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At the World Health Assembly in 2012, all 194 WHO Member States 
endorsed the Global Vaccine Action Plan (GVAP), a commitment to ensure 
that no one misses out on essential immunization. However, progress towards 
global vaccination targets for 2015 is off course and 1 in 5 children still missing 
out on routine life-saving immunizations. World Immunization Week 2015 in 
April is focused on getting progress in global vaccination back on track and 
reinvigorating collective efforts to ensure vaccination for every child.
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Editorial

Progress towards measles elimination in the Eastern 
Mediterranean Region: successes and challenges
Nadia Teleb 1 and Ezzeddine Mohsni 2

1 Regional Adviser, Immunization and Vaccines, Depatment of Communicable Diseases Prevention & Control, World Health Organization 
Regional Office for the Eastern Mediterranean, Cairo, Egypt. 
2Acting Director, Communicable Diseases Prevention & Control Depatment, World Health Organization Regional Office for the Eastern 
Mediterranean, Cairo, Egypt.

In 1997, countries of the WHO East-
ern Mediterranean Region (EMR) 
adopted measles elimination as a goal 
to be reached by 2010. To achieve 
this target, the WHO Regional Office 
for the Eastern Mediterranean devel-
oped a strategic plan with 4 strategies: 
conducting nationwide measles catch-
up vaccination campaigns targeting 
a wide age range; achieving greater 
than 95% vaccination coverage with 
2 doses of measles-containing vaccine 
(MCV1 and MCV2) in all districts 
through routine immunization, sup-
plemented by supplementary immuni-
zation activities (SIAs) where needed; 
conducting high quality, case-based 
surveillance supported by national 
proficient laboratories; and provid-
ing optimal clinical case management, 
including provision of vitamin A sup-
plementation. Although significant 
progress was made towards measles 
elimination, the 2010 measles elimina-
tion target was not reached and the 
date was revised to 2015.

Countries of the EMR have been 
implementing the regional strategy 
for measles elimination with variable 
levels of success. In 2013, estimated 
MCV1 coverage within the 22 EMR 
countries was 95% or above in 11 coun-
tries, 90–94% in 2 countries and below 
90% (range 46–85%) in 9 countries 
(1). Of the 11 countries with over 95% 
MCV1 coverage, 5 reported more than 
95% coverage in all districts. In the same 
year, among the 20 countries with a 
routine schedule of 2 or more doses, 

reported MCV2 coverage was over 95% 
in 11 countries, 90–94% in 1 country 
and below 90% (range 40–82%) in 8 
countries. During 2000–2013, more 
than 437 million people were reached 
through 166 national or subnational 
SIAs for measles. Out of these SIAs, 
76 (46%) met the target of over 95% 
administrative coverage (2).

With the support of a well-es-
tablished global and regional labora-
tory network, measles case-based 
surveillance is implemented in all EMR 
countries, except Djibouti and Somalia. 
The measles surveillance performance 
indicators show that the majority of 
countries are meeting surveillance 
standards. However, some countries 
have not yet met all the targets of the 
surveillance indicators. 

Substantial progress has been made 
since the EMR countries first resolved 
to eliminate measles. In 2013, 6 coun-
tries in the Region reported measles 
incidence of less than 1 case per million 
population and 3 of these countries 
have not reported any endemic measles 
cases for the last 2 to 3 years. 

During the period 1998–2010, 
reported measles cases in the Region 
decreased by 77%, from 89 478 cases in 
1998 to 10 072 in 2010 (3). However, 
during 2011–2013, regional progress 
slowed, and the number of reported 
measles cases increased more than 
2-fold to reach 20 884 cases in 2013, 
with the occurrence of large outbreaks 
in several countries. Around 90% of 
the reported measles cases during the 

period 2011–2013 were from 5 coun-
tries: Afghanistan, Pakistan, Somalia, 
Sudan and Yemen. With this resurgence 
of measles in some countries, the EMR’s 
target of measles elimination by 2015 is 
not likely to be achieved.

Countries in the EMR face sev-
eral challenges for achieving measles 
elimination. Routine MCV1 coverage 
remains suboptimal—only 50% of the 
countries achieve the MCV1 coverage 
target (1)—and although 20 countries 
have introduced MCV2 into the rou-
tine schedule, only 55% of them have 
reported 95% or greater MCV2 cov-
erage. Although numerous SIAs have 
been conducted, high coverage (over 
95%) has not been achieved in some 
countries. In addition, the accuracy 
of administrative data is questionable 
when there are several countries fac-
ing frequent measles outbreaks despite 
reporting high vaccination coverage. 

