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ABSTRACT We determined the prevalence of adverse drug events (ADEs) in a general teaching hospital 
in Rabat, Morocco. We performed a 5-day cross-sectional study of hospital departments recruiting inpa-
tients and outpatients. Among the 1390 patients surveyed, 59 (4.2%) experienced at least 1 ADE and for 
20 patients (1.4%) the ADE was responsible for hospitalization or prolongation of hospitalization. The ADE 
was classified as serious in 28 patients. Of the total of 76 ADEs, 10 (13.2%) were categorized as prevent-
able; 6 of these occurred during the treatment monitoring phase. Patients who experienced an ADE were 
more likely to be women, to be younger (< 30 years) and to be hospitalized in medical departments.

ل االنتشار وقابلية الوقاية من األحداث الدوائية الضائرة يف مستشفى تعليمي: دراسة عرضية معدَّ
رجاء بنكريان، أنطوان باريانط، سناء عاشور، حلسن أعمى، عبد الرحيم عزوزي، رشيدة سليامين

يف  عام  تعليمي  مستشفى  يف  الضائرة  الدوائية  األحداث  انتشار  ل  معدَّ عن  الباحثون  كشف  اخلالصـة: 
الرباط، املغرب، فأجروا دراسة عرضية استغرقت 5 أيام يف أقسام املستشفى التي تستقبل املرىض الداخلني 
واملرىض اخلارجني، ومن بني 1390 شملهم املسح عانى 59 مريضًا )4.2%( منهم من حدث واحد عىل األقل 
من األحداث الدوائية الضائرة، فيام كانت تلك األحداث الضائرة مسؤولة عن اإلدخال إىل املستشفى أو 
إطالة مدة املكث فيها لدى 20 مريضًا )1.4%(. وقد صنَّف الباحثون األحداث الدوائية الضائرة عىل أهنا 
خطرية لدى 28 مريضًا، ومن بني 76 من األحداث الدوائية الضائرة كان 10 منها )13.2%( قد صنف عىل 
6 منها خالل مرحلة رصد املعاجلة. وقد غلب عىل املرىض الذين عانوا من  أنه يمكن توقيه، فيام حدث 
أحداث دوائية ضائرة أن يكونوا من النساء، ومن األعامر األصغر من 30 عامًا، وأن يكونوا ممن أدخلوا 

املستشفى يف األقسام الداخلية.

Prévalence et évitabilité des réactions indésirables aux médicaments dans un hôpital 
universitaire : une étude transversale
RÉSUMÉ Nous avons déterminé la prévalence des réactions indésirables aux médicaments (RIM) 
dans un hôpital général universitaire de Rabat (Maroc). Une étude transversale a été réalisée sur cinq 
jours dans les services accueillant des patients hospitalisés et ambulatoires. Parmi les 1 390 patients 
étudiés, 59 (4,2 %) ont eu au moins une RIM et pour 20 patients (1,4 %), cette RIM était à l’origine de 
l’hospitalisation ou de la prolongation de l’hospitalisation. La RIM était considérée comme grave chez 
28 patients. Sur un total de 76 RIM, 10 (13,2 %) étaient considérées comme évitables ; 6 d’entre elles 
s’étaient produites pendant la phase de surveillance du traitement. Les patients ayant eu une RIM 
étaient plutôt des femmes, des jeunes (moins de 30 ans) et des personnes hospitalisées dans des 
services de médecine.
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Introduction

Adverse drug events (ADEs) are when 
a patient is unintentionally harmed as a 
result of drug use, including preventable 
and non-preventable events [1]. Bates et al. 
estimated that 28% of ADEs in the United 
States were preventable [2]. ADEs can 
have major consequences including hos-
pital admission, prolonged hospital stays, 
additional resource utilization and time lost 
from work, as well as lower patient satisfac-
tion [3]. It has been estimated that ADEs 
lead to approximately 5% of all hospital 
admissions and occur during 10% to 20% 
of hospitalizations [4]. 

In developing countries, once access 
to care has been ensured for the popula-
tion, improving the quality of health care 
delivery becomes an important concern. 
Ascertaining the prevalence of ADEs has 
been shown to be a useful indicator for this 
purpose [5]. Decreasing the prevalence 
of ADEs by implementing appropriate 
prevention strategies then constitutes a 
constant objective of every health care 
system. 

