug resistance including: policy-
makers and planners, the public and patients, practitioners and prescribers, pharmacists and dispensers, the 
pharmaceutical industry.

Although governments need to take the lead and develop national policies to combat drug resistance, health 
professionals, civil society and other groups can also make important contributions. For example, doctors and 
pharmacists can prescribe and dispense only the drugs that are required to treat a patient, rather than automatically 
giving either the newest or best-known medicines. Patients can stop demanding that doctors give them antibiotics when 
they may not be appropriate. Health professionals can help rapidly reduce the spread of infection in health care facilities.

Further information about WHO’s six-point policy package to combat drug resistance can be found at: http://www.
who.int/world-health-day/2011/en/index.html 
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La morbidité respiratoire en médecine générale dans 
la région de Sousse (Tunisie)
T.N. Ajmi,1 I. Bougmiza,1 C. Zedini,1 M. El Ghardallou,1 R. Gataa 1 et A. Mtiraoui 1

Respiratory morbidity in family practice in the region of Sousse, Tunisia

We determined the profile of respiratory morbidity in family practice in the region of Sousse. We conducted 
a cross-sectional study in 86 primary health care centres in Souse over 1 year (2002–03). Medical records for 
3 weeks per season were randomly selected. The International Classification of Primary Care (ICPC) was used 
to code recorded data. Respiratory diseases ranked first both for reason for consultation (8397/24 882, 33.7%) 
and for diagnosis made (7788/18 097, 43.0%). Of the 7715 respiratory complaints, cough was the most common 
complaint (54.8%). Of respiratory diagnoses, 37.1% were acute tonsillitis, 26.5% acute bronchitis and 21.6% were 
acute respiratory tract infection. Children under 5 years were most affected by acute upper respiratory tract 
infections (44.5%). Acute bronchitis was the primary diagnosis for patients aged over 45 years.

1Département de médecine communautaire, Faculté de médecine Ibn El Jazzar Sousse, Sousse (Tunisie) (Correspondance à adresser à T.N. Ajmi : 
thourayaajmi@laposte.net).

Reçu : 10/01/10; accepté : 29/04/10

معدالت األمراض التنفسية يف العيادات الطبية العامة يف منطقة سوسة باجلمهورية التونسّية
ثريا النابيل العجمي، إهياب بوقميزة، شكيب زدين، مريم القردلو، رضا َقطعة، عيل مطرياوي

اخلالصـة: قام الباحثون بتحديد مرتسم األمراض التنفسية يف العيادات الطبية العامة يف منطقة سوسة، وذلك من خالل إجراء دراسة مستعرضة يف 
جوع إىل سجالت طبية تغطي 3 أسابيع لكل  86 مركزًا من مراكز الرعاية الصحية األولية يف سوسة عىل مدى سنة كاملة )2002-2003(، وذلك بالرُّ
فصل من الفصول عىل نحٍو عشوائي؛ مستخِدمنَي التصنيف الدويل للرعاية األولية لتـرميز املعطيات املسجلة. ثم قاموا برتتيب األمراض التنفسية 
وفقًا للفصل الذي طلبت فيه االستشارة فوجدوا أن عددها 8397 من أصل 24882 )33.7%(، ثم وفقًا للتشخيص فوجدوا أن عددها 7788 من أصل 
َل السعاُل الشكوى األكثر شيوعًا )54.8%(. ومن بني التشخيصات التنفسية  18097 )43.0%(. ومن بني الشكاَوى التنفسية التي بلغ عددها 7715، َمثَّ

ُبل التنفسية احلاد 21.6%. وكان األطفال دون سن اخلامسة هم األكثر  كان التهاب اللوزتني احلاد 37.1%، والتهاب القصبات احلاد 26.5%، والتهاب السُّ
َعبي( هو التشخيص الرئييس لدى املرىض فوق سن  ُبل التنفسية العلوية احلاد 44.5%، يف حني كان التهاب القصبات )االلتهاب الشُّ إصابة بالتهاب السُّ

اخلامسة واألربعني.

RÉSUMÉ Nous avons déterminé le profil de la morbidité respiratoire en médecine générale dans la province 
de Sousse. Nous avons mené une étude transversale dans 86 centres de santé de base à Sousse durant une 
année (2002-2003), en procédant par tirage au sort des fiches médicales durant trois semaines par saison. Le 
codage des motifs et des diagnostics a été fait selon la Classification internationale des soins primaires (CISP). Les 
affections respiratoires occupaient le premier rang aussi bien pour les motifs de consultation (8397/24 882, 33,7 %) 
que pour les diagnostics (7788/18 097, 43,0 %). Parmi les 7715 plaintes respiratoires, la toux représentait le motif le 
plus fréquent (54,8 %). Les diagnostics étaient représentés par l’angine aiguë (37,1 %), la bronchite aiguë (26,5 %) 
et les infections aiguës des voies respiratoires (21,6 %). Les enfants de moins de 5 ans étaient plus atteints par des 
infections aiguës des voies respiratoires supérieures (44,5 %). La bronchite aiguë était le principal diagnostic pour 
les patients âgés de plus de 45 ans. 
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Introduction

Selon le rapport de l’Organisation 
mondiale  de  la  Santé  en  2000,  les 
pathologies respiratoires représentaient 
17,4  %  des   causes   de   décès   et 
13,3 % des  causes  d’invalidité [1],  ce 
qui constitue un coût économique 
et social exorbitant. L’asthme et la 
broncho-pneumopathie chronique 
obstructive (BPCO)  touchent  aux 
É t a t s - U n i s  a p p r o x i m a t i v e m e n t 
30 millions d’individus et  constituent 
la quatrième cause de décès. La BPCO 
représente une mortalité qui ne cesse 
d’augmenter [2,3]. Elle  coûte plus de 
30 millions de dollars des États-Unis par 
an pour arrêt de travail [4,5].

L e s  é t u d e s  i d e n t i fi a n t  l e s 
caractéristiques épidémiologiques des 
pathologies  respiratoires  en première 
ligne sont peu nombreuses [6,7]. 
En Tunisie, les travaux décrivant la 
morbidité respiratoire diagnostiquée en 
première  ligne  sont  rares, pourtant  les 
pathologies respiratoires constituent le 
motif le plus commun de consultation. 
Les objectifs de notre étude étaient 
d’identifier la morbidité ressentie et 
la morbidité diagnostiquée dans les 
centres de  santé de base (CSB) de  la 
région de Sousse (Tunisie) et de relever 
les pathologies respiratoires qui ont été 
référées pour avis médical spécialisé.

Méthodes

Il s’agissait d’une étude descriptive de 
nature transversale effectuée durant 
une année (de  juin 2002 à mai 2003) 
dans les CSB de Sousse (centre-est de la 
Tunisie). Au cours de chaque saison de 
l’année, trois semaines successives ont 
été choisies au hasard, durant lesquelles 
s’est effectuée la collecte de données.

U n  é c h a n t i l l o n  a l é a t o i r e 
systématique (pas de sondage de 5) des 
consultants au sein de chaque structure 
de santé participante a été constitué. Le 
choix des participants à  l’enquête  s’est 
effectué selon l’ordre d’inscription au 

registre du centre, le jour même de la 
consultation.

La collecte des données s’est basée  
s u r  u n e  fi c h e  d e  c o l l e c t e  d e 
renseignements remplie  par  les 
médecins,  permettant d’explorer 
trois aspects importants au cours du 
contact  médecin-malade,  à  savoir : 
1)   le   moti f   de   consultat ion  ou 
demande de soins, tel qu’exprimé par 
le malade ; 2)  le diagnostic ou  résultat 
de consultation porté par  le médecin ; 
et  3)  les  procédures  diagnostiques, 
t h é r a p e u t i q u e s  e t  p r é v e n t i v e s  
entreprises dans le processus de soins  
et de prise en charge des cas. Nous nous 
sommes  limités  dans  notre  étude  à 
analyser les motifs et les diagnostics.

Le codage de l ’ information a 
été réalisé selon la Classification 
internationale  des  soins  primaires  à 
sa  deuxième  révision (CISP-2) [8]. 
L’analyse et la saisie des données ont 
été effectuées en utilisant le logiciel 
SPSS 10.0. Les  tests  statistiques utilisés 
sont le test de χ2 d’indépendance. Le 
seuil de signification choisi était de 5 %.

Les résultats ont été présentés par 
rapport au total des consultations, 
en sachant qu’un consultant peut 
se présenter plus d’une fois lors des 
trois semaines d’étude ou durant les 
quatre périodes. Les calculs des taux 
étaient rapportés soit par rapport aux 
consultations pour l’identification du 
profil des consultants, soit par rapport 
au total des motifs ou diagnostics quand 
on parle de la morbidité. Un consultant 
peut avoir plus d’un motif et plus d’un 
diagnostic.  Il  est  à  noter  que  certains 
totaux ne coïncident pas exactement 
avec le total des consultations à cause des 
données manquantes.

Résultats

Le total des consultations, tous âges 
et  sexes  confondus  était  de  16 271. 
Quatre-vingt-six CSB ont participé 
à  cette  enquête,  soit  92,5 %  du  total 
des structures publiques de la région 

de  Sousse  qui  se  chiffrait  à  93 CSB 
en 2003.

Profil des consultants
L’âge médian des consultants était de 
24 ans. Les âges extrêmes s’étalaient de 
la naissance à 103 ans. Les consultations 
des enfants de moins de 15 ans et celles 
des personnes âgées de 65 ans et plus 
représentaient  respectivement 32,8 % 
et 13,5 % du total des consultations. La 
répartition selon le sexe montrait une 
prépondérance féminine à partir de l’âge 
de 15 ans (Figure 1). L’origine urbaine 
était  retrouvée  dans  71,8 %  chez  les 
malades. Cette répartition selon le lieu de 
résidence coïncide avec celle retrouvée 
dans la répartition régionale selon les 
statistiques de l’Institut National de 
la Statistique [9]. Les patients étaient 
affiliés à une caisse de  sécurité  sociale 
dans 65,3 % des cas.

Caractéristiques de la 
consultation
Les consultations étaient attribuables 
à  un  problème  de  santé  aigu  dans 
76,4 % des cas,  au  suivi de pathologie 
chronique dans  12,8 % des  cas  et  au 
contrôle de pathologie aiguë dans 
5,3 % des cas. Au cours de cette étude, 
24 882 motifs ont été enregistrés, ce qui 
correspond en moyenne à 1,89 motif 
par consultation (IC95% :  1,88-1,90).  
Le nombre de diagnostics évoqués 
par les médecins généralistes a été de 
18 097, soit en moyenne 1,18 diagnostic 
par consultation (IC95%   :  1,17-1,18).  
La durée moyenne de consultation était 
de 6,7 minutes (écart type [ET] 3,7).

Motifs de consultation 
d’origine respiratoire
Les motifs de consultation rapportés 
au chapitre respiratoire, selon la CISP, 
ont  occupé  le  premier  rang (33,7 %, 
n = 8397)  par  rapport  au  total  des 
motifs (Tableau  1).  La  répartition 
des motifs de consultation, selon les 
composants de la CISP, montre 
que les patients se sont présentés 
soit pour plaintes respiratoires dans 

Book 17-5.indb   432 5/17/2011   1:16:25 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد اخلامس

433

92,5 %  des  cas (n = 7715),  soit  avec 
un diagnostic déjà  connu dans 7,8 % 
des cas (n = 661),  soit pour  résultat de 
bilan ou renouvellement d’ordonnance 
dans 0,2 % des cas (n = 21). Parmi  les 
plaintes, la toux a représenté le motif 
le  plus  fréquent (54,8 %),  suivi  des 
plaintes  de  gorge (25,7 %),  plaintes 
du nez, éternuement et congestion 
nasale (12,2 %) (Tableau 2). La  toux 
était la plainte la plus fréquente pour 
chacune des classes d’âge considérées. 
De même,  la  toux  était  la  première 
plainte relevée chez les consultants 
aussi bien de sexe masculin que 
féminin (respectivement  56,4 %  et 
53,7 %) par rapport au total des plaintes 
pour chaque sexe. De même, la toux 
était plus fréquemment retrouvée que 
les autres plaintes (p < 0,0001) durant 
les quatre  saisons de  l’année :  47,8 % 
du  total des plaintes en été, 51,1 % en 
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Figure 1 Répartition des consultations en fonction du sexe des patients et des classes d'âge

Tableau 1 Répartition des motifs selon les chapitres de la CISP

Code CISP Chapitre Nbre Fréquence 
relative (%)

R Respiratoire 8397 33,7

D Digestif 3308 13,3

A Général 3242 13,0

L Ostéo-articulaire 2077 8,3

N Neurologique 2045 8,2

S Cutané 1704 6,8

K Circulatoire 1195 4,8

F Œil 758 3,0

T Endocrino-métabolique 667 2,7

H Oreille 552 2,2

U Urologique 539 2,2

X Génital féminin 154 0,6

B Hématologique 123 0,5

P Psychologique 90 0,4

Y Génital masculin 18 0,1

W Grossesse, accouchement 10 0,0

Z Social 3 0,0

Total 24 882 100

CISP : Classification internationale des soins primaires.
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automne, 61,3 % en hiver et 54,5 % au 
printemps.

Pathologies respiratoires 
relevées par les médecins 
généralistes
La classification, selon la CISP, des 
résultats de consultation a montré que 
les pathologies diagnostiquées (ou 
motifs qui restent parfois exprimés 
sous forme  de  plaintes)  par  les  
m é d e c i n s  m o n t r e n t  q u e  l e s 
principales affections rencontrées en 
première  ligne  étaient  représentées 
dans  près  de  80 %  des  cas  par  les 
affections  respiratoires (43,0 %), 
d i g e s t i v e s   ( 1 0 , 1   % ) ,   o s t é o -
articulaires (8,9 %),  circulatoires (8,7 %) 
et   cutanées (8,4 %) (Tableau 3).  
Parmi les 7788 résultats de consultation 
relati fs  au chapitre respiratoire, 
7677 diagnostics ont été identifiés 
soit  98,6 %.  Les  7677 diagnostics 
sont représentés essentiellement par 
l’angine aiguë (37,1 %),  les bronchites 
aiguës (26,5 %)  et  les  infections  
aiguës des voies respiratoires supérieu-
res  (IVRS) (21,6 %)(Tableau 4). 
Ces  dernières  englobent  selon  la 
CISP-2 :  rhinite  aiguë,  coryza,  rhume, 
rhinopharyngite, pharyngite aiguë. 