Achieving the target of measles 
elimination is challenged by the current 
security situation in an increasing num-
ber of countries of the Region, lead-
ing to unpredictable mass population 
displacements and resettlements that 
complicate the delivery of routine vac-
cination services and planning of SIAs. 
Inadequate national commitment, 
insufficient visibility of the measles 
elimination target, limited managerial 
capacity and competing public health 
priorities in most of the countries are 
major challenges. Inadequate financial 
resources to implement the planned 
SIAs add to the challenges. 
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To prevent accumulation of suscep-
tible persons and to proceed towards 
measles elimination, the key strategies 
outlined in the regional strategy for 
measles elimination should be imple-
mented in all EMR countries. Routine 
MCV2 coverage should be improved 
and follow-up SIAs need to be con-
ducted periodically until routine cover-
age of over 95% with both MCV1 and 

MCV2 is achieved and maintained in 
every district. Efforts should focus on 
increasing routine MCV1 and MCV2 
vaccination coverage and ensuring that 
routine immunization services and SIAs 
reach at-risk populations who reside in 
areas with poor access to vaccination 
services. Conducting SIAs in conflict 
settings and in areas with no local gov-
ernment requires close links with local 

communities. In addition, coverage vali-
dation of all SIAs needs to be conducted 
to address coverage gaps in the SIAs 
and to ensure that appropriate planning 
for future SIAs is done. Monitoring and 
strengthening surveillance system per-
formance could help rapidly identify and 
characterize outbreaks, guide response 
activities and provide evidence for refin-
ing measles elimination strategies.
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Is diabetes management in primary care improving 
clinical outcomes? A study in Qatar
I. Mochtar 1,2 and M.F. Al-Monjed 1,2

ABSTRACT There has been little research into the effectiveness of primary-care diabetes clinics in the Middle 
East. This study in Qatar compared patient outcomes at a primary-care facility with a dedicated diabetes clinic 
and one without. Using a cross-sectional method, data on demographics, diabetes status and 6 clinical outcomes 
of diabetes care were collected from the records of patients who visited the clinics during 2012. Diabetes 
management in both facilities improved clinical outcomes over the 1-year observation period. The mean total 
cholesterol of patients attending the special clinic (n = 102) decreased significantly from 4.66 to 4.27 mmol/dL 
and LDL cholesterol from 3.42 to 3.22 mmol/dL. The LDL cholesterol of patients receiving standard care (n = 108) 
reduced significantly from 3.41 to 3.22 mmol/dL and HDL cholesterol increased from 0.83 to 0.87 mmol/dL. 
Inter-provider comparisons indicated that the outcomes in the facility with a diabetes clinic were not superior to 
those in the facility with standard care.

1Department of Medical Services, Qatar Petroleum, Doha, Qatar (Correspondence to I. Mochtar: mochtar@qp.com.qa).
2Messaied Medical Centre, Messaied, Qatar.

Received: 20/07/14; accepted: 23/02/15

ن عالج السّكري يف الرعاية األولية النتائج الرسيرية؟ دراسة يف َقَطر هل حيسِّ
إقبال خمتار، حممد فواز املنجد

اخلالصــة: ال يوجــد إال القليــل مــن البحــوث عــن فاعليــة عيــادات الرعايــة األوليــة اخلاصــة بمــرىض الســّكري يف الــرشق األوســط. وقــد قامــت 
هــذه الدراســة يف َقَطــر بمقارنــة نتائــج العــاج يف أحــد مرافــق الرعايــة األوليــة الــذي يوجــد بــه عيــادة خمصصــة للســّكري مــع تلــك التــي يف مرفــق 
ليــس بــه عيــادة خمصصــة. فتــم - باســتخدام طريقــة مقطعيــة - مجــع بيانــات ســكانية وعــن حالــة الســّكري وعــن 6 نتائــج رسيريــة لرعاية الســّكري 
مــن ســجات املــرىض الذيــن زاروا العيادتــن خــال عــام 2012. فوجــد أن عــاج الســّكري يف كا املرفقــن قــد حّســن النتائــج الرسيريــة خــال 
ــادة اخلاصــة )ع = 102(  ــن يراجعــون العي ــدى املــرىض الذي ــكيل ل ــدة ســنة. فانخفــض متوســط الكوليســرول ال ــي اســتمرت مل ــة الت فــرة املراقب
ــول/دل.  ــن 3.42 إىل 3.22 مليم ــة LDL م ــض الكثاف ــحمي منخف ــن الش ــرول الربوت ــول/دل، وكوليس ــن 4.66 إىل 4.27 مليم ــوظ م ــكل ملح بش
وانخفــض كوليســرول LDL لــدى املــرىض الذيــن يتلقــون رعايــة معياريــة )ع = 108( بشــكل ملحــوظ مــن 3.41 إىل 3.22 مليمــول/دل، وارتفــع 
لدهيــم كولســرول الربوتــن الشــحمي مرتفــع الكثافــة HDL مــن 0.83 إىل 0.87 مليمــول/دل. لقــد أشــارت املقارنــات بــن مقدَمــي الرعايــة إىل أن 