The Moroccan Pharmacovigilance Cen-
tre (MPVC) was officially established in 
1989 and is housed within the Poison Con-
trol Centre in Rabat. Collecting spontane-
ous reports of suspected ADEs remains its 
core activity. In 1992, the Moroccan centre 
was admitted as the 34th national centre 
participating in the World Health Organiza-
tion (WHO) Programme for International 
Drug Monitoring. 

Since detailed knowledge is needed 
to design appropriate interventions, the 
MPVC initiated a study to evaluate the 
prevalence, seriousness and preventability 
of ADEs occurring in a sample of in- and 
outpatients receiving medications in one 
of the main hospitals of Morocco (Ibn Sina 
hospital). 

Methods

Study design and setting
We performed a cross-sectional study over 
5 days from 13 to 17 December 2004 in the 
Ibn Sina general teaching hospital in Rabat, 
Morocco. This hospital has a capacity of 
1045 beds and approximately 15 000 adult 
inpatients are admitted per year. This study 
was conducted by the MPVC in collabora-
tion with the local drugs committee. 

Study population 
All patients admitted to Ibn Sina hospital 
between 13 and 17 December 2004 were 
eligible for inclusion in the study. Intention-
al drug overdose was not considered as an 
ADE and patients admitted for this reason 
were excluded from the study. All inpatient 
departments of the hospital—11 medical 
services, 11 surgical services, 3 intensive 
care units (ICUs) and 2 emergency units—
participated in the study. 

Data collection 
In each participating department, a medical 
resident was designated to collaborate with 
the MPVC’s investigator for the detection 
of ADEs. A team of 15 investigators from 
the MPVC visited the 27 departments daily 
during the period of the study and solicited 
information from clinicians (especially the 
corresponding medical resident) concerning 
drug-related events. 

For each patient, age, sex, diagnosis and 
admission department were recorded. Data 
were collected using the register of admis-
sion of the participating department and the 
patient’s medical file. For each patient for 
whom an ADE was identified, clinicians 
completed a standardized form to record 
the demographic characteristics, medical 
history, treatment indications, nature of 
ADE, drugs involved, onset, delay and 
outcome.
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Definitions
The definition of ADE used in this study 
was “any injury resulting from medical 
interventions related to a drug” [6]. This 
included adverse drug reactions (ADRs), 
defined by the World Health Organization 
(WHO) as “any response to a drug which 
is noxious and unintended, and which oc-
curs at doses normally used in humans 
for prophylaxis, diagnosis or therapy of 
disease, or for the modification of physi-
ological function” [7]. The WHO definition 
implies that there was no error in the use 
of the drug [8] and the working definition 
of ADE therefore included both ADR, in 
which no error occurred, and complications 
that resulted from medication errors. 

The seriousness of the ADE was also 
defined using WHO criteria. An ADE was 
considered serious if, at any dose, it resulted 
in death or was life-threatening, or required 
inpatient hospitalization or prolongation of 
existing hospitalization or resulted in persist-
ent or significant disability/incapacity [7]. 

According to the time when the ADE 
occurred, patients were classified into 3 
groups: patients without ADE, patients 
admitted for ADE or who had prolonged 
hospitalization due to an ADE, and patients 
who developed an ADE during their hospi-
talization. 

ADE causality—the likelihood of a rela-
tionship between the drug and the event— 
was assessed by 2 experienced investigators 
from the MPVC using the method and clas-
sification of Begaud et al., namely probable, 
very likely and doubtful [9]. 

The type of ADR was classified using 
the classification of Rawlins and Thompson 
as type A (augmented) when they were 
related to the pharmacological properties of 
drugs involved or type B (bizarre or idio-
syncratic) if they were not [10]. 

Preventability was assessed according to 
a modified version of the criteria developed 

by Schumock and Thornton [11] and Win-
terstein et al. [12]. An ADE was classified 
as preventable if: the drugs involved were 
not appropriate for the patient’s clinical 
condition; the dose, route or frequency of 
administration was not appropriate for the 
patient’s age, weight or disease; the patient 
required therapeutic drug monitoring or 
other necessary laboratory tests that were 
not performed or not performed frequently 
enough; the patient had a history of allergy 
or previous reaction to the drug; a known 
drug interaction was the suspected cause 
of the reaction; a serum drug concentra-
tion above the therapeutic range was docu-
mented; non-compliance was associated 
with the reaction; or a medication error was 
associated with the reaction. 