L’asthme n’a été mentionné que dans 
1,4 % des cas. Les 28 cas de tuberculose 
mentionnés étaient soit une tuberculose 
pulmonaire suspectée selon les signes 
cliniques, soit un suivi de tuberculeux 
déjà connus. La bronchite chronique et 

les BPCO sont retrouvées dans 32 cas, 
soit 0,4 % du total des diagnostics.

Les enfants de moins de 15 ans 
étaient plus atteints par des IVRS pour la 
classe des moins de cinq ans (44,5 %) et 
par les angines aiguës (50,5 %) pour les 

Tableau 2 Répartition des plaintes respiratoires selon la CISP

Code CISP Symptômes et plaintes Nbre Fréquence Relative (%)

R05 Toux 4228 54,8

R21 Symptômes/plaintes gorge 1988 25,7

R08 Autres symptômes plaintes nez 592 7,7

R07 Éternuement/congestion nasale 346 4,5

R02 Souffle court/dyspnée 216 2,8

R01 Douleur attribuée au système respiratoire 156 2,0

R23 Symptôme et plainte de la voix 61 0,8

R06 Saignement de nez/épistaxis 38 0,5

R04 Autres problèmes respiratoires 31 0,4

R03 Sibilances 30 0,4

R29 Autres symptômes respiratoires 11 0,1

R09 Symptômes plaintes sinus 7 0,1

R24 Hémoptysies 7 0,1

R22 Symptômes plaintes amygdales 3 0,0

R28 Fonction limitée/invalidité 1 0,0

Total 7715 100

CISP : Classification internationale des soins primaires.

Tableau 3 Répartition des diagnostics selon les chapitres de la CISP

Code CISP Chapitre Nbre Fréquence 
relative (%)

R Respiratoire 7788 43,0

D Digestif 1833 10,1

L Ostéo-articulaire 1611 8,9

K Circulatoire 1574 8,7

S Cutané 1515 8,4

T Endocrino-métabolique 746 4,1

F Œil 631 3,5

A Général 547 3,0

U Urologique 479 2,6

H Oreille 367 2,0

B Hématologique 356 2,0

N Neurologique 312 1,7

X Génital féminin 141 0,8

P Psychologique 136 0,8

W Génital masculin 31 0,2

Y Grossesse, accouchement 22 0,1

Z Social 8 0,0

Total 18097 100

CISP : Classification internationale des soins primaires.
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enfants âgés de 5 à 14 ans. Les angines 
aiguës occupaient le premier rang pour 
les classes d’âge de 15 à 24 ans (46,6 %) 
et de 25 à 44 ans (41,5 %). La bronchite 
aiguë était le principal diagnostic aussi 
bien  pour  les  adultes  âgés  de  45  à 
64 ans (35,4 %) que pour les personnes 
âgées de 65 ans et plus (44,3 %). Les cas 
de tuberculose respiratoire ont intéressé 
les consultants âgés de 15 ans et plus, et 
un malade sur trois était une personne 
âgée de 65 ans et plus.

Pathologies nécessitant des 
références pour avis spécialisé
Les références toutes pathologies 
c o n f o n d u e s  r e p r é s e n t a i e n t 
5,3 % (n = 957) des 18 097 diagnostics. 
L e s  r é f é r e n c e s  p o u r  a ff e c t i o n s 
r e s p i r a t o i r e s  o n t  o c c u p é  l a 

cinquième  place  (11,9 %),  après  
les pathologies ophtalmiques (12,3 %), 
c u t a n é e s   ( 1 3 , 7   % ) ,   o s t é o -
a r t i c u l a i r e s   ( 1 3 , 7   % )   e t 
digestives (14,7 %),  du  total   des 
pathologies rencontrées au cours de 
l’enquête.

Dans  98,5 %  des  cas,  le médecin 
généraliste prend en charge ses 
malades consultant pour affections 
respiratoires.  Seulement  1,5 %  des 
diagnostics  respiratoires  (n = 114) 
ont  nécessité  d’être  adressés  à  des 
médecins spécialistes,  pour avis, 
complément d’investigation ou prise 
en  charge (Tableau 5).  Seulement 
1,3 % des  IVRS  étaient  référées  par 
rapport au total des IVRS vues par 
les médeacins. Les angines aiguës 
sont prises en charge par le médecin 

généraliste  dans  99,3 %  des  cas. 
La dyspnée,  l ’hypertrophie  des 
amygdales, les corps étrangers des voies  
respiratoires, l’épistaxis et la rhinite 
allergique sont les principales plaintes 
ou diagnostics ayant nécessité des 
références.

Les enfants de moins de 15 ans 
étaient plus référés pour maladies 
respiratoires infectieuses telles que les 
IVRS, les bronchiolites et les angines. 
La référence pour asthme a été faite 
dans cinq cas sur les 50 enfants âgés de 
moins de 15 ans. Les adultes de 15 ans 
à 64 ans étaient référés plutôt pour des 
pathologies respiratoires infectieuses : 
IVRS et angine. Trois malades âgés de 
15  à  64 ans ont  été  référés  pour une 
BPCO. Les personnes âgées de 65 ans 
et plus étaient référées plutôt pour 
bronchite aiguë, IVRS et tuberculose 
pulmonaire.

Discussion

Cette étude menée dans 86 CSB 
nous a permis d’avoir  un profil  
épidémiologique de la morbidité 
respiratoire, tant exprimée par les 
malades que diagnostiquée par les 
médecins généralistes. Au cours de la 
réalisation de cette étude, nous avons 
été confrontés à certaines  limites dont 
les suivantes :

la non-participation de 7 CSB •	
p a r m i  l e s  9 3  C S B ,  q u i  é t a i t 
expliquée soit par des spécificités 
de consultation (4 CSB pratiquent 
des consultations pour maladies 
chroniques ou pédiatrie  seulement), 
soit par le refus de participation de 
trois médecins ;

l ’uti l isation de la  CISP quant •	
à  la  sélection  des  pathologies  
respiratoires. Notre étude s’est 
basée sur la sélection du chapitre  
respiratoire. Cependant, les IVRS 
telles que les otites n’ont pas été 
incluses dans notre étude,  vu 
que ces pathologies font partie du 
chapitre « oreille ».

Tableau 4 Répartition des diagnostics respiratoires selon la CISP

Code CISP Chapitre Nbre Fréquence 
relative (%)

R76 Angine aiguë 2845 37,1

R78 Bronchite aiguë/bronchiolite 2031 26,5

R74 Infections aiguës voies 
respiratoires supérieures 1659 21,6

R80 Grippe 638 8,3

R75 Sinusite aiguë ou chronique 113 1,5

R96 Asthme 109 1,4

R77 Laryngite, trachéite aiguë 64 0,8

R81 Pneumonie 60 0,8

R83 Autre infection respiratoire 39 0,5

R70 Tuberculose (A70) 28 0,4

R97 Rhinite allergique 28 0,4

R79 Bronchite chronique 18 0,2

R95 Maladie pulmonaire chronique 
obstructive 14 0,2

R87 Corps étranger nez, larynx, 
bronches 7 0,1

R90 Hypertrophie amygdales, 
végétations adénoïdes 7 0,1

R99 Autre maladie respiratoire 6 0,1

R73 Furoncle, abcès du nez 4 0,1

R84 Cancer bronches, poumon 4 0,1

R82 Pleurésie, épanchement pleural 2 0,0

R88 Autre lésion traumatique 
système respiratoire 1 0,0

Total 7677 100

CISP : Classification internationale des soins primaires.
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Malgré ces limites, ce travail a permis 
d’identifier les motifs et les diagnostics 
qui   se  rapportaient   à   l ’apparei l 
respiratoire dans les structures publiques 
de  la  région  de  Sousse (Tunisie).  
Au  total, 16 271 consultations ont été 
analysées. Les affections respiratoires 
ont occupé le premier rang, tant pour 
les motifs de consultation (33,7 %) que 
pour  les diagnostics (43,0 %). L’étude 
menée par l’Organisation mondiale de 
la Santé, de 1997 à 2000, dans neuf pays 
en développement à propos des  soins 
respiratoires dans les services de soins 
primaires a montré que les infections 
respiratoires aiguës représentaient 
80 % du total des affections respiratoires 
rencontrées  dans  ces  services [10]. 
Cette même étude a montré qu’en 
Argentine, en Guinée, au Maroc, au 
Népal  et  en Thaïlande,  environ 18 % 
des patients de plus de cinq ans qui 

ont consulté les services de soins 
primaires avaient des symptômes 
respiratoires [10]. Cette prédominance 
des affections respiratoires (en tant 
que motifs)  a  aussi  été  retrouvée  et 
décrite  par  Wun (44 %) [11],  de 
Silva (31,6 %) [12] et    Pult (11,8 %) [13] 
dans des études réalisées dans d’autres 
pays.

Parmi les 7715 plaintes respiratoires, 
80,5 % sont  représentées par  la  toux et  
les  maux  de  gorge.  Cette  première 
position qu’occupe la toux a été 
retrouvée dans les études de Wun [11], 
de  Silva [12]  et  Hong [14].  Dans 
une étude nord-américaine, la toux 
a  constitué  le  troisième  motif  de 
consultation en médecine générale [15]. 
La démarche clinique  face à une  toux 
aiguë chez un enfant de moins de 
cinq ans est facilitée par la démarche 
décrite dans la Prise en charge intégrée 

des  maladies  de  l’enfant (PCIME) 
appliquée dans plusieurs pays, dont la 
Tunisie. Seulement, une telle démarche 
n’existe pas pour les enfants scolarisés, 
les adolescents et les adultes. Elle serait 
souhaitable pour offrir une démarche 
allant du symptôme vers la décision, 
et  aiderait  les médecins  à  assurer des 
soins de qualité [10]. Pour corriger cette 
lacune, Murray présente dans son article 
les justificatifs pour la mise en place 
de la stratégie d’approche pratique de 
la santé respiratoire (Pratical Approach 
to Lung Health - PAL) qui  consiste en 
une approche syndromique structurée, 
en fournissant les moyens de gérer 
les types les plus courants de troubles 
respiratoires chez les patients âgés de 
plus de cinq ans [16]. Abu Rumman 
dans  son  étude  réalisée  auprès  de 
25 médecins  généralistes  en  Jordanie 
a montré qu’une formation de ces 

Tableau 5 Répartition des pathologies respiratoires ayant nécessité des références pour avis spécialisé

Code CISP Diagnostic Total des diagnostics ou 
plaintes vu(e)s par les médecins 

généralistes (Nbre)

Nbre de cas 
référés

Taux de référence par 
pathologie (%)

R74 Infections aiguës voies 
respiratoires supérieures 1659 22 1,3

R76 Angine aiguë 2845 21 0,7

R78 Bronchite aiguë/bronchiolite 2031 21 1,0

R96 Asthme 109 10 9,2

R75 Sinusite aiguë ou chronique 113 8 7,1

R06 Épistaxis 17 4 23,5

R97 Rhinite allergique 28 4 14,3

R70 Tuberculose (A70) 28 3 10,7

R80 Grippe 638 3 0,5

R81 Pneumonie 60 3 5,0

R95 Maladie pulmonaire chronique 
obstructive 14 3 21,4

R77 Laryngite, trachéite aiguë 64 2 3,1

R83 Autre infection respiratoire 39 2 5,1

R90 Hypertrophie amygdales, 
végétations adénoïdes 7 2 28,6

R99 Autre maladie respiratoire 6 2 33,3

R02 Dyspnée 2 1 50,0

R07 Congestion nasale 6 1 16,6

R87 Corps étranger nez, larynx, 
bronches 7 1 14,3

R82 Pleurésie, épanchement pleural 1 1 100

Total - 114
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médecins  à  propos  de  l’approche 
pratique de la santé respiratoire diminue 
le nombre de médicaments prescrits 
par patient de 12,2 % et  réduit  le coût 
moyen des médicaments prescrits par 
patient de 8,7 % [17].

Quatre-vingt-cinq pour cent des 
diagnostics respiratoires intéressaient 
l’angine aiguë, la bronchite aiguë 
et les IVRS. Gataa, dans son étude 
effectuée dans les CSB de Sousse, a 
noté que les cinq premiers diagnostics 
étaient représentés par l ’angine 
a iguë   (15 ,7  %) ,   les   bronchi tes 
chroniques (11,2 %),  les  IVRS (9,2 %), 
l’hypertension  artérielle (6,2 %)  et  la 
grippe (6,2 %) [18]. Soltani, dans  son 
étude effectuée  à Monastir (Tunisie), 
a rapporté aussi le premier rang 
occupé par les angines aiguës [19]. 
Les maladies chroniques respiratoires, 
notamment l’asthme et les BPCO, 
n’ont été rencontrées que dans 
1,8 % des diagnostics  respiratoires. 
L’étude de Hajem  réalisée  auprès de 
2400 ménages  tunisiens en 2000-2001 
a montré que 4,2 % des causes médicales 
de décès survenus en 2001 sont dues à 
des broncho-pneumopathies [20]. Ces 
dernières  représentent  la  cinquième 
cause  de  décès,  toutes  pathologies 
confondues  et  la  première  cause 
de  décès  par maladies  respiratoires. 
Tirimanna, dans son étude comparative 
en 1977 et en 1992,  a conclu,  tout en 
utilisant  les mêmes critères de sévérité 
de l’asthme/BPCO, qu’il y a réellement 

une augmentation de la prévalence de 
l’asthme et de la BPCO, marquée par une 
augmentation de cas classés légers [21]. 
L’identification précoce et le traitement 
permettent de réduire la morbidité et la 
mortalité de ces pathologies [22,23].