النتائــج يف املرفــق الــذي يوجــد بــه عيــادة ســّكري مل تكــن أفضــل مــن تلــك التــي يف املرفــق الــذي يقــدم الرعايــة العاديــة.

La prise en charge du diabète en soins de santé primaires permet-elle d'améliorer les résultats cliniques ? 
Étude au Qatar

RÉSUMÉ Très peu de recherches ont été menées sur l'efficacité des cliniques du diabète intégrées à des  
établissements de soins de santé primaires au Moyen-Orient. La présente étude menée au Qatar a comparé les 
résultats pour les patients d'un établissement de soins de santé primaires doté d'une clinique dédiée au diabète 
et d'un établissement ne disposant pas de service de ce genre. En recourant à une méthode transversale, des 
données démographiques, des informations concernant le statut diabétique des patients et six résultats cliniques 
liés aux soins du diabète ont été collectés à partir des dossiers des patients ayant consulté dans ces établissements 
en 2012. La prise en charge du diabète dans les deux types d'établissements avait amélioré les résultats cliniques 
sur la période d'observation d'un an. Le taux moyen de cholestérol total des patients consultant dans la clinique 
spécialisée (n =102) avait nettement diminué – de 4,66 à 4,27 mmol/dL – tandis que le cholestérol LDL était passé  
de 3,42 à 3,22 mmol/dL. Le cholestérol LDL des patients ayant reçu des soins généraux (n =108) avait nettement 
diminué – de 3,41 à 3,22 mmol/dL – tandis que le cholestérol HDL avait augmenté, passant de 0,83 à 0,87 mmol/
dL. Les comparaisons entre les prestataires de soins ont montré que les résultats de l'établissement doté de la 
clinique spécialisée dans le diabète n'étaient pas supérieurs à ceux du service de soins généraux.
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Introduction

Diabetes is a chronic metabolic disorder 
characterized by an increased sugar level 
in the blood due to the impaired ability 
of the body to produce or respond to 
insulin. Diabetes has emerged as one of 
the most globally challenging chronic 
diseases; its prevalence has increased 
significantly over the past few decades. 
In 2000, the number of diabetes cases 
worldwide was 285 million and the 
cases are predicted to reach 439 million 
by 2030 (1). In Qatar, the number of 
people who had the disease was 38 000 
in 2000 and this figure is expected to rise 
to 88 000 in 2030 (2). The prevalence 
of diabetes among Qatar’s population 
in 2011 was 20.2% (3), which is almost 
2.5 times the prevalence in the United 
States (4).

Primary care has been recognized 
as a strategic health institution for the 
management of chronic diseases, in-
cluding diabetes (5). The World Health 
Organization and the United Kingdom 
Prospective Diabetes Study have high-
lighted that primary and secondary 
prevention of diabetes can be deliv-
ered efficiently in primary care (6–8). 
Currently, most diabetic patients are 
managed in primary health-care clinics 
(PHCCs) and only a small propor-
tion of them visit specialists for regular 
treatment (9). Diabetes management 
in primary care, however, is variable in 
type and quality. Some PHCCs only 
provide a simple service such as a physi-
cian consultation and blood sugar test. 
Others provide a more comprehensive 
approach, combining physician consul-
tation with other services such as health 
education/promotion, regular foot and 
eye examinations as well as early iden-
tification and control of cardiovascular 
disease risk factors.