Analysis

The data were collated using Microsoft 
Excel software, version 5.1. Variables were 
described as percentages or mean and stand-
ard deviation (SD). Qualitative data were 
compared using the chi-squared test or 
Fisher exact test according to sample size. 
Quantitative data were compared using the 
Student t-test or Wilcoxon–Mann–Whitney 
U-test according to normality of their distri-
butions. Prevalence rates of ADEs among 
all patients hospitalized in the participating 
departments during the study period were 
summarized as proportions with their 95% 
confidence interval (CI) estimated using the 
binomial distribution. The statistical sig-
nificance level was set at P < 0.05. Analysis 
was performed using Statistica, version 5. 

Results

During the 5 days we covered, 1390 pa-
tients were included in the study: 840 men 
and 550 women. The mean age of the pa-
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tients was 44.3 (SD 15.4) years. Among 
these, 39.7% were admitted to medical de-
partments, 39.0% to surgical departments, 
18.4% to emergency departments and 2.9% 
to ICUs. 

There were 59 patients who experi-
enced at least 1 ADE, giving an estimated 
prevalence of ADE of 4.2% (95% CI: 
3.9%–4.4%). These patients were signifi-
cantly more likely to be women (55.9% of 
ADE patients versus 43.2% for the whole 
cohort, P = 0.012). They also tended to be 
younger, with a mean age of 44.3 (SD 15.4) 
years versus 46.3 (17.7) years for the whole 
cohort (Table 1), although this difference 
was not statistically significant.

The prevalence of ADEs by hospital 
department was 7.5% in ICUs, 6.7% in 
medical departments, 3.9% in emergency 
departments and 1.5% in surgical depart-
ments (Table 2). The highest rate was in 

the nephrology unit, where 6/27 (22.2%) 
patients suffered an ADE. 

There were 20 patients who were admit-
ted or had prolonged hospitalization due 
to an ADE, a prevalence of 1.4% (95% 
CI: 0.8%–2.0%) (Table 2). The ADE was 
classified as serious for 28 patients (2.0% 
of all patients; 47.5% of ADE patients (13 
leading to hospitalization, 7 prolonging 
hospitalization, 5 life-threatening, 2 re-
sulting in permanent disability, 1 fatal) 
(Table 2). The prevalence of serious ADEs 
among patients was estimated at 2.0% (95% 
CI: 1.3%–2.7%) and the fatality rate was 
0.07% (1 death related to ADE among 
1390 monitored patients). In addition to 
the patient who died, 2 patients suffered 
serious sequelae (pulmonary fibrosis related 
to amiodarone; cutaneous sequelae related 
to vasculitis induced by interferon). For 
the others, the outcome after 1 month was 

Table 1 Demographic characteristics of patients with an adverse drug event (ADE) recorded 
and the cohort of patients surveyed during the study period

Variable Patients with ADE 
(n = 59)

Cohort 
(n = 1331)

P-value

Mean (SD) age (years) 44.3 (15.4) 46.3 (17.7) 0.43

No. % No. %
Age (years)a

< 30 21 35.6 243 20.3 0.004
30–39 8 13.6 198 16.5 0.512
40–49 11 18.6 227 19.0 0.903
50–59 11 18.6 210 17.5 0.626
60–69 5 8.5 176 14.7 0.170
> 70 3 5.1 143 11.9 0.152b

Sex

Female 33 55.9 517 43.2 0.012
Male 26 44.1 814 68.0

Hospital department

Medical 37 62.7 515 43.0
Other (surgical, intensive 
care, emergency)

22 37.3 816 68.2 < 0.001

aAge not recorded for 134 patients; b Yates correction. 
SD = standard deviation.
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favourable in 89.8% of patients, stable in 
5.1% and unknown in 5.1%. 