La tuberculose pulmonaire, encore 
endémique en Tunisie, a été retrouvée 
dans  notre  étude  chez  28 patients, 
soit  0,3 %  du  total  des  diagnostics 
respiratoires. La prise en charge des cas 
suspects de tuberculose est standardisée 
selon les directives du Programme 
national de Lutte contre la Tuberculose. 
La région de Sousse avait un taux 
d’incidence de  la  tuberculose en 2005 
de 24,2 pour 100 000 habitants contre 
20,7 pour 100 000 habitants à  l’échelle 
nationale  pour  la même  année [24]. 
Pour les pays en développement, 
l’initiative « PAL » de l’Organisation 
mondiale de la Santé recommande, 
au niveau des soins primaires, une 
approche standardisée pour la détection 
des principales maladies respiratoires, 
y compris l’asthme et la tuberculose, 
par l’utilisation des algorithmes basés 
sur  les  symptômes  respiratoires [25]. 
La mise en œuvre de la stratégie PAL 
nécessite le respect et l’application de 
dix étapes rapportées d’après l’étude de 
Erhola [26].

Les références toutes pathologies 
c o n f o n d u e s  r e p r é s e n t e n t 
5,3 % (n = 957) des 18 097 diagnostics, 
soit 53 références pour 1000 diagnostics. 
L’étude d’Evans citée dans l’étude 

de O’Donnell [27]  relève  un  taux de 
référence de 44,7 pour 1000. Parmi  les 
114 cas  référés (1,5 %),  les  BPCO  et 
l’asthme représentaient 30,5 % des cas. 
Hak, dans son étude qui a porté sur 
l’incidence des infections respiratoires 
en médecine générale au Pays-Bas, a 
relevé  4 %  de  cas  référés  pour  avis 
spécialisé [28].

Conclusion

Au total, cette étude nous a permis 
d’avoir une idée sur les principales 
pathologies respiratoires vues par les 
médecins généralistes exerçant dans les 
CSB de  la  région de Sousse (Tunisie). 
L’intérêt réside non seulement dans un 
suivi épidémiologique en réalisant une 
étude similaire dans quelques années, 
mais aussi pour une orientation ciblée 
de la formation médicale continue. De 
même, d’autres études complémentaires 
peuvent être réalisées pour identifier les 
pratiques médicales face aux principales 
pathologies identifiées.
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Ecology of malaria vector Anopheles culicifacies in 
a malarious area of Sistan va Baluchestan province, 
south-east Islamic Republic of Iran
H. Vatandoost,1 S.N. Emami,1 M.A. Oshaghi,1 M.R. Abai,1 A. Raeisi,2 N. Piazzak,3 M. Mahmoodi,4 K. Akbarzadeh 1 and 
M. Sartipi 5

ABSTRACT A study was done of the bionomics, insecticide susceptibility and irritability status of Anopheles 
culicifacies in Sistan va Baluchestan province. Sampling was performed to determine the following parameters: 
species identification, seasonal activity, adult and larval susceptibility tests, irritability tests, anthropophily index 
and sporozoite rate. An. culicifacies adults were susceptible to all tested pyrethroid insecticides. An. culicifacies 
started to appear indoors in late May, showing 2 peaks in June and September. Fenitrothion, cyfluthrin and 
permethrin had the least irritancy effect and DDT the highest. Only 2/860 females tested were infected with 
Plasmodium spp. (sporozoite rate: 0.25%). ELISA testing of 250 blood meals derived from night-biting collections 
of female mosquitoes from humans and cows revealed that only 12.5% were human-fed.

1Department of Medical Entomology and Vector Control; 4Department of Biostatistics, School of Public Health and National Institute of Health 
Research, Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran (Correspondence to H. Vatandoost: hvatandoost@yahoo.com).  
2Malaria Department, Ministry of Health and Medical Education, Tehran, Islamic Republic of Iran.
3Institute Pasteur of Iran, Tehran, Islamic Republic of Iran.
5Zahedan University of Medical Sciences, Zahedan, Islamic Republic of Iran.

السامت اإليكولوجية لألنوفيلة البعوضية الوجه الناقلة للمالريا يف مناطق متأثرة باملالريا يف والية سيستان وبلوشستان، جنوب 
رشق مجهورية إيران اإلسالمية

حسن وطن دوست، نوشني إمامي، حممد عيل عشاقي، حممد رضا عبائي، أمحد رئييس، نور بيازك، حممود حممودي، كامران أكربزاده، حممد رستيبي

اخلالصـة: التزال املالريا متثِّل إحدى املشاغل الرئيسية للصحة العمومية يف اجلزء اجلنويب الرشقي من مجهورية إيران اإلسالمية. وقد أجرى الباحثون 
امت البيولوجية، واحلساسية ملبيدات احلرشات والتهيجيَّة لألنوفيلة البعوضية الوجه يف والية سيستان وبلوشستان، ومُجعت العينات  دراسة حول السِّ
لتعيني كلٍّ من النوع والنشاط الفصيل، واختبارات احلساسية لكلٍّ من الريقات والكاهالت، واختبارات التهيجيَّة ومنسب الولوع بالبرش، ومعدل 
اسة جلميع مبيدات احلرشات من املركبات البريوثرويدية، وهي تبدأ  احليوانات البوغية. ووجد الباحثون أن األنوفيلة البعوضية الوجه البالغة هي حسَّ
بالظهور داخل املباين يف أواخر شهر أيار/مايو، مع ذروتني إحدامها يف حزيران/يونيو والثانية يف أيلول/سبتمرب. ويف حني يتمتع الـ د.د.ت بأعىل 
تأثري مهيج فإن الفينيتـروثيون والسيفلوثرين والبريمثرين هي األقل إهاجًة. وكان بعوضتان من أصل 860 بعوضة أنثى ُمْنَعِدَيَتنْي بأنواع املتصورات 
)معدل احليوانات البوغية 0.25%(، وأجرى الباحثون اختبار مقايسة املمتز املناعي املرتبط باإلنزيم عىل 250 وجبة دموية مأخوذة من جمموعات من 

البعوضات اإلناث تناولت وجبتها املسائية من الناس ومن األبقار واتضح أن 12.5% منها قد تغذت عىل البرش.

Écologie du vecteur du paludisme Anopheles culicifacies dans une région impaludée de la province du Sistan-
Baloutchistan, au sud-est de la République islamique d’Iran

RÉSUMÉ Une étude de la bionomie d’Anopheles culicifacies, de sa sensibilité et de son irritabilité aux insecticides 
a été conduite dans la province du Sistan-Baloutchistan. Des échantillons ont été prélevés pour déterminer 
les paramètres suivants : identification des espèces, activité saisonnière, test de sensibilité des adultes et des 
larves, tests d’irritabilité, indice d’anthropophilie et indice sporozoïtique. Les An. culicifacies adultes étaient 
sensibles à tous les insecticides pyréthroïdes testés. Des individus de l’espèce An. culicifacies commençaient 
à être observés dans les bâtiments vers la fin du mois de mai avec deux pics, un en juin et un en septembre. 
Le fénitrothion, la cyfluthrine et la perméthrine avaient le pouvoir irritant le plus faible, à l’opposé du 
dichlorodiphényltrichloroéthane (DDT) qui était le plus irritant. Seules deux femelles sur les 860 analysées 
étaient infectées par Plasmodium spp. (indice sporozoïtique : 0,25 %). L’analyse par la technique ELISA de 
250 repas de sang provenant de piqûres nocturnes par des moustiques femelles sur des humains et des vaches a 
révélé que seuls 12,5 % des repas étaient composés de sang humain.

Book 17-5.indb   439 5/17/2011   1:16:26 PM



EMHJ  •  Vol. 17  No. 5  •  2011 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

440

Introduction

Malaria remains a major public health 
concern in the south-east of the Islamic 
Republic of Iran in the provinces of 
Sistan va Baluchistan, Hormozgan and 
the tropical areas of Kerman provinces, 
where it is characterized as “refractory 
malaria”. About 80% of all malaria cases 
in  the  country  occur  here  [1,2]. The 
pattern of malaria  is  unstable, with 2 
seasonal peaks, primarily in the spring 
and autumn, with outbreaks usually oc-
curring after the rainy season. Although 
6 anopheline mosquitoes are known 
to be the malaria vectors in the south-
east Islamic Republic of Iran (Anopheles 
culicifacies, An. stephensi, An. dthali, An. 
fluviatilis, An. superpictus and An. pulcher-
rimus)  [3–18], An. culicifacies is the 
major vector. Its relative density is high 
even at altitudes up to 3000 m. Studies 
of its feeding behaviour show that An. 
culicifacies is predominantly zoophilic, 
feeding mainly on cattle (anthropophilic 
index  less  than 10%), but where cattle 
are scarce, its anthropophilic index can 
reach in excess of 20% [19].

Traditionally, the sporozoite rate 
of mosquitoes was assessed by dissec-
tion of the salivary glands of individual 
mosquitoes;  however,  this  is  often  a 
laborious process [20].  In  recent years 
more efficient sporozoite detection 
methods have been developed, includ-
ing serological methods, e.g. enzyme 
linked  immunosorbent assay (ELISA) 
or immunochromatographic assay [21] 
and molecular techniques, e.g. polymer-
ase  chain  reaction (PCR)  [22]. PCR 
methods have been used to amplify spe-
cific DNA sequences of P. falciparum for 
highly sensitive detection of mosquito 
resident parasites [22]. The PCR proce-
dure can detect as few as 10 sporozoites 
in the salivary glands (0.2 pg of parasite 
DNA) and  is  therefore a poweful  tool 
for screening small numbers of anophe-
lines [23].

There are important differences in 
the bionomics of An. culicifacies in dif-
ferent regions, including differences in 

seasonal relative density, diurnal activ-
ity  and human-biting behaviour  [24]. 
Knowledge of the profile of An. culicifacies 
in different areas of the Islamic Republic 
of Iran is crucial for understanding the 
impact of mosquito control strategies 
that rely principally on indoor spraying 
of houses with residual insecticide. The 
objective of this study therefore was to 
determine the bionomics, insecticide 
susceptibility and irritability status of 
An. culicifacies in Sistan va Baluchestan 
province, south-east Islamic Republic 
of Iran.

Methods

Study area
The investigation was carried out over 
a period of 12 months in Sistan va Bal-
uchestan province (25°3′  to 28°31′ N 
and 58°48′ to 63°19′ E) during 2005. This 
province has a subtropical climate and is 
prone to season al malaria transmission. 
The province comprises 3 regions of 
differing geography: the coastal region 
in the south, a mountainous region in 
the west and the desert region in the east 
and north. It is bordered by the Oman 
Sea in the south.

Iranshahr district is located in the 
centre of Sistan va Baluchestan prov-
ince with a surface area of 30 230 km2, 
between  long 58°59′    to 61°15′ E and 
lat 26°55′  to 28°40′ N. The area  is  sub-
tropical and suitable for malaria main-
tenance and transmission. Iranshahr 
is  a city with a population of 25 9700. 
The total number of malaria cases was 
about  7228  in  2005  [personal  com-
munication, Iranian Health Ministry 
disease management centre]. It is an 
agricultural region irrigated by rivers, 
deep wells and cement pools, which are 
the main breeding sites for mosquitoes.

Based on these criteria and from a 
statistical point of view, several localities 
in each region were randomly selected 
for the survey: Bandan, Machkor 
and Seraydan from the mountainous 
region and Abchekan, Nokjoob and 

Malekabad from the plateau. These sites 
have been the principal malarious zones 
in the province in the last 3 years. Dur-
ing the fieldwork, Machkor from the 
mountainous region and Malekabad 
from the plateau were omitted from the 
study due to transport problems and 
natural disasters such as flooding.

Adult and larval collection 
methods
Pyrethrum space spray catches were 
performed monthly in 8 shelters (4 hu-
man and 4 animal  shelters)  located  in 
different parts of the villages in each 
region by standard methods using 0.2% 
pyrethrum spray [25]. The density was 
calculated as the number of mosquitoes 
per shelter. Attempts were also made to 
catch anophelines outdoors using shel-
ter pits, night catch and window traps.

Larvae were sampled using standard 
dippers (500 mL) from breeding places 
close to adult collection sites. The mean 
number of larvae was calculated per 10 
dippers.

Entomological survey
Entomological evaluations were car-
ried out in the villages in which malaria 
transmission occurs and where the pres-
ence of An. culicifacies had been reported 
previously. Space-spray collections were 
carried out monthly in 8 fixed shelters: 4 
animal and 4 human shelters in each 
village, according to World Health Or-
ganization (WHO) procedures [26]. In 
addition, larval collections, night biting 
and shelter pit collections of adults were 
carried out monthly and continued for a 
period of just over 5 months.

Adult susceptibility tests
The insecticide susceptibility tests on 
field adults and larvae were performed on 
the An. culicifacies collected from moun-
tainous area. For the adult tests, female 
Anopheles spp. reared from collected 
larvae were exposed to discriminating 
doses of etofenprox 0.50%, permethrin 
0.75%,  deltamethrin  0.05%,  lambda-
cyhalothrin 0.05% and cyfluthrin 0.15% 
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for 60 min. at 25–29 °C and 65%–80% 
relative humidity  [27]. The effects of 
these insecticides were studied in ac-
cordance with WHO standards, using 
mortality  rates  after 1-hour  exposure 
followed by monitoring over a 24-hour 
recovery  period  [28].  Silicon  oil  im-
pregnated papers were used for control 
exposures for pyrethroid insecticides.

Larval susceptibility test
For the larval insecticide susceptibil-
ity tests fenitrothion was used at the 
discriminating dose. Butanone 2%  in 
absolute ethanol was used as a control. 
Late third and early fourth instar larvae 
were tested with larvicides according to 
the method described by WHO [29]. 
The larvae were exposed to discrimi-
native dose of  larvicide. A  total of 100 
larvae  representing 4  replicates of 25 
larvae were tested. The larvae were fed 
with Bemax and fish food, and mortal-
ity  counts were made after  a 24-hour 
exposure period.

Irritability tests
The irritability levels of An. culicifacies 
against diagnostic dose of dichlo-
rodiphenyltrichloroethane  (DDT) 
and pyrethroids (lambda-cyhalothrin, 
permethrin,  cyfluthrin and deltameth-
rin)  insecticides were measured  in an 
exposure chamber according to WHO 
methods using light intensity of ap-
proximately 8 foot candles was used 
[30]. The field mosquitoes were  col-
lected from different larval breeding 
places of Iranshahr county. In each test, 
30 sugar-fed 2–3-day-old adult females 
were exposured and the number of take-
offs at 1 min. intervals was recorded. for 
15 min. The Abbott formula was used 
to correct the observed mortalities [31]. 
The results were subjected to statistical 
analysis using SPSS, version 13 and the 
collected data were analysed by Student 
t-test and the chi-squared test.