To optimize the quality of care, some 
PHCCs run a special diabetes clinic 
aimed at providing individual and ho-
listic management to diabetic patients. 
Such a clinic is usually staffed by a mul-
tidisciplinary team and utilizes agreed 

protocols in its activities. In diabetes 
clinics, diabetic patients may receive 
comprehensive care, including regular 
appointments, scheduled physician 
consultations, routine diabetic profile 
examinations, dedicated health educa-
tion, dietary consultation and referral to 
specialists if required. Patients may also 
receive scheduled examinations of feet 
and eyes as well as screening of micro- 
and macrovascular complications.

In Qatar, most PHCCs provide 
diabetes care services. The types of 
services offered, however, differ from 
one provider to another, depending 
on the structure, level and resources 
available. Some PHCCs only provide 
a simple service, while others run dedi-
cated diabetes clinics. Apart from the 
wide availability of diabetes services in 
primary care, there has been a lack of 
information regarding the effectiveness 
of PHCCs in diabetes management.

The objectives of this study were to 
evaluate and compare the outcomes of 
diabetes management in a PHCC in 
Qatar with a dedicated diabetes clinic 
and a PHCC with no special clinic. Un-
til now, there have been no studies in the 
Middle East comparing the outcomes 
of diabetes management in primary 
care with and without a special diabetes 
clinic.

Methods

Setting
Facility A is a PHCC located in a 
downtown area of Messaied and offers 
services to around 10 000 inhabitants 
in its area. Since 2009 the centre has 
run a special diabetes clinic aimed at 
providing comprehensive and stand-
ardized management for diabetic pa-
tients including screening of diabetes, 
routine assessment and treatment, early 
detection and care of complications 
such as diabetic foot, retinopathy and 
nephropathy. The clinic is staffed by 
a multidisciplinary team consisting 
of doctors and nurses who have an 

educational background and profes-
sional experience in diabetes manage-
ment. The clinic opens daily during 
working hours. Each diabetic patient 
is allocated a 30-minute consultation 
and during this time patients receive a 
brief consultation from nurses (which 
is focused on health education and 
dietary consultation), examinations of 
anthropometry, eyes and feet, labora-
tory tests and a physician consultation.

Facility B a typical supporting 
PHCC that is located in a suburban 
area of Messaied, around 10 km from 
Facility A and serves a population of 
around 1500 people. Diabetic patients 
can come for routine consultation and 
care, but no comprehensive diabetes 
management is offered to them. The 
centre is staffed by 1 general practitioner 
and 5 general nurses and provides gen-
eral health services, including diabetes 
management; however, no special 
diabetes clinic is available. The consulta-
tion time for each patient is 15 minutes 
and during this time the patient receives 
a physician consultation and occasional 
diabetes profile tests.

Sampling
Using a cross-sectional method, this 
study utilized a convenience sample, 
namely the data of patients who at-
tended Facility A and Facility B dur-
ing a period of 12 months (January to 
December 2012). A patient’s data were 
included in the study if the patient made 
a minimum of 2 visits during 2012 and 
had at least 2 data points for comparison 
(baseline and follow-up data) for each 
clinical outcome measured.

Data collection and analysis
The data of patients were retrieved from 
an electronic medical information man-
agement system that was available in 
both clinics. Data of interest included 
patient demographics (age, sex, educa-
tion and job), diabetes status (type and 
duration of diabetes), medication use 
and 6 clinical outcomes that were rou-
tinely measured in diabetes care [fasting 
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B than Facility A (7.0% versus 5.2%). 
On the other hand, Facility A patients 
had a greater reduction than Facility 
B patients in terms of total cholesterol 
(–5.8% versus –2.0%) and HbA1c 
(–1.4% versus 2.0%). Apart from that, 
none of these observed differences were 
statistically significant (P > 0.05).

Discussion

Initially we hypothesized that Facility 
A would yield better diabetic outcomes 
than Facility B. Facility A is a typical com-
munity PHCC and located in down-
town, has adequate facilities and staff and 
is equipped with a special diabetes clinic 
that can facilitate the favourable factors 
for good diabetes achievement such as 
those related to the provider factor (the 
availability of health professionals with 
relevant educational background and 
experience) and the organization of care 
factors (the availability of adequate fa-
cilities, resources and a multidisciplinary 
team). On the other side, Facility B is 
a typical supporting PHCC, located in 
suburban area, has limited facilities and 
staff and has no special diabetes clinic.