A total of 76 ADEs were observed in 
the 59 patients. The global ADE preva-
lence was then estimated at 5.5% (95% 
CI: 4.7%–7.1%). The organ systems most 
frequently affected by ADEs were gas-
trointestinal (26.3%), cutaneous (21.0%), 

Table 2 Prevalence of adverse drug events (ADEs) by hospital department and ward

Hospital department/
ward

Total 
inpatients

Patients with ADE Patients admitted 
for ADE/prolonged 

hospitalization 
due to ADE

Patients 
developing 

serious ADE

No. No. % of 
total

No. % of 
total 

No. %a

Medical departments 552 37 6.7 11 2.0 16 43.2
 Nephrology 27 6 22.2 – – 1 16.7
 Haemodialysis 104 4 3.8 – – 4 100.0
 Endocrinology 33 – – – – – –
 Dermatology 22 2 9.1 2 9.1 2 100.0
 Digestive exploration 58 5 8.6 – – – –
 Internal medicine 54 5 9.3 3 5.6 3 60.0
 Gastroenterology 125 10 8.0 4 – 4 40.0
 General medicine 44 2 4.5 1 2.3 1 50.0
 Cardiology 59 3 5.1 1 1.7 1 33.3
 Pneumology 26 – – – – – –

Intensive care units 40 3 7.5 2 5.0 2 66.6
 Medical 14 2 14.3 1 7.1 1 50.0
 Surgical 26 1 11.1 1 11.1 1 100.0

Emergency departments 256 10 3.9 6 2.3 6 60.0
 Medical 200 10 5.0 6 2.3 6 60.0
 Surgical 56 – – – – – –

Surgical departments 542 8 1.5 1 0.2 4 50.0
 Trauma 71 2 2.8 1 0.2 1 50.0
 Thoracic surgery 29 – – – – – –
 Cardiovascular 23 – – – – – –
 Digestive surgery 65 1 1.5 – – 1 100.0
 General surgery 59 1 1.7 – – 1 100.0
 Surgeryb 70 – – – – – –
 Vascular surgery 45 – – – – – –
 Neurosurgery 46 – – – – – –
 Urology 110 1 0.9 – – – –
 Plastic surgery 24 3 12.5 – – 1 33.3

Total 1390 59 4.2 20 1.4 28 47.5
aof patients with ADE; bEmergency visceral surgery unit.

neurological (9.2%), haematological (7.9%) 
and respiratory (6.6%) (Table 3). The drug 
classes most frequently involved were 
analgesics (excluding nonsteroidal anti- 
inflammatories) (17.1%), anti-inflamma-
tories (11.8%), antibiotics (6.6%), anti-
coagulants (5.2%) and psychoactive drugs 
(5.3%). 
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Regarding causality of the 76 ADEs, 
67% were assessed as probable, 6% very 
likely and 27% doubtful. Identified ADEs 
were classified as type A ADR (related 
to the pharmacological properties of the 
drugs) in 80.3% and type B ADR (bizarre 
or idiosyncratic) in 19.7%. 

There were 10 ADEs (13.2%) that were 
considered preventable: 6 cases were asso-
ciated with insufficient monitoring by labo-
ratory testing or other investigations. Other 
preventable ADEs included 1 case of seri-
ous abdominal haematoma resulting from 
an excessive anticoagulation, 2 cases due to 
persistence of antiseptic in a haemodialysis 
tube and 1 case of agitation in a patient who 
was prescribed an antidepressant without an 
associated anxiolytic (Table 4).

Discussion

This study confirms that ADEs represent a 
non-negligible disease burden in hospital-
ized patients. Our data show that 4.2% of 
inpatients experienced 1 or more ADE, with 
a global prevalence estimated at 5.5%. A 
similar cross-sectional study conducted on 
a given day in the Bichat–Claude Bernard 
hospital group in Paris, found that 6.3% of 
the patients exhibited at least 1 ADE during 
their hospitalization, with a global preva-
lence of 9.9% [13]. 

The prevalence obtained in the present 
study agrees with the values obtained in 
several studies. A wide range of rates have 
been reported in the literature, suggesting 
that ADEs occur in 0.7%–6.5% of inpa-
tients [1]. It is difficult to compare these 
reported frequencies because of different 
settings, different data collection methods 
and discrepancies in the underlying defini-
tion of ADE. Estimation of ADE prevalence 
has to deal with underreporting, which is a 
huge problem in drug safety. Differences 
in underreporting rates cannot be excluded 

in existing studies and could partly explain 
the differences observed between the preva-
lence estimates. 