Host preference pattern
To determine the host preference 
pattern of An. culicifacies, blood-fed 

mosquitoes were collected by suction 
tube inside human dwellings, stables, 
storerooms and outdoor resting places 
around villages. The blood meals of the 
identified anophelines were smeared 
on circles of Whatman no.1 filter pa-
per. They were interleaved with non-
absorbent onionskin paper and sent 
to the Department of Parasitology in 
the Pasteur Institute of Iran for ELISA 
testing [32].

Detection of malaria parasites
Investigation of malaria parasites were 
performed on 860  fed  female An. cu-
licifacies mosquitoes (head and thorax) 
that were  collected  during  2 malaria 
transmission peaks: June/July and Sep-
tember/October 2005. Parasite DNA 
was extracted by phenol–chloroform 
solution (1:1). Following DNA extrac-
tion, nested PCR was conducted due 
to the high sensitivity of this method for 
detecting the human malaria parasite 
[33]. Extracted DNA was processed 
by the genus-specific primers corre-
sponding to small subunit ribosomal 
ribonucleic  acid (ssr RNA)  from ma-
laria parasites such as P. vivax and P. 
falciparum [33]. The amplified DNA 
products were detected in ethidium 
bromide stained 2.5% agarose gels using 
electrophoresis [33].

Results

Entomological survey
An. culicifacies were found in all rural 
districts inspected. Larvae were found in 
man-made water collections (including 
wells, cisterns, fountains, ornamental 
ponds and in the water stored in drums 
and building construction sites);  from 
pools, stream margins, catch basins and 
seepage canals; sewage water, wells and 
the drainage containers of air condition-
ers in houses. In rural areas, An. culici-
facies were found in pools, stream beds, 
palm irrigation canals, at the margins 
of stream and rivers, in seepage and in 
marshy areas with a gentle flow of water.  Ta
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They were also found in water with a 
high salinity.

In the mountainous area, An. cu-
licifacies were found together with An. 
fluviatilis, An. dthali, An. hyrcanus, An. 
superpictus, An. turkhudi and An. stephensi. 
In the plain regions, this species was 
found with An. dthali, An. turkhudi, An. 
stephensi, An. fluviatilis, An. superpictus 
and An. sergentii.

Table 1 shows the relative densities 
of An culicifacies s.l. females (n = 3325) 
sampled by the 5 techniques. Pyre-
thrum indoor space-spray was the most 
productive sampling method, collecting 
52.7% of  the  total number of mosqui-
toes analysed. The window-trap method 
was not the most suitable method. The 
results demonstrate  the 2 peaks of An. 
culicifacies mosquito activities in June/
July and September/October.

The abdominal conditions of An. 
culicifacies (n  =  2103) using different 
methods of collection are shown in 
Table 2. From this  table  it can be con-
cluded that most females were freshly 
fed (42.4%), gravids or semi-gravids.

Seasonal pattern
This species remained reproductively 
active throughout 5 months in the 
province (Figure 1).  Its activity started 
in June, reached a peak in July and then 
gradually decreased. Subsequently, its 
relative density again increased from 
September in the mountainous and 
plain regions, with a second peak in 
October. The density of An. culicifacies in 
mountainous areas was higher in the au-
tumn. There was low activity during the 
cold winter and hot summer periods.

Host preference pattern
The host preference pattern of An. cu-
licifacies  is presented  in Figure 2. Night 
biting collections resulted in more than 
940 specimens from animal bait (cows) 
and 182 from human bait. This showed 
that An. culicifacies was highly zoophilic 
in the rural mountainous areas and in 
the rural plains.

In ELISA testing of 550 blood meals 
of this species, the proportion giving 
positive  reactions  from (+)  to (++++) 
with alkaline phosphatase anti-human 
conjugate varied between collection 
sites. Of  those collected 12.5% had  fed 
on humans alone. All of the blood meals 
gave a detectable reaction to one or 
other of the antisera.

Susceptibility tests
The results of larval susceptibility 
tests showed that diagnostic doses of 
fenitrothion caused 100% mortality of 
larvae of An. culicifacies  after a 24-hour 
recovery period.

The adult susceptibility tests using 
WHO  criteria  (98%–100% mortal-
ity  indicating susceptibility and < 98% 
mortality indicating resistance), showed 
that An. culicifacies was susceptible to 
all the insecticides tested: etofenprox, 
permethrin, deltamethrin, lambda-
cyhalothrin and cyfluthrin.

Irritability tests
The results of irritability tests showed 
that DDT had the most irritancy ef-
fect against An. culicifacies whereas 
permethrin  and  cyfluthrin  displayed 
the lowest irritancy effect. The mean 
number of take-offs/minute/adult with 

permethrin was 0.58  (SD 0.08). The 
figures for DDT, deltamethrin, lambda-
cyhalothrin,  cyfluthrin and etofenprox 
were: 4.47 (SD 0.33), 0.77 (SD 0.09), 
0.92 (SD 0.11), 0.73 (SD 0.10) and 1.54 
(SD 0.15) respectively. Using one-way 
analysis of variance and the Games–
Howell post-hoc test, the results showed 
a statistically significant difference in 
the irritability level among pyrethroids, 
with permethrin showing a higher ir-
ritancy in An. culicifacies compared with 
DDT,  lambda-cyhalothrin,  cyfluthrin 
and deltamethrin (P < 0.05).

Detection of malaria parasites
The analysis of malaria parasites re-
vealed  that  out  of  860 An. culicifacies 
females tested, 2 samples were infected 
by Plasmodium spp., a sporozoite rate of 
0.25%.

Discussion

Mosquitoes of the An. culicifacies com-
plex are widespread in tropical Asia 
and are the principle vectors of malaria 
across the Indian sub-continent and 
Arabian peninsula, including parts of 
the Islamic Republic of Iran. An. culici-
facies occurs in scattered foci along the 
Gulf area as far west as Bushehr, in the 
south of the Islamic Republic of Iran. 
An. culicifacies Giles with An. stephensi is 
regarded as the chief vector of malaria 
in the south-eastern corner of Islamic 
Republic of Iran [34]. In most areas the 
An. culicifacies s.l. population have 2 main 
seasonal peaks of relative density, dur-
ing the spring and autumn [35,36]. We 
too found the main peak in June and a 

Table 2 Abdominal condition of Anopheles culicifacies s.l. females captured by different collection methods at Iranshahr, 
Baluchestan, over a 5-month period of 2005

Source of collection No. 
tested

Unfed Freshly fed Semi-gravid Gravid

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

Window trap 68 31 45.5 37 54.4 14 21.1 13 19.1

Pit shelter 640 305 47.6 335 52.3 86 13.5 102 15.9

Pyrethrum space-spray 1395 877 62.9 520 37.3 423 30.3 342 24.5

Total 2103 1213 57.6 892 42.4 523 24.9 457 21.7
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secondary peak in October. Iranshahr 
district, including our unsprayed study 
villages, is a major rice-growing area 
of Baluchistan where, during April to 
September, irrigated rice is the main 
breeding source of An. culicifacies s.l., 
along with irrigated palms and stream 
pools. During the winter months, from 

October to April, stream pools serve as 
the predominant breeding sites of An. 
culicifacies s.l. in the majority of areas [34]. 
Further studies are needed to determine 
the aestivation and hibernation habits of 
this species in winter conditions.

An. culicifacies s.l. has been regarded as 
mainly endophilic [37], with outdoor-

resting behaviour reported recently in 
some parts of India [38]. In this study, 
pyrethrum space-spray indoors was 
the most productive sampling method 
for An. culicifacies s.l. The results are 
consistent with those obtained in a 
previous study in this part of Islamic 
Republic of Iran [34]. Nevertheless, 

Figure 1 Relative density of Anopheles culicifacies in different rural areas of Sistan va Baluchestan province using the total 
catch method

Figure 2 Host preferences of Anopheles culicifacies in 4 different rural areas of Sistan va Baluchestan province (n = 940 from 
animal bait; n = 182 from human bait)

Area
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our study found considerable numbers 
of An. culicifacies s.l. resting outdoors in 
caves and pit shelters. Our analysis of 
abdominal conditions from females 
caught from pyrethrum space-spray, 
window trap and pit shelters showed 
that most were freshly-fed gravids or 
semi-gravids.

In field populations of the malaria 
vectors An. culicifacies and An. subpictus at 
a village in the low country of Sri Lanka 
during 1994–96, analysis of blood meals 
by ELISA showed that 8.3% of 242 An. 
culicifacies  were  human-fed  and  80% 
of  these (i.e. 6.6%) were concurrently 
bovid-fed [39]. These figures are much 
lower than the usual human blood in-
dex for afrotropical malaria vectors [40]. 

In our study the host preference pattern 
of An. culicifacies showed that 12.5% had 
fed on humans alone.

Irritability tests showed that An. cu-
licifacies adults were susceptible to all the 
insecticides tested and that irritability to 
permethrin was significantly lower than 
for DDT, lambdacyhalothrin, cyfluthrin 
and deltamethrin. There are different 
sibling species of An. culicifacies in the 
world, for instance occurrence of sibling 
species A,B,C,D and E from India [41] 
A and B from Islamic Republic of Iran 
[42], B and E from Sri Lanka [43]. This 
species has several sibling species in the 
south-eastern part of the Islamic Re-
public of Iran and each sibling seems to 
have a different behavioural response.

The PCR procedure can detect as 
few  as  10  sporozoites  in  the  salivary 
glands  (0.2 pg of parasite DNA) and 
is therefore a useful tool for screening 
small  numbers  of  anophelines  [23]. 
The infectivity rate among An. culicifacies 
females was  very  low  (0.25%)  in  the 
season in which our samples were col-
lected. This method has proved to be 
more sensitive than other diagnostic 
methods and is recommended for epi-
demiological studies in different malari-
ous regions of the country.

We aim to establish a national labo-
ratory for the detection of parasites in 
malaria vector mosquitoes using the 
molecular method described in our 
study.
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Review

How successful are women’s groups in health 
promotion and disease prevention? A synthesis of 
the literature and recommendations for developing 
countries
S. Akhund 1 and A.K. Yousafzai 2

ABSTRACT There is a general scarcity of resources for delivery of services to the population in all social welfare 
and development sectors, with the health sector being no exception. In developing countries, lack of trained 
manpower, illiteracy and compliance issues make health care interventions even more complex. Various 
community-based projects have used women as a specific group for delivery of health care interventions. The 
objective of this paper was to review published studies that evaluated women’s groups for the promotion of 
health and prevention of disease. A total of 8 studies were reviewed. Women’s groups have proved to be a 
convenient and workable option for delivering health care interventions in several developing countries.
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مدى نجاح املجموعات النسوية يف تعزيز الصحة والوقاية من األمراض؟ استعراض للنرشيَّات وتوصيات للبلدان النامية
صائمة أخوند، عائشة خرض يوسف َزئي

اخلالصـة: هناك شح عام يف املوارد البرشية القائمة بإيتاء اخلدمات للسكان يف مجيع قطاعات اخلدمات االجتامعية والقطاعات التنموية، وال يستثنى 
بة وانتشار األمية واملشكل املتعلقة باالمتثال العالجي إىل جعل تدخالت  من ذلك القطاع الصحي. ويف البلدان النامية يؤدي نقص القوى العاملة املدرَّ
الرعاية الصحية أكثر تعقيدًا. وقد استخدمت خمتلف املشاريع املجتمعية النساء باعتبارهن جمموعات نوعية إليتاء تدخالت الرعاية الصحية، ويتمثل 
الغرض من هذه الورقة يف استعراض الدراسات املنشورة التي قامت بتقييم دور املجموعات النسوية يف تعزيز الصحة والوقاية من األمراض. وقد 
ديًا يف تدخالت إيتاء الرعاية الصحية يف خمتلف البلدان  استعرض الباحثان ثامين دراسات، وأثبتت املجموعات النسوية أهنا متثِّل اختيارًا مالئاًم وجُمْ

النامية.

Dans quelle mesure les associations de femmes contribuent-elles à la promotion de la santé et la prévention des 
maladies ? Synthèse de la littérature et des recommandations en provenance des pays en développement

RÉSUMÉ Le manque de ressources est généralisé pour la prestation de services à la population dans tous 
les secteurs de la protection sociale et du développement, secteur de la santé inclus. Dans les pays en 
développement, le manque de personnel qualifié, l’analphabétisme et les problèmes d’observance rendent les 
interventions sanitaires encore plus complexes. Une grande variété de projets communautaires a eu recours à 
des associations composées de femmes dédiées à la prestation d’interventions de soins de santé. L’objectif du 
présent article était d’analyser les études publiées sur les associations de femmes œuvrant pour la promotion de 
la santé et la prévention des maladies. Au total, huit études ont été analysées. Les associations de femmes se sont 
révélées être une option pratique et réalisable pour la prestation d’interventions sanitaires dans plusieurs pays 
en développement.
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Introduction

Community participation has been 
considered as a cornerstone of the pri-
mary health care approach ever since 
the Alma-Ata declaration in the late 
1970s [1]. Its benefits in term of health 
programmes—including  efficiency, 
effectiveness, equity and improved 
coverage  and  self-reliance—are well 
documented [2]. Recently, community 
participation has regained attention in 
the public health intervention agenda 
due to the general lack of resources de-
voted to services at the primary health 
care level [3].

One paradigm of community partic-
ipation in health research is community-
based participatory  research (CBPR), 
in which community members and 
researchers work together to achieve 
improved health outcomes [4,5]. The 
major benefit of this approach is that 
it empowers local people to develop 
confidence and it promotes community 
cohesion [6]. Some uses of CBPR in-
terventions in the health arena include 
the development of referral systems, 
empowerment of female community 
health volunteers, provision of health 
services to remote communities and 
prevention of  substance abuse [7–10]. 
A recent systematic review from the 
United States of America in the field of 
occupational and environmental health 
has found that CBPR led to community 
level action to protect and improve the 
health of the community in 14 out of 20 
studies reviewed [11].

The extent of involvement of com-
munities in CBPR may vary depend-
ing on  the  research objectives  [12].  It 
may range from exploring perceptions 
of community members on certain is-
sues, problem identification and pri-
oritization, data collection, analysis and 
interpretation, to design, implementa-
tion and evaluation of interventions 
[13–16]. Action research approaches 
often aim  to  include  service users and 
communities in both the delivery of 
health interventions and in research 

projects. Specific user alliances may 
be formed in order to develop more 
focused strategies and to cater to the 
needs of the members of society whose 
voices are least heard, such as women 
and children [17].

Group formation has a great poten-
tial to enable its members to achieve 
their goals. Experience has shown that 
women’s support groups respond best 
to participatory, non-didactic approach-
es that encourage group members to 
share knowledge and work together. 
In an extensive review of mother’s sup-
port groups, Green has identified sev-
eral types of groups that are or could be 
connected to child health and survival 
[18]. These include microcredit groups, 
breastfeeding support groups, moth-
ers’ clubs, literacy classes, community 
day care centres, water and sanitation 
committees, forestry cooperatives and 
social and political groups [18]. Exam-
ples of groups comprising exclusively 
women that have achieved their goals 
come from various parts of the world, 
including African, Latin American and 
Asian countries where these groups are 
mostly involved in breastfeeding sup-
port, forestry interventions and income 
generation activities [18–22]. However, 
considering the ability of women to un-
derstand and communicate with other 
women, especially with women of the 
same community, the utility of women’s 
groups in other areas of health is being 
increasingly investigated [23–25].

There is a general scarcity of re-
sources for delivery of services to the 
population in all social welfare and 
development sectors, with the health 
sector being no exception. Constraints 
in finding trained manpower and 
problems of accessibility, illiteracy and 
compliance make health care interven-
tions even more difficult to administer 
and sustain in developing countries. In 
this context various community-based 
projects have used women as a par-
ticular community group for delivery 
of interventions, principally because 
they ensure access to other women in 

a culturally relevant way and provide a 
cost-effective, sustainable service that 
responds to the community’s need. In 
this paper we review studies published 
from 1998  to 2008  that used groups 
primarily composed of women and that 
were geared towards delivering inter-
ventions related to health care.

Literature search

A literature search, largely of the peer-
reviewed literature, was done from 
the PubMed database, a hand search 
of library periodicals and a search of 
relevant reports by the World Health 
Organization and other international 
agencies published over the period 
1998–2008. The keywords used were: 
community participation, women’s 
groups, developing countries, health 
promotion, disease prevention, primary 
health care and action research. Stud-
ies that involved interventions using 
women on an individual (rather than a 
group basis) were not  included  in  the 
analysis. We also included studies that 
were cross-sectional and descriptive 
in nature but that described the use 
or effectiveness of women’s group on 
any health-related outcomes. Studies 
of women’s groups organized around 
microcredit programmes but with an 
educational or community health com-
ponent were also included in the review. 
Studies reporting simply on delivery 
of information or health education to 
participants without reporting any in-
teraction/discussion among the group 
members were excluded.

Evidence

We made a detailed review of 8 stud-
ies that demonstrated the efficacy of 
women’s group interventions for the 
improvement of reproductive and 
neonatal health outcomes in different 
parts of  the world  [26–33]. These are 
summarized in Annex 1 (available 
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online). The study designs ranged from 
basic descriptive studies of organizing 
women’s groups to sophisticated ran-
domized controlled trials. More trial 
protocols have been published recently 
which aimed to adapt a similar commu-
nity mobilization approach via women’s 
groups for improving mother and child 
health in Andhra Pradesh and Mum-
bai, India [34,35]. We have found that 
some of the groups were established 
specifically around health outcomes, 
whereas others had a different goal but 
were successful in improving health out-
comes, such as in the case of microcredit 
schemes.

In the various researches conducted 
on the topic, women’s groups were usu-
ally convened and guided with the help 
of community-based local facilitators, 
such as auxiliary nurses, local women 
trained as counsellor/supervisors or 
community health workers. The task 
of the facilitator was to convene the 
group and guide its activities. Some of 
the health-related topics covered in 
the women’s groups included promo-
tion of family planning, prevention and 
management of malaria, breastfeeding 
(initiation, colostrum giving, exclusive 

breastfeeding, start of weaning and solv-
ing problems related to breastfeeding), 
prevention and management of diar-
rhoea, and antenatal, natal, postnatal 
and neonatal care.

Collaboration with the community 
where the group has to function was 
mostly accomplished at the conceptu-
alization phase of the interventions. The 
literature from developed countries has 
identified certain factors that make this 
collaboration effective [36–38]. It is of 
utmost importance to recognize and 
appreciate the community’s contribu-
tions, no matter how small these are. 
This acknowledgement creates a sense 
of ownership for the group by the rel-
evant community. Similarly, clear and 
open lines of communication are desir-
able attributes of a successful group. 
Any task that requires particular skills 
means that the group members need 
to be empowered with the required 
skills. Mutual trust and respect are vital 
to achieving strong ties with the com-
munity. Power dynamics also need be 
considered. Projects that follow only 
a top-down approach are seldom suc-
cessful; it is the sharing and balancing of 
power that plays a crucial part in group 

success. Conflict and disagreement are 
very natural when a group of people 
work together and are especially likely 
to occur if people outside the com-
munity enter it with different research 
and development agendas. It is vital 
to  recognize  that  conflict may occur 
between the group and the community 
and efforts are required to contain it.

A number of activities are reported 
in the scientific literature that could 
be performed by women’s group 
[18,19,24,25,27,31,32,39–42] (Box 1). 
Not only does the community for which 
the women’s group work gain from its 
activities but the group members them-
selves accrue certain benefits as a result 
of participation in the group (Box 2) [6,
8,12,13,15,18,28,32,33,40,41,43].

If we define success as improvement 
in the outcome as a result of women’s 
group intervention and continuing ac-
tivity of the group even after the end of 
study period, different factors have been 
found conducive to the success of such 
groups. While in a few studies group 
homogeneity was believed to be a suc-
cessful attribute [18,43], others found 
that group ethnic and social diversity 
was the key to success [44]. The support 

Training community members in safe birthing techniques.•	

Generation of community funds for maternal and infant care.•	

Stretcher provision schemes.•	

Production and distribution of clean delivery kits.•	

Home visits by women’s group members to newly pregnant mothers.•	

Awareness raising with the help of video films.•	

Social and psychological support.•	

Income generation.•	

Improvement of water supply and sanitary conditions including chlorination of village well water.•	

Support for early initiation and maintenance of breastfeeding.•	

Literacy classes.•	

Skills development training (e.g. in forestry, small business development skills).•	

Seek government assistance (e.g. in forestry cooperation).•	

Management of diarrhoeal diseases (e.g. preparation of sugar salt solution, hand washing etc.).•	

Box 1 Examples of activities performed by women’s groups
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of husbands was sometimes a factor 
necessary for the group’s success [45]. 
Supervisor support and good rapport 
with the community was also important 
[28].

Box 3 shows some suggested steps 
for initiation and running of a women’s 
group.

Discussion

An active alliance between communi-
ties and researchers is vital for develop-
ing appropriate public health research 
strategies that address community 
needs [36]. Group formation has a great 
potential to empower, generate income 
and improve the health status of poor 
people, especially women [46].

Empowerment is a well-recognized 
benefit that accrues to women as a result 
of group participation. Multiple levels 
and domains of empowerment have 
been identified in this connection, at 
the psychological, organizational and 
community level and within house-
holds, programmes and services (such 
as water, health and education) and the 
political, legal and economic spheres. 
Interventions that empower women 
and that are integrated with the educa-
tional, economic and political sectors 
have shown the greatest impact on 
women’s quality of life, autonomy and 
authority in various matters and on the 
improvement of child and family health 
[18,30,47].

Selected case studies from India 
have found that members of women’s 

groups reported improvements in their 
lives, such as being able to go out of the 
house, participation in village political 
life, interaction with officers of various 
government departments, a greater 
role in family decision-making and an 
influence  in  their own community by 
advocating on social issues such as road 
maintenance, child labour, water supply 
and education [48]. Similarly, a number 
of impressive examples of women’s 
empowerment come from the Tawana 
project in Pakistan, which focused on 
community participation and empow-
erment through decision-making at the 
school committee level (comprising 
mothers, other community women, 
teachers  and girl  students)  [30]. For 
instance, many of the women obtained 
a national identity card for the first time, 

Knowledge enhancement.•	

Skills development.•	

Empowerment.•	

Emotional support.•	

Financial support.•	

Lessening of stigma (by knowing that others have similar problems).•	

Self-satisfaction (if helping other members of the group/community).•	

Validation of care-giving experiences.•	

Reduction in tension and guilt.•	

Community ownership and participation versus didactic education.•	

Box 2 Examples of benefits that occur as result of participation in women’s groups 

Box 3 Suggested steps for initiation and running of a women’s group

Background work: if the group has to be started on a voluntary basis.•	

Identification of a group facilitator.•	

Formulation of a women’s group.•	

Problem identification.•	

Priority setting.•	

Planning strategies.•	

Implementing strategies.•	

Monitoring and evaluation.•	
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opened and operated a bank account 
for the first time, and went out of their 
villages for the first time. Women inter-
acted with district government officials 
on several occasions, demanding release 
of funds for the purchase and prepara-
tion of food items for the nutritional 
programme for schoolgirls.

Success of basic health promotion 
and disease prevention interventions by 
women’s groups pave the way for other 
health interventions to be delivered by 
the groups and hence the scope of serv-
ices provided by community women’s 
groups can increase. A recent cluster 
randomized controlled trial from Aus-
tralia found positive effects of support 
by mother advocates in delivering inti-
mate partner violence interventions to 
women [49]. However, caution should 
be exercised when replicating successful 
models from developed countries to 
developing ones [50].

Although not the focus of this review, 
some of the other models of support by 
women in the community also deserve 
consideration. For example, where 
group formation is not possible due to 
the unavailability or lack of interest of 
community women to form groups, 
support may be provided by women 
on a one-to-one basis. Studies from 
several countries have documented the 
encouraging contributions of doulas, 
women experienced in childbirth, who 
provide continuous physical, emotional 
and informational support to women 
before, during and  just after childbirth 
[39,40,51].

In patriarchal societies, women’s 
groups alone may not be the sole inter-
vention for improving health outcomes. 
In these countries, women’s groups, along 
with groups of  respected and  influential 
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EMRO gender and health activities: Increasing the productive involvement of women and girls in 
society for maximizing health outcomes

The promotion of greater involvement of women in decision-making and equal access to information and learning 
opportunities, including access and utilization of health resources, is a key component to the work in gender and health.  
The link between women’s empowerment and resulting better health outcomes for women and their families must be 
made more explicit. WHO activities in this regard include:

Sustainable capacity building of women and men in low income communities•	

WHO 5 Keys to Safer Food adapted to women at the community level•	

Increasing health literacy in semi to illiterate low income women•	

Targeting youth to stop the cycle of violence against women.•	

Further information is available at: http://www.emro.who.int/ghd/index.htm 

Book 17-5.indb   452 5/17/2011   1:16:30 PM



 املجلد السابع عرشاملجلة الصحية لرشق املتوسط
العدد اخلامس

453

Report

Implementation of integrated vector management for 
disease vector control in the Eastern Mediterranean: 
where are we and where are we going?
A. Mnzava,1 J. Williams,2 R. Bos 3 and M. Zaim 4

ABSTRACT Integrated vector management (IVM) is an acknowledged strategy of choice for the prevention and 
control of vector-borne diseases. The paper describes and documents the progress countries of the World 
Health Organization (WHO) Eastern Mediterranean Region have made in endorsing and translating the strategy 
into action at the national level. These include increased political commitment; strengthened intersectoral 
coordination and partnership; strengthened capacity in entomology and vector control; and scaling up of vector 
control interventions through universal access. These efforts, however, are compromised by inappropriate 
institutional arrangements in some countries; weak national capacities to address management of pesticides; 
development and spread of vector resistance to insecticides, including to pyrethroids; and the expansion of 
emerging and re-emerging vector-borne diseases. With WHO leadership and support from partners, countries 
continue to address these challenges head-on. 
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تنفيذ التدبري املتكامل لنواقل األمراض يف مكافحة نواقل املرض يف رشق املتوسط: أين نحن وأين نتجه؟
أبراهام منزافا، جاكوب ويليامس، روبرت بوس، مرتىض زعيم

اخلالصـة: يعترب التدبري املتكامل لنواقل األمراض IVM من االستـراتيجيات املشهود هلا واملختارة للوقاية من األمراض املنقولة بالنواقل ومكافحتها. 
الصعيد  عىل  إجراءات  إىل  تـرمجتها  ويف  االستـراتيجية  هذه  اعتامد  يف  املتوسط  رشق  إقليم  بلدان  أحرزته  الذي  م  التقدُّ وتوثِّق  الورقة  هذه  وتصف 
نواقل  القدرات يف علم احلرشات ومكافحة  القطاعات والرشاكات، وتعزيز  التنسيق بني  السيايس، وتعزيز  االلتـزام  زيادة  الوطني، ويشمل ذلك 
املرض، واالرتقاء بتدخالت مكافحة نواقل املرض من خالل اإلتاحة الشاملة. إال أن ما قد ينتقص من هذه اجلهود: اإلجراءات املؤسسية غري املالئمة 
يف بعض البلدان، وضعف القدرات الوطنية يف التصدي لتدبري مبيدات اهلوام، وتطور وانتشار مقاومة نواقل األمراض للمبيدات احلرشية، والسيَّام 
مركبات البريوثرويد، وتوّسع نطاق األمراض املنقولة بالنواقل واألمراض املستجدة واألمراض املنبعثة. وتواصل البلدان التصدي ملا تواجهه من 

يات بقيادة منظمة الصحة العاملية وبدعم من سائر الرشكاء. حتدِّ

Mise en œuvre de la gestion intégrée des vecteurs pour la lutte antivectorielle en Méditerranée orientale : 
état des lieux et orientations futures

RÉSUMÉ La gestion intégrée des vecteurs est une stratégie de choix reconnue pour la lutte contre les maladies 
à transmission vectorielle. Le présent article décrit et apporte la preuve des progrès réalisés par les pays de 
la Région OMS de la Méditerranée orientale dans l’adoption de cette stratégie et sa traduction en action à 
l’échelle nationale. Ces progrès comprennent notamment un engagement politique accru, une coordination et 
une collaboration intersectorielles intensifiées, des capacités renforcées en matière d’entomologie et de lutte 
antivectorielle et l’extension des interventions de lutte antivectorielle par l’intermédiaire de l’accès universel. 
Ces efforts, cependant, sont compromis par des dispositions institutionnelles inadaptées dans certains pays, 
des capacités nationales insuffisantes pour assurer la gestion des pesticides, l’apparition et la propagation de la 
résistance des vecteurs aux insecticides, en particulier aux pyréthroïdes, et aussi par la propagation des maladies 
émergentes et réémergentes à transmission vectorielle. Grâce au rôle moteur joué par l’OMS et à l’appui de leurs 
partenaires, les pays continuent à s’attaquer de front à ces difficultés.
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Introduction

The World Health Assembly (WHA) 
is the policy-making body of the World 
Health Organization (WHO). Every 
year in May, Ministers of Health meet 
in Geneva to review policies and 
programmes of the Organization and 
to formulate new policies. These are 
submitted as draft  resolutions  for con-
sensus building and adoption by the 
Assembly.