On assessing the prevalence by depart-
ment (medical, surgical, ICU and emer-
gency), we found that the highest rate 
was recorded in the ICU. Cullen et al. in 
their comparative study on the detection 
of preventable and potential ADEs, found 
that the prevalence in the ICU was nearly 
twice the rate of non-ICU departments [14]. 
Patients in ICUs may be at higher risk of 
ADEs because of their greater exposure to 
medications and because their health state is 
weaker than other patients. 

As shown in several studies [12,13,15], 
a high proportion of ADEs are reported 
in medical departments. The prevalence 
varied among departments, the highest be-
ing registered in the nephrology unit, which 
could reflect the importance of renal impair-
ment in the occurrence of ADEs.

In our study, women had a higher risk 
of ADEs, which is consistent with previous 
studies. Even though patients who experi-
enced ADEs tended to be younger, there 
was no statistically significant difference 
between the mean age of patients with 
or without ADE. Nevertheless, we found 
that patients aged less than 30 years had a 
significantly higher risk of ADE. This could 
reflect the fact that young people tend to 
self-medicate more than older people, but 
the demographic distribution of age in the 
Moroccan population could also explain 
this result; according to the national census 
of 2004, people aged under 35 years repre-
sented 64.3% of the population [16]. 

The organ systems most often affected 
were gastrointestinal and dermatological, 
which is commonly described in the lit-
erature [17]. In our study, the drug classes 
most frequently associated with ADEs were 
analgesics, anti-inflammatories, antibiotics, 
anticoagulants and psychoactive drugs, 
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Table 3 Description of adverse drug events (ADEs)

Type of ADE No. of 
cases (%)

Drug/health product involved (no. of cases)

Gastrointestinal disorder
Epigastric pain 7 Analgesic (4), antituberculosis (1), antibiotic (1), 

corticosteroid (1)
Diarrhoea 3 Antibiotic (1), antiosteoporotic(1), analgesic (1)
Ulcer 3 Analgesic (1), antihistamine (1), antiosteoporotic (1)
Vomiting 2 Antituberculosis (1), antibiotic (1 )
Dysphagia 1 Risedronate monosodium (1)
Gastritis 2 Corticosteroid (2)
Intestine perforation 1 NSAID (1)
Colopathy 1 Piascledine (1)
Total 20 (26.3)

Allergy
Skin reaction 16 Analgesic (5), antituberculosis (1), antibiotic (1), NSAID 

(1), antitetanic serum (1), vasoprotector (2), antimitotic 
(1), anticoagulant (1), antimalarial (1), antiretroviral (1), 
interferon (1)

Anaphylactic shock 2 Contrast medium (1), NSAID (1)
Angioneurotic oedema 1 Analgesic (1)
Palpebral oedema 1 Analgesic (1)
Vasculitis 1 Interferon (1)
Total 21 (27.6)

Neurological disorder
Extrapyramidal syndrome 2 Neuroleptic (2)
Convulsions 1 Local anaesthetic (1)
Irritability 1 Antihypertensive (1)
Vertigo 1 Antihypertensive (1)
Agitation 1 Antidepressant (1)
Facial paralysis 1 Antiretroviral (1)
Total 7 (9.2)

Haematological disorder
Thrombocytopaenia 2 Antibiotic (1), anticoagulant (1)
Neutropaenia 2 Neuroleptic (1), interferon (1)
Agranulocytosis 1 Antimitotic (1)
Bone marrow depression 1 Antiretroviral
Total 6 (7.9)

Endocrine disorder
Dysthyroid 3 Interferon (2), antiarrhythmic (1)
Diabetes 1 Corticosteroid (1)
Cushing syndrome 1 Corticosteroid (1)
Total 5 (6.6)

Cardiovascular disorder
Hypotension 1 Antihypertensive (1)
Tachycardia 1 NSAID (1)
Total 2 (2.6)
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which is consistent with some other studies 
[12,15]. 

After causality assessment, almost two-
thirds of the identified ADEs were judged to 
have a “reasonable” link with drug intake. 
Almost half of the recorded ADEs were se-
rious (47.5%), with a fatality rate estimated 
at 0.07%. The higher proportion of serious 
events in our study might reflect the fact that 
teaching hospitals recruit more seriously ill 
patients than non-teaching hospitals [18].