Resolution WHA 42.31 (1989) re-
quested Member States, “to strengthen 
their capacity to ensure the implemen-
tation of effective vector control meas-
ures, and to develop and maintain, at all 
institutional levels, the necessary human 
resources for planning and implementa-
tion of vector control interventions” 
[1]. The Resolution also requested the 
Director-General of WHO, “to ensure 
that the Organization’s contribution to 
the development of safe and effective 
vector control methods was based on 
environmental considerations and was 
in line with the principles of sustainable 
development”.

Eight years later, Resolution WHA 
50.13 called on Member States, “to take 
steps to reduce reliance on insecticides 
for control of vector-borne diseases 
through promotion of integrated pest 
management approaches in accordance 
with WHO guidelines, and through 
support for the development and adap-
tation of viable alternative methods of 
disease vector control” and “to ensure 
that the use of DDT is authorized by 
governments for public health purposes 
only, and that, in those instances, such 
use is limited to government-authorized 
programmes that take an integrated 
approach. ”[2].

The call by the Assembly to promote 
an integrated management approach to 
vector control led to the formulation of 
a Regional Framework for integrated 
vector management (IVM) in WHO’s 
African  Region  in  2001.  [3].  This 
was  followed  in 2003 by  the Eastern 

Mediterranean Region  [4].  In 2004 a 
global framework on IVM was devel-
oped [5] followed later by other Re-
gions of WHO. Most recently, WHO 
issued  a  position  statement  (2008) 
[6] to ensure consensus on what con-
stitutes IVM. The IVM development 
process was accelerated by the intergov-
ernmental negotiations about a legally 
binding instrument aimed at reducing 
and eliminating compounds labeled as 
persistent organic pollutants  (POPs), 
which went on between 1998 and 2001. 
These negotiations led to the Stock-
holm Convention on POPs, which, in 
reference to DDT, also pointed to IVM 
as the basis for reducing reliance on 
chemicals in public health programmes 
[7].

Today, IVM is acknowledged as the 
strategy of choice for the prevention and 
control of vector-borne diseases. For 
many of these diseases drugs or vaccines 
are available, but for some (dengue, 
Chagas disease) prevention and control 
has to rely exclusively on vector control 
interventions. In most other cases, vec-
tor control continues to complement 
immunization programmes, and case 
detection/drug treatment programmes, 
which are all faced with their own spe-
cific challenges and problems. Vector 
control therefore is sometimes the only 
tool for primary prevention and for con-
trol, sometimes a complementary com-
ponent of an integrated disease control 
strategy and always a back up to ensure 
sustainability and resilience in achieved 
results.

While there are various landmark 
resolutions, frameworks and position 
statements, there has been no proper 
documentation of the on-going process 
itself and of progress attained so far. This 
paper attempts to review and document 
the process and progress of IVM im-
plementation in countries of the WHO 
Region of the Eastern Mediterranean, 
to explore options for further strength-
ening of IVM in these countries, and to 
propose a way forward.

Disease burden and 
the potential threat 
for expansion

Vector-borne diseases, such as malaria, 
leishmaniasis, dengue, Rift Valley fever, 
lymphatic filariasis and African sleeping 
sickness, among others, constitute a ma-
jor public health problem globally. They 
are  responsible  for  almost 16% of  the 
estimated global burden of all infectious 
diseases. Eleven per cent (11%) of  the 
global burden of vector-borne diseases 
is contributed by countries in the WHO 
Eastern Mediterranean Region, where 
only 8% of  the global population  lives 
[8]. This is also a region where slight 
changes in the ecology as a result of 
droughts, floods or agricultural land use 
can adversely affect the transmission 
dynamics of vector-borne diseases. 

It is not surprising therefore that 
the Region has witnessed a significant 
re-emergence/emergence of vector-
borne diseases in recent years. One of 
the most notable diseases is dengue. 
For example, since 1998, epidemics of 
dengue fever and dengue haemorrhagic 
fever have been reported from Soma-
lia, Djibouti, Sudan, Pakistan, Saudi 
Arabia,  and Yemen.  In 2009 and first 
half of 2010, outbreaks of dengue fever 
and dengue haemorrhagic fever were 
reported from Saudi Arabia, Yemen, 
Pakistan and Sudan. Rift valley fever and 
chikungunya have also been reported in 
large numbers in recent years [9].

Implementation 
of vector control 
in the Region 

During the 52nd Session of the WHO 
Regional Committee for the Eastern 
Mediterranean  in  2005,  Member 
States recognized the potential threat of 
emerging and re-emerging vector-borne 
diseases as well as their geographical and 
seasonal expansion. They also noted 
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that there was a general weakness in 
national capacities to implement vector 
control in most countries of the Region. 
This was a result of inadequate national 
policies  for vector control;  insufficient 
resources  allocated;  lack  of  effective 
institutional arrangements; and dupli-
cation of effort among different pro-
grammes in the health sector. 

The situation is also compounded 
by natural and man-made factors. These 
include: climate change leading to a rise 
in average temperatures and to extreme 
weather conditions, in turn resulting 
in  droughts  or  floods;  development 
projects changing the local hydrol-
ogy, topography and land use patterns; 
uncontrolled urbanization;  and popu-
lation movement  during  conflict.  In 
2003,  the WHO Regional Office  for 
the Eastern Mediterranean arranged 
for country representatives and other 
experts  and partners  to  review a draft 
Regional Framework on IVM [4]. This 
was further revised and finalized before 
being presented to the Regional Com-
mittee for discussion and endorsement.

Endorsement of 
IVM as the regional 
strategy for disease 
vector control

In  2005,  the WHO Regional  Com-
mittee for the Eastern Mediterranean 
discussed the IVM framework and 
adopted  resolution  EM/RC52/R.6, 
which endorsed IVM as the strategy for 
the implementation of vector control 
in the Region [4]. The Committee ac-
knowledged that the problem of vector-
borne diseases was not solely due to 
technical and man-made factors, but 
also to a number of health system issues 
and that implementing IVM would go a 
long way to resolve such issues.

In the resolution, the Regional 
Committee requested Member States 
to “establish and strengthen national 
units for integrated vector management 

with adequate financial and human 
resources;  establish  a  functional  of 
intersectoral mechanism for the col-
laboration and coordination of all re-
lated sectors and identify needs, gaps 
and opportunities for vector control 
and develop national integrated vector 
management strategies and plans for 
all vector-borne diseases”. WHO was 
requested, among other things, “to es-
tablish a regional diploma course in en-
tomology; and to report regularly to the 
Regional Committee on the progress of 
the implementation of integrated vector 
management”. 

Comprehensive 
vector control 
needs assessment

Development of tools 
for vector control needs 
assessment
Clearly, to accomplish a paradigm shift 
in vector control, it is essential to iden-
tify the weaknesses in existing systems, 
and to ensure that the new approach 
addresses priority issues and will have 
a maximum impact in terms of reduced 
vector-borne disease burdens. WHO 
therefore developed an assessment tool 
which should be applied periodically 
as part of programme monitoring and 
evaluation. Moreover, vector control 
needs assessment is a prerequisite to the 
development of national integrated vec-
tor management strategies and plans. 
This is a process that allows countries to 
translate IVM into action at the national 
level. Member States and partners em-
barked on a rigorous process to develop,  
test and finalize this assessment tool and 
details can be found at: (http://www.
emro.who.int/vbc/ivm_implementa-
tion_guidelines.htm).

The tool was used in 10 countries of 
the Region, 8 of which had the support 
of the United Nations Environment 
Programme/Global Environment Fa-
cility (Djibouti, Egypt, Islamic Republic 

of Iran, Jordan, Morocco, Sudan, Syr-
ian Arab Republic and Yemen) while 2 
used their national resources (Afghani-
stan and Oman). For each country, the 
tools were used to analyse the vector-
borne disease situation, to describe the 
relevant policy framework for vector 
control, define the place and structure 
of the vector control programme/unit 
in the overall governance structure and 
in relation to the other programmes, 
evaluate the planning and implementa-
tion of vector control, the intersectoral 
coordination mechanisms for vector 
control at country level and the relevant 
community mobilization strategies for 
vector control. Details on the outcomes 
of these assessments can be seen at: 
(http://www.emro.who.int/vbc/ivm_
implementation_reports.htm).

The gaps and opportunities identi-
fied through this process highlighted the 
priority needs that should be addressed 
to achieve set targets for reducing the 
transmission potential and the burden 
of vector-borne diseases. This informa-
tion was used to formulate national inte-
grated vector management plans in the 
10 countries, which comprise 80% of 
the high-risk countries for vector-borne 
diseases in the Region. Comprehensive 
vector control needs assessments still 
remain to be implemented in other 
priority countries of the Region, in par-
ticular Pakistan and Somalia. 

Results of comprehensive 
vector control needs 
assessment
Not  one  of  the  10  countries  that 
undertook the assessment had a spe-
cific national policy for vector control 
of vector-borne disease prevention and 
control. This implied that no adequate 
resources were allocated to vector con-
trol. As a result of the exercise, these 
countries now have IVM as part of the 
national health policy. 

Except in Morocco and Egypt, there 
was no vector-borne disease control 
unit in ministries of health, resulting in 
the absence of coordination of control 
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efforts. In order to support and main-
tain the new IVM approach, such units 
needed to be established in ministries of 
health with clear roles and responsibili-
ties and terms of reference for staff, cou-
pled with appropriate incentives and 
a transparent performance appraisal 
process.  

Until now only 4 of the 10 countries 
(Egypt,  Jordan, Morocco and Sudan) 
have such a unit responsible for the con-
trol and prevention of all vector-borne 
diseases. In the 6 remaining countries, 
an attempt has been made to extend 
the IVM mandate to the national ma-
laria control programme. While this 
is a step in the right direction, it limits 
the ability of the ministry of health and 
other sectors to act efficiently in the 
prevention and control of other vector-
borne diseases. Unless there is strong 
coordination with the communicable 
disease surveillance department, vector 
control response to other vector-borne 
diseases other than malaria may be de-
layed when needed. 

 The need to strengthen national 
capacities through training (including 
career  paths)  and  infrastructure  de-
velopment (insectaries, entomology 
laboratories and equipment) was also 
evident.

In terms of planning and scaling up 
of vector control interventions through 
universal access, results showed a need 
to update the distribution of vector-
borne diseases and their vector species 
so targeting of interventions could be 
improved: to develop and strengthen 
an integrated information system for 
vector  control;  to determine oppor-
tunities for synergistic use of inter-
ventions based on vector behaviour 
and ecology;  to  strengthen capacity 
to manage insecticides (including in-
secticide resistance monitoring and 
improved safety standards in manage-
ment);  and  to  strengthen coordina-
tion with ministries of agriculture and 
environment for adaptation, harmo-
nization and enforcement of relevant 
policies.

The results confirmed that imple-
mentation of IVM depends on the 
strength of intersectoral coordination 
and collaboration, due to the poten-
tial impact of decisions and actions 
by other sectors on the transmission 
potential as well to the need to share 
scarce resources and avoid duplication 
of effort. It was clear from this assess-
ment that the coordinating bodies for 
integrated vector management, when 
established in each country, would 
need legal recognition and incentives 
to sustain them. In parallel to this, 
community perceptions need to be 
identified, so awareness messages may 
result in changes in perceptions and 
behaviour to maximize the impact of 
interventions. A need was also docu-
mented to identify appropriate sources 
of information and local networks to 
allow empowerment of communities 
for vector control. The relevance of 
this, especially for dengue prevention, 
cannot be over-emphasized.

Strengthening of national 
intersectoral coordination 
mechanisms
One of the concrete outcomes of 
the national vector control needs 
assessments was the establishment 
of functional national intersectoral 
steering committees for IVM in each 
of  the 10 countries. Representatives 
of this committee were drawn from 
different line ministries, academic in-
stitutions, the private sector and civil 
society. Table 1 shows the detailed 
composition of the committee mem-
bers  in each of  the 10 countries as-
sessed. These committees have clear 
terms of reference and well-defined 
responsibilities. The chairperson of 
this committee is the undersecretary 
of the ministry of health or his/her 
representative. 

The committees are responsible for 
the implementation of the integrated 
vector management strategy, and its 
sustainability depends on the support of 
all key partners.  

IVM implementation: 
strengthening 
entomology & vector 
control capacities

By adopting Resolution EM/RC52/R.6, 
Member States committed themselves 
to scaling up appropriate vector control 
interventions in the context of the inte-
grated vector management approach. 
They also recognized that countries 
lacked the capacity in entomology and 
vector control to implement integrated 
vector management effectively. In re-
sponse to the Resolution, the Regional 
Office, in consultation with other lead-
ing international institutions, developed 
a regional postgraduate training pro-
gramme in medical entomology and 
vector control. The robust curriculum 
includes a field training component, a 
unique feature of this programme. This 
one-year course was launched in August 
2008 at the University of Gezira, Sudan 
in collaboration with WHO’s Regional 
Office for the Eastern Mediterranean 
and other international institutions. 
These institutions include: the Vector 
Research Unit of the Pasteur Institute, 
Tehran,  Islamic  Republic  of  Iran; 
the London School of Hygiene and 
Tropical Medicine, London, United 
Kingdom;  the National  Institute  for 
Communicable Diseases, University of 
Witwatersrand, Johannesburg, South 
Africa; the Vector Biology Research and 
Training Centre, Ain Shams University, 
Cairo, Egypt;  the Liverpool School of 
Tropical Medicine, Liverpool, United 
Kingdom; the Istituto Superiori di San-
ità, Rome, Italy; the Institut de Recherche 
pour le Développement (IRD), France; 
the Centre for Research in Entomology, 
Cotonou  (CREC), Cotonou, Benin; 
and, the National Malaria and Leish-
maniasis Control Programme, Federal 
Ministry of Health, Khartoum, Sudan. 
Representatives from these institutions 
constitute an international steering 
committee to advise and coordinate the 
activities of this course. 
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The same curriculum was adapted 
in Pakistan (hosted by Health Services 
Academy and Quaid-i-Azam Univer-
sity)  and was  launched  in September 
2009. With  this progress,  the Region 
should witness vector control units at 
all administrative levels of ministries of 
health and relevant health sectors being 
led by qualified staff who are not only 
able to plan and implement vector con-
trol interventions in the context of IVM, 
but who are also able to monitor and 
evaluate the impact of interventions.

Scaling up vector 
control interventions 
in the context of IVM

LLINs implementation
Prevention of vector-borne diseases 
is essential to the overall control strat-
egy for these diseases. Based on proper 
epidemiological stratification and the 
demonstrated impact of interven-
tions, indoor residual spraying of in-
secticides and the use of long-lasting 
insecticidal nets (LLINs) are  the main 

vector control measures. Coupled with 
the availability of national strategies, 
resources were mobilized to scale up 
the implementation of universal access 
to LLINs. As a result, coverage of LLINs 
has increased over the past 3 years. 
Three programmes (Afghanistan, So-
malia and southern Sudan) have made 
good progress in this respect despite 
health system weaknesses due to com-
plex emergencies. These are countries 
that  contribute  to more  than 60% of 
the vector-borne disease burden in the 
Region. At current rates of increase, ap-
proximately 36 million people will have 
access  to LLINs by  the  end of  2010 
and with appropriate communication 
and awareness strategies, use them. For 
details see Figure 1. More efforts, how-
ever, are needed in Pakistan to scale up 
coverage of this intervention.

Insecticide resistance 
management
In the past 2 years, insecticide resistance 
monitoring continued in countries in 
order to guide the selection of insecti-
cides and to facilitate the development 
of management strategies to delay and 

mitigate the consequences of resist-
ance. In Morocco, the main malaria 
vector species, Anopheles labranchiae, 
was reported resistant to DDT and a 
national policy to switch to pyrethroids 
was advocated (Ministry of Health, 
Morocco, unpublished report). In parts 
of Al-Dahira region, Oman, An. stephensi 
was reported resistant to temephos 
and suitable alternatives for biological 
control are being applied (Ministry of 
Health, Oman, unpublished report). 

In Sudan, for the first time in the 
Region, the local malaria vector species 
An. arabiensis was reported resistant to 
pyrethroids [10–12],  the  insecticide of 
choice for indoor residual spraying and 
for treating bednets. In the same area 
the vector is also resistant to DDT (an 
organochlorine) and  to malathion (an 
organophosphate). Switching  to ben-
diocarb (a carbamate) is the remaining 
alternative; however, bendiocarb  is not 
only expensive (it  requires 2 cycles of 
spraying), it also cannot be used to treat 
mosquito nets. A recent assessment has 
indicated that the vector resistance to 
pyrethroids has not only increased but 
also expanded to other geographical 

Table 1 Different sectors involved in vector control in 10 countries of the Eastern Mediterranean Region

Country Sector involved

Afghanistan Ministries of Health, Agriculture, Environment; municipalities; Environmental Protection Agency; 
nongovernmental organizations; United Nations agencies

Djibouti Ministries of Health, Agriculture, Water and Irrigation, Environment and Djibouti municipality

Egypt Ministries of Health and Population, Agriculture, Irrigation, Environment; municipalities; academic 
and research institutions

Islamic Republic of Iran Ministries of Health and Medical Education, Agriculture, Water and Irrigation; Environmental 
Protection Agency; academic and research institutions

Jordan Ministries of Health, Agriculture, Environment, Water and Irrigation; Jordan Valley and Greater 
Amman municipalities; Ministry of Defence

Morocco Ministries of Health, Agriculture, Interior and Environment; research and academic institutions

Oman Ministries of Health, Agriculture, Environment and Climatic Affairs; regional municipalities and 
water resources; Ministry of Commerce and Industry

Sudan Federal Ministry of Health (National Malaria Control Programme, Occupational Health 
Department and State Ministries of Health); Ministries of Agriculture, Environment and Tourism, 
Irrigation and Water Management; nongovernmental organizations; community-based 
organizations (Sudanese Women Union) and the private sector, e.g. insecticidal treated nets/long-
lasting insecticidal nets; academic and research institutions

Syrian Arab Republic Ministries of Health, Agriculture, Environment, Water and Irrigation; municipalities; academic 
institutions

Yemen Ministry of Health and Population, Environment, Agriculture; municipalities, academic institutions
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areas despite a management strategy in 
place. The inability of the control pro-
gramme at the periphery level to sustain 
2  rounds  of  carbamate  spraying  has 
been one of the reasons. 

Sound management of public health 
pesticides as a key component of IVM is 
a major problem in countries of the 
Region – including proper handling, 
import, supply, transport, storage, use 
and disposal of pesticide-related waste. 
A life-cycle approach for pesticides 
management is therefore recommend-
ed [13]. 

Challenges & constraints 
in implementation 
of IVM

Most of the countries in the WHO 
Eastern Mediterranean Region that are 
endemic for vector-borne diseases have 
integrated vector management  plans 
and strategies and are currently imple-
menting  them; however,  they still  face 
a number of challenges and constraints. 
First is the lack of commitment to trans-
late IVM into a national health policy. 
Second, the institutional arrangements 
for IVM continue to be inappropri-
ate in the majority of countries. What 
some countries have done (with the 
exception of Egypt, Jordan, Morocco 
and Sudan)  is  to extend  the mandate 
of existing disease-specific programmes 

(e.g. malaria)  to  include other vector-
borne diseases. This approach fails to 
appreciate the diversity and complex-
ity of vector-borne diseases and their 
requirements for control and preven-
tion, and has not helped in generating 
additional national resources for vector 
control. Third, countries with a low 
vector-borne disease burden have not 
yet used the opportunity to implement 
IVM, despite the fact that vector-borne 
diseases are expanding to new areas and 
countries. 

In terms of scaling up vector con-
trol interventions, the biggest challenge 
has been the lack of documentation on 
the appropriateness of vector control 
interventions in responding to emerg-
ing and re-emerging vector-borne dis-
eases. Following outbreaks of dengue 
in Pakistan, Saudi Arabia, Sudan and 
Yemen,  sandfly  fever  in Lebanon and 
Rift Valley  fever  in Somalia and Sudan 
in the past few years, vector control in-
terventions  (mainly  space  spraying) 
were deployed late and therefore the 
impact was difficult to quantify.  Since 
these interventions are expensive, it is 
important that their appropriateness be 
assessed through operational research. 
Moreover, the establishment of a vector 
control unit (as part of the national inte-
grated vector management strategy) for 
all vector-borne diseases in the ministry 
of health and close coordination with 
the department of communicable dis-

ease surveillance would facilitate rapid 
response.

Opportunities: the way 
forward with IVM

As mentioned before, The Global 
Fund to Fight AIDS, Tuberculo-
sis and Malaria provides support for 
malaria vector control in the form of 
tangible items such as LLINs, insec-
ticides, spraying equipment as well as 
infrastructural support. Moreover, the 
Bill and Melinda Gates Foundation has 
not only challenged the vector control 
fraternity with setting a goal for elimi-
nation of malaria, the Foundation has 
also promised to provide support to 
achieve that goal. Never in the history 
of vector control has there been such 
an opportunity for funding as this [14]. 
The Region has made progress in IVM 
implementation – laying down the 
foundation of national systems to de-
liver vector control interventions – and 
the countries should seize this funding 
opportunity. The Region on the other 
hand is also spearheading the malaria 
elimination initiative globally [15]. As 
this is currently feasible in countries 
with low malaria transmission intensity 
[16,17], it would be prudent to direct 
these resources to areas of high disease 
vector transmission intensity. These are 
areas that contribute to approximately 
more  than 60% of  the burden due  to 
vector-borne diseases in the Region 
and scaling up of vector control inter-
ventions would benefit more than one 
vector-borne disease. 

In conclusion, therefore, the imple-
mentation of integrated vector manage-
ment in countries of the WHO Eastern 
Mediterranean Region has progressed 
well. The sustainability of the estab-
lished national intersectoral coordina-
tion mechanisms, however, cannot be 
guaranteed without firm commitment 
from the different sectors involved. 
Countries that have not initiated this 
process because vector-borne diseases 

Figure 1 Population protected with long-lasting insecticidal nets from 2006 to 2010 in 
the Eastern Mediterranean Region
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are not currently a national public 
health problem should be encouraged 
to do so. They need to strengthen their 
capacity for management of public 
health pesticides as a key component 
of IVM. Plans to strengthen capacity 
in vector control and entomology have 
begun to bear fruits. It is expected that 
at least each country will have a well 
trained entomologist/vector control 
focal point who through appropriate 
mentorship will guide the planning and 
implementation of vector control in 
the context of IVM in the country. It 
is also expected that the use of vector 
control tools that rely heavily on the use 
of insecticides will be based more on 

evidence, including vector susceptibility 
status. Monitoring and management 
of vector resistance to insecticides is 
therefore critical and strengthening this 
capacity in the Region is a priority and is 
currently being supported.
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Short communication

Patients’ report of statins use and side-effects in a 
sample of hospitalized cardiac patients in the Islamic 
Republic of Iran
S.O. Mashayekhi,1 M. Ghandforoush-Sattari,2, M.E. Baghdadchi3 and M. Kheyri4

ABSTRACT We aimed to study the prevalence of the side-effects of statins among Iranians patients admitted 
to a cardiac-specialized hospital and had taken statins prior to hospitalization. Data was collected between 
September 2007 and March 2008 and 200 patients were enrolled. A questionnaire was completed using the 
patients’ records and by interviewing the patients. The mean age of the participants was 61.5 (SD 12.3) years 
and 63% were males. The most commonly used statins was atrovastatin (99% of the patients). In all, 63.5% of 
the participants reported experiencing side-effects due to statins. The reported side-effects were respiratory 
(4%) and gastrointestinal effect (18.5%), headache (16.5%), rash (0.5%) and allergic reactions (5%); 9.5% reported 
muscle-related side-effects such as myalgia. Although, the clinical benefits outweigh the small risk of liver failure 
and myopathy, clinicians should be aware of the side-effects of statins.
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إبالغ املرىض عن استخدام الستاتينات وعن تأثرياهتا اجلانبية يف عينة من مرىض القلب يف مستشفيات مجهورية إيران اإلسالمية
سيمني عذار مشاخيي، حممد رضا قندفروش َستَّاري، حممد إبراهيم بغدادجي، مرضية خريي

اخلالصـة: هدف الباحثون إىل دراسة معدل انتشار التأثريات اجلانبية ملركبات الستاتني لدى املرىض اإليرانيني الذين أدخلوا يف مستشفى تصيص 
وآذار/مارس   2007 أيلول/سبتمرب  بني  املدة  يف  املعطيات  بجمع  الباحثون  قام  وقد  إليه.  دخوهلم  قبل  الستاتني  يتناولون  وكانوا  القلب  ألمراض 
2008، وشملت الدراسة 200 مريض. وقد قام الباحثون باستكامل استبيان من سّجالت املرىض ومن مقابالهتم معهم. وكان متوسط العمر لدهيم 

61.5 عامًا )االنحراف املعياري 12.3(، وكان 63% منهم من الذكور. وكان أكثر الستاتينات استخدامًا األتورفاستاتني )99% من املرىض(. وقد أبلغ 

63.5% من جممل املشاركني عن معاناهتم من تأثريات جانبية نامجة عن الستاتينات. ومتّثلت هذه التأثريات اجلانبية املبلغ عنها يف تأثريات تنفسية )%4(، 

وهضمية )18.5%(، وصداع )16.5%(، وطفح )0.5%(، وتفاعالت أرجية )5%(، وأخريًا يف تأثريات جانبية ذات صلة بالعضالت مثل األمل العضيل 
)9.5%(. وعىل الرغم من أن املنافع الرسيرية َتْرَجُح عىل االختطار الضئيل للفشل الكبدي واالعتالل العضيل، فإن عىل الرسيريني أن ينتبهوا للتأثريات 

اجلانبية للستاتينات، والسيَّام بعد املعاجلات الطويلة األمد واملتعددة.

Utilisation des statines et signalement d’effets secondaires dans un échantillon de patients atteints de 
cardiopathies et hospitalisés en République islamique d’Iran

RÉSUMÉ Nous avions l’objectif d’étudier la prévalence des effets secondaires causés par les statines chez des 
patients iraniens admis dans un hôpital spécialisé en cardiologie et sous traitement par statines avant leur 
hospitalisation. Les données ont été recueillies entre septembre 2007 et mars 2008 auprès de 200 patients 
recrutés pour l’étude. Un questionnaire a été rempli à l’aide des dossiers médicaux des patients et d’un entretien 
avec eux. L’âge moyen des participants était de 61,5 ans (E.T. 12,3) et 63 % d’entre eux étaient de sexe masculin. 
La statine la plus fréquemment prescrite (99 % des patients) était l’atorvastatine. En tout, 63,5 % des participants 
ont signalé avoir souffert d’effets secondaires causés par les statines. Ces effets étaient les suivants : affections 
respiratoires (4 %), affections gastro-intestinales (18,5 %), céphalées (16,5 %), rougeurs cutanées (0,5 %), réactions 
allergiques (5 %), mais aussi affections musculaires (9,5 %) telle que la myalgie. Même si les bénéfices cliniques 
compensent le risque faible d’apparition d’une insuffisance hépatique ou d’une myopathie, les cliniciens 
devraient connaître les effets secondaires causés par les statines.
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Introduction

Coronary heart diseases (CHD)  is  in 
a epidemic state in counties such as 
the United States of America  (USA), 
Canada, Australia, New Zealand, the 
United Kingdom, Finland, Denmark 
and is moving fast towards such a state 
in others such as the Russian Federa-
tion, and former Soviet Union republics 
[1]. According to the World Health 
Organization (WHO), cardiovascular 
diseases kill more people every year 
than  any others.  In 2004, 7.2 million 
people died of coronary heart disease, 
5.7 million from stroke or other forms 
of cerebrovascular disease worldwide 
[2].  In 2002, 42% of deaths  in  the  Is-
lamic Republic of Iran were caused by 
cardiovascular diseases, while  in 2004, 
this figure rose to 44% [3,4]. 