The rate of preventable ADE was evalu-
ated as 13.2%, which appears lower than es-
timations already available in the literature. 
The median preventability rate reported by 
Kanjanarat et al. in a review of the literature, 
was 35.2% (ranging from 18.7% to 73.2%) 
[19]. A possible explanation for the low 
rate of preventable ADE observed in our 
study may be the method used to identify 
preventable ADEs and the short period of 
the survey (5 days). In contrast with previ-
ous studies that mainly ascertained prevent-
able ADEs using hospital chart review, our 

cases were collected in collaboration with 
clinicians, and we cannot exclude a selec-
tive underreporting of ADEs perceived as 
personal error by clinicians. Most cases of 
preventable ADEs (60%) could be related 
to insufficient drug monitoring. Gurwitz et 
al. found that preventable ADEs occurred 
most often at the stages of ordering and 
monitoring of drugs [20] and Bates et al. 
reported that preventable ADEs most often 
occur at the stages of ordering (56%) and 
administration (34%) [2]. 

Our study has several limitations. The 
short period of the survey might lead to 
underestimation of the real ADE prevalence 
rate. The method used for identification of 
preventable ADEs was based on physician 
interview and might be sensitive to underre-
porting, which could have lead to underesti-
mation of the rates of ADE and preventable 
ADE. Nevertheless, the reporting rate for 
the study appeared to be high, as 76 ADEs 
were reported during the 5-day study pe-
riod, when there are usually only around 

Table 3 Description of adverse drug events (ADEs) (concluded)

Type of ADE No. of 
cases (%)

Drug/health product involved (no. of cases)

Respiratory disorder
Pulmonary fibrosis 1 Antiarrythmic (1)
Cough 2 Antihypertensive (1), anticoagulant (1)
Respiratory distress 2 Ethylene oxide (2)
Total 5 (6.6)

Other
Cytolysis and cholestasis 2 Hydroxychloroquine sulfate (1), antituberculosis (1)
Polyarthritis 1 5-aminosalicylic acid (1)
Hyperuricaemia 1 Interferon (1)
Fever (2), cephalalgia (2) 4 Herbal medicinea (1), antibiotic (1), glyceryl trinitrate (1), 

5-aminosalicylic acid (1)
Haemorrhage (1) 1 anticoagulant (1)
Photophobia 1 5-aminosalicylic acid (1)
Total 10 (13.2)

Total 76 (100.0)
aLawsonia inermis 
NSAID = nonsteroidal anti-inflammatory drug.
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200 reports per year received from 
this hospital at the MPVC. Thus, 
a sustained sensitization of health 
professionals is needed to reinforce 
the spontaneous reports, and to 
strengthen the notification circuit 
to improve collaboration between 
hospitals and the MPVC. 

The results of our study might 
help in designing prevention meas-
ures to decrease the prevalence 
of ADEs. Promoting increased 
awareness of ADEs and enforce-
ment of existing recommendations 
on drug monitoring are a priority in 
this objective, considering the high 
proportion of ADEs that could be 
prevented by better monitoring. 
These results are also important 
to help health care professionals 
recognize the extent of the burden 
of care that can be related to ADEs, 
and to be conscious of the need for 
better research, identification and 
reporting of ADEs. 

Conclusion

Our study confirms the substantial 
rate of morbidity associated with 
medicine use and contributes to 
promoting pharmacovigilance in 
the medical and paramedical com-
munity. It suggests that accurate 
information on ADEs in hospital is 
needed. It provides a starting point 
for understanding the prevalence 
of ADEs and preventable ADEs 
in Moroccan hospitals. However, 
additional work is needed to ex-
plore preventable ADEs and their 
contributing factors further and to 
develop strategies aimed at their 
prevention. 
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The safety of medicines: adverse drug reactions (ADRs)
It is estimated that at least 60% of ADRs are preventable. The risk of 
harm can be minimized by ensuring that prescribed medicines are of 
good quality, safe, effective and used by the right patient in the right 
dose at the right time.
WHO promotes global drug safety through its International Drug Moni-
toring Programme, which began in the 1960s. Through the coopera-
tive effort, Member States and WHO work together to identify possible 
relationships between the use of a drug and adverse effects. Nearly 
100 countries now have national systems in place to report ADRs to 
the database managed by the WHO Collaborating Centre, the Uppsala 
Monitoring Centre. When signals of drug safety problems emerge, 
WHO shares the results with all Member countries.

Source: WHO Fact sheet N°293
Updated October 2008

(http://www.who.int/mediacentre/factsheets/fs293/en/)