One of the major risk factors for these 
diseases is dyslipidaemia, and a previous 
study has shown that in Iranian adults 
the prevalence of dyslipidaemia is very 
high and urgent preventive programmes 
and changes in lifestyle are required [5]. 
One of the most common medicines 
used for correcting serum lipid profile 
are hydroxymethyl glutaryl coenzyme 
A (HMG-CoA) reductase inhibitors, or 
statins. They are used as primary preven-
tion of cardiovascular diseases in high-
risk people and secondary prevention of 
cardiovascular events, peripheral artery 
diseases or cerebrovascular diseases and 
the mortality resulting from them [6]. 
The medicines in this group include 
atrovastatin, cerivastatin, mevastatin, 
lovastatin, pravastatin, fluvastatin, pitav-
astatin, simvastatin and rosuvastatin.

Despite the fact that statins pro-
duce beneficial effects, as with any 
other medicine, they can also generate 
side-effects; many are not  serious but 
some, despite being rare, are very serious 
and even life-threatening. Some of the 
side-effects of statins include headache, 
altered liver-function tests and rarely 
hepatitis, paraesthesia, and gastrointesti-
nal effects such as abdominal pain, flatu-
lence, constipation, diarrohea, nausea 

and vomiting. Rash and hypersensitiv-
ity reactions, including angioedema 
and anaphylaxis, have been reported 
rarely. Reversible myositis is also a rare 
but significant side-effect of statins [6]. 
The possibility of myositis occurring is 
increased in case of co-prescription of 
statins with several other medicines such 
as cyclosporin, daptomycin, fibrates, 
gemfibrozil or nicotinic acid. Probably 
the most serious side-effects of statins 
are  liver  failure [7–10] and rhabdomy-
olysis [8–10]; fortunately these are rare. 
With rhabdomyolysis there is damage 
to muscles which can progress to loss 
of muscle cells, kidney failure, and even 
death  [11–13].  It  occurs more  often 
when statins are used in combination 
with other drugs that could cause rhab-
domyolysis [8,13,14] or with drugs that 
cause a reduction in the elimination of 
statins thus resulting in raised plasma 
levels of statins [15–18]. Another se-
rious side-effect of statins is transient 
elevation in serum transaminases; this is 
mostly self-limiting but there are reports 
of severe liver failure and even one case 
of death following atrovastatin use [19].

Because of the seriousness of the 
adverse effects of statins, especially with 
long-term use or co-prescription, we 
aimed to examine the level of side-effects 
seen as result of statins use in Iranian hos-
pital patients. The results of the present 
study will be useful for those who pre-
scribe statins and will provide practical 
information from a familiar setting. 

Methods

The present study was a descriptive 
cross-sectional study and data collec-
tion was conducted between September 
2007 and March 2008. The data were 
collected  in 2 wards of Shahid Madani 
hospital, a specialized heart hospital in 
Tabriz, in the north-west of the Islamic 
Republic of Iran. The hospital has 4 
wards  in  total with  32  beds  for  each 
ward. The hospital serves a population 
of patients from urban, semi-rural and 

rural areas from East Azarbaijan and 
neighbouring provinces or countries 
such as Azerbaijan. 

Criteria for enrolment in the study 
were: admittance to the hospital and 
had received statins for control of dys-
lipidaemia prior to admission. Patients 
who received statins for the first time 
while in hospital or did not wish to par-
ticipate in the study were excluded. Suit-
able subjects were identified by their 
hospital records, approached and those 
who consented to the study were en-
rolled in the study. A total of 300 patient 
records were checked and 200 patients 
were identified who were eligible for 
inclusion in the study. There were no 
refusals to participate.

Some of the information was gath-
ered from patient records and some 
were asked directly from patients using 
a questionnaire.

The questionnaire was completed 
in face-to-face interviews but it was 
kept anonymous and identifiable by a 
number-letter code. The questionnaire 
included mainly questions that could be 
answered by ticking boxes correspond-
ing to the patients’ views. The questions 
were divided into 4 sections. In the first 
part, questions related to demographic 
information about the participant, such 
as age, educational status, and history of 
illness and medications. In the second 
section, questions were about diagnosis 
and treatment protocols from admis-
sion until discharge (there were no 
transfers or deaths). In the third section, 
questions were about side-effects of sta-
tins including the signs and symptoms 
of the adverse drug reactions and their 
management, extracted from British 
National Formulary [6]. In the last sec-
tion, all the laboratory tests performed 
during hospitalization and their results 
were recorded. No patient received 
extra medication or additional tests be-
cause of the present study.

According to the rules of the Ethics 
Committee of the university, the studies 
which are not interventional do not 
require the approval of the Committee 
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and therefore it was not sought for the 
present study. However, patients were 
provided with an information sheet 
which explained the aim and method 
of the study and they were assured that 
their participation was voluntary and 
they were free to leave the study at any 
time without affecting their care. Suf-
ficient discussion and time to make 
an informed decision or consult with 
relatives or physicians was given to each 
participant. Written informed consent 
was obtained from each participant 
prior to the study.

Data were analysed using the SPSS 
software, version 14.

Results

Of the 200 participants, 74 (37%) were 
female and 126 (63%) were male. Mean 
age [standard deviation (SD)] was 61.5 
(SD 12.3) years with a  range of 28  to 
99 years. Mean age among females was 
64.0 (SD 12.5) years with a range of 31 
to 99 years, and mean age among males 
was 59.9 (SD 12.0) years with a range of 
28 to 90 years. Most patients were in age 
range of 56–65 years for females and 
46–55 years for males. Characteristics 
of the patients and data on hospitaliza-
tion and past medical and medication 
history are shown in Table 1.

Mean number of medications (other 
than  statins) used  routinely by  the pa-
tients prior to hospitalization was 1.13 
(SD 1.3) with a range of 0 (140 patients) 
to  7  (1 patient). The medications  in-
cluded anticoagulants, benzodiazepine, 
angiotensin-converting enzyme (ACE) 
inhibitors, beta blockers, digoxin, calci-
um channel blockers, vitamins, hypoure-
cemics, analgesics, neuroleptics proton 
pump inhibitors, fibrate and hypoglycae-
mic medicines. Mean number of medica-
tions used during hospitalization was 3.6 
(SD 2.7) with up to 10 medicines being 
prescribed;  these  included medications 
of a similar range as prior to hospitaliza-
tion with a few changes.

Prior to hospitalization, the used 
statins were atrovastatin by 198 (99%) 

patients and  lovastatin by 2 (1%). The 
same statins continued to be used dur-
ing hospitalization for each patient. The 
administered dosage of atrovastatin 
during  hospital  stay was  10 mg/day 
(2,  1%),  20 mg/day  (43,  21.7%),  40 
mg/day (151, 76.3%) and 80 mg/day 
(2,  1%);  for both  subjects who using 
lovastatin, the dose was 40 mg/day. 

In total, 127 (63.5%) patients report-
ed experiencing some kind of side-effects 

caused by  statins. Table  2  shows  the 
prevalence of the side-effects reported 
by the patients. Gastrointestinal effects 
and headache were the most common 
side-effects reported (18.5% and 16.5% 
of patients  respectively). Myalgia was 
observed  in 0%, 18.6%, 6.0% and 100% 
after doses of  10,  20,  40  and 80 mg/
day of atrovastatin respectively. None of 
those who received lovastatin reported 
myalgia. All 19 subjects who reported 

Table 1 Patients characteristics and medical history

Variable No. (n = 200) %

Sex

 Male 126 63.0

 Female 74 37.0

Age (years)

 ≤ 40 8 4.0

 41–50 30 15.0

 51–60 56 28.0

 61–70 58 29.0

 71–80 38 19.0

 > 80 12 6.0

Reason for hospitalization

 Surgery 44 22.0

 Non-surgical 156 78.0

 Medical history

 Myocardial infarction 21 10.5

 Cerebrovascular incidences 7 3.5

 Previous PTCA 11 5.3

 Diabetes 36 17.8

 Addiction 38 19.0

 Smoking 33 16.5

Medication history a

 Acetylsalicylic acid; 39 19.5

 Nitrocontin 27 13.5

 Gemfibrozil 19 9.5

 Metoral 19 9.5

 Digoxin 16 8.0

 Amlodipine 14 7.0

 Losartan 13 6.0

 Captopril 11 5.5

 Atenolol 10 5.0

 Omeprazole 8 4.0

 Warfarin 7 3.5

 Propranolol 6 3.0

 Glibenclamide 5 2.5
aOnly the most common medications are included here. 
PTCA = percutaneous transluminal coronary angioplasty.
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muscle-related side-effects were using 
gemfibrozil prior to hospitalization, 
which was discontinued during hospital 
stay.  Lactate  dehydrogenase  (LDH) 
concentration was not significantly dif-
ferent among patients with or without 
myopathy (754.4 vs. 638.9 U/L) but  it 
was significantly higher than its normal 
range (50–150 U/L)  [19]. Mean age 
of patients with or without myalgia was 
62.8 (SD 14.5) years and 59.6 (SD 16.8) 
years respectively, and included 3 female 
and 16 male patients. Creatine phos-
phokinase  (CPK) concentration was 
higher than normal in 1 female and 1 
male patient (5 times the normal limit). 

High-density  lipoprotein  (HDL) 
cholesterol, low-density lipoprotein 
(LDL)  cholesterol,  triglyceride  and 
total cholesterol concentrations were: 
41.0 (SD 20.3) (20–186) mg/dL, 112.2 
(SD 48.3) (33–282) mg/dL, 182.0 (SD 
48.4) (97–282) mg/dL, and 129.0 (SD 
54.4)  (56–434) mg/dL  respectively. 
Despite receiving statins LDL choles-
terol, triglycerides and total cholesterol 
were higher than normal limits in 36, 14 
and 58 patients respectively.

The side-effects were not severe 
enough to discontinue administration 
of statins, except for the 2 patients who 
had CPK 5 times the normal limit.

Discussion

The safety profile and high tolerability of 
statins support their use as the first-line 
therapy for patients at high risk of coro-
nary heart disease. Although the clinical 

benefits outweigh the small risk of liver 
failure and myopathy, clinicians should 
be aware of the adverse effects of statins, 
especially after long-term multiple-drug 
therapies. The progression of myalgia 
or myositis to rhabdomyolysis is rare, 
but if progressive muscle symptoms 
are ignored then fatalities can occur 
[20].  Therefore,  physicians  should 
be alert to this risk, particularly when 
statins are co-prescribed with other 
medicines with the same side-effect 
profile as statins, such as gemfibrozil. 
In our study, the patients with signs of 
myalgia had also received gemfibrozil 
prior to hospitalization. This is a known 
cause of increased incidence of myalgia, 
myositis or  rhabdomyolysis  [21]  and 
discontinuation of one of the medicines 
is advisable. Gemfibrozil was the most 
commonly prescribed interacting drug 
with statins in other studies such as Song 
and co-workers study [22]. Special care 
is  required when prescribing  these 2 
medicines together. 

Another important issue in our 
study was the high concentration of 
CPK in 2 patients with muscle-related 
signs which required discontinuation of 
statins [6]. Although we found out that 
muscle-related side-effects were more 
prevalent in higher doses of statins and 
similar results have been seen in case of 
rosuvastatin [23], another theory is that 
muscle-related side-effects of statins are 
related to inter-individual variability in 
the degree of skeletal muscle co-enzyme 
Q(10) [CoQ(10)] depletion,  sensitiv-
ity of muscle to decreases in CoQ(10), 
or both [24]. As a prevention method, 

gemfibrozil was discontinued in our 
patients but statins were continued after 
high level of CPK. 

Among our subjects the side-effects 
were not so severe to cause discontinu-
ation of statins but previous studies by 
Tikkanen and co-workers and Chiang 
and co-workers  showed that 7.9% and 
2.7%  of  patients  had  to  stop  taking 
statins because of serious side-effects 
[25,26]. In the Tikkanen study, increase 
in CPK  level was not seen after statins 
use [25] but  in Chiang study increases 
in CPK were  seen  in 2.2% of patients 
[26].  Increased CPK  in our  study was 
seen in 2 patients (1%).

There are some limitations to 
the  study; we  included only patients 
hospitalized for acute illnesses, who 
therefore might have some abnormali-
ties in their laboratory results which 
could affect our results. Hospitaliza-
tion would also increase the number 
of medications used by each patient 
and therefore the possibility of drug–
drug interactions and more side-effects. 
In future studies we suggest recording 
the side-effects in a more controlled 
environment and studying the effects of 
various risk factors, such as duration of 
statins consumption, on the appearance 
side-effects or their severity. Our study 
showed that the prevalence of statins 
side-effects in an Iranian population 
and the need to follow this further. It is 
necessary to educate patients to report 
any potentially significant symptoms 
and it is necessary to perform baseline 
liver  function  tests  and 6  to 12 weeks 
after  starting  statins  therapy  or  any 
dose escalation [27]. Thereafter, annual 
monitoring of liver function tests is usu-
ally sufficient to recognize any possible 
liver damage before serious dysfunction 
occurs. Special attention should be paid 
to patients with risk factors for myo-
pathy or rhabdomyolysis. Prescribers 
should pay attention to the signs and 
symptoms of serious side-effects of all 
medications including statins.

Table 2 Side-effects of statins reported by the patients

Side-effect No. (n = 200) %

Gastrointestinal effects 37 18.5

Headache 33 16.5

Increased serum transaminase
 concentration 25 12.5

Muscle-related 19 9.5

Allergic reactions 10 5.0

Respiratory effects 8 4.0

Rash 1 0.5
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