The results of our study, however, 
showed that both Facility A and Facil-
ity B showed comparable improved 
outcomes. Over a 1-year period, Facility 
A produced significant improvements 
in patients’ levels of total cholesterol 
(–0.37 mmol/dL) and LDL choles-
terol (–0.23 mmol/dL), while Facility B 
yielded improvements in patients’ LDL 
cholesterol (–0.19 mmol/dL) and 
HDL cholesterol (0.03 mmol/dL). In 
addition, our study found no significant 
differences between Facility A and Fa-
cility B in terms of percentage changes 
of the 6 clinical indicators. The results 
of this study have certain implications.

First, while numerous studies re-
ported inadequate diabetes manage-
ment in primary care (11–13), our 
study observed improvements in 2 out 
of 6 clinical indicators in each PHCC. 
The results of this study support the 

blood sugar, glycated haemoglobin 
(HbA1c), total cholesterol, low-density 
lipoprotein (LDL) cholesterol, high-
density lipoprotein (HDL) cholesterol 
and random microalbumin/creatinine 
ratio] (10).

Data analysis
Based on the available data, we per-
formed intra- and inter-provider 
comparisons. For the intra-provider 
comparison, we calculated the mean 
difference between the baseline and the 
average value of each clinical outcome 
in each clinic over a 1-year period. The 
baseline value was defined as the first 
recorded value of each outcome in the 
year 2012 while the average value was 
defined as the average recorded value 
of each outcome over the year after 
the exclusion of the baseline value. For 
inter-provider comparisons, we dif-
ferentiated the clinical outcomes in 
Facility A and Facility B by comparing 
the percentage change of each clinical 
outcome over the study period. The 
percentage change of each outcome 
was calculated as follows: average value 
– baseline value/baseline value × 100%. 

The percentage change might be 
either an increase or a decrease. The 
dependent t-test was used to calculate 
the significance of difference between 
the baseline and the average value of 
each diabetes outcome in each clinic, 
while the independent t-test was used 
to test the significance of the difference 
in each diabetes outcome existing be-
tween Facility A and Facility B. Statisti-
cal calculations were computed with 
SPSS, version 20.

Results

In 2012, a total of 120 patients vis-
ited the diabetes clinic in Facility A. Of 
those, 18 patients were excluded due 
to incomplete data (only visited the 
clinic once). In Facility B, 112 diabetic 
patients visited the clinic and 4 patients 
were excluded due to incomplete data.

Table 1 shows the sociodemo-
graphic and basic diabetes profiles of 
the patients. In both Facility A and Facil-
ity B most patients were male, with an 
average age of 45 years and had type 
2 diabetes. In general, there were no 
significant differences between patients’ 
profiles in Facility A and Facility B in 
terms of sex, mean age, age group, type 
of diabetes and medication use (P > 
0.05). The mean duration of diabetes 
in Facility B was 5.3 years, which was 
longer than that in Facility A (3.6 years). 
Most patients in both Facility A and 
Facility B worked as professionals. Apart 
from that, there was a significant differ-
ence in the job distribution between 
patients in Facility A and Facility B.

The result of the intra-provider 
comparison between Facility A and 
Facility B is presented in Table 2. Over 
a 1-year period, there were statistically 
significant improvements (P < 0.05) in 
2 diabetes outcomes in both facilities. 
In Facility A, the mean total cholesterol 
of patients decreased from 4.66 to 4.27 
mmol (P = 0.001) and the mean LDL 
cholesterol also decreased from 3.42 to 
3.18 mmol/dL (P = 0.007). The other 
diabetes outcomes in Facility A re-
mained unchanged. In Facility B, signifi-
cant improvements were observed in 
both LDL and HDL cholesterol levels. 
The mean LDL cholesterol of patients 
decreased from 3.41 to 3.22 mmol/
dL (P = 0.006) while the mean HDL 
cholesterol increased from 0.83 to 0.87 
mmol/dL (P = 0.035). Other outcomes 
did not change significantly (P > 0.05).

Table 3 shows the comparison 
between the percentage changes of 
diabetes outcomes over a 1-year pe-
riod in both Facility A and Facility B. 
Compared with Facility A patients, 
Facility B patients had a greater reduc-
tion in LDL cholesterol (–4.0% versus 
–3.8%) and fasting blood sugar (–0.4% 
versus 0.04%) as well as having a slower 
progression of microalbumin/cre-
atinine ratio (93.1% versus 134.6%). 
The increased HDL cholesterol level 
was also more noticeable in Facility 
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important role of primary care and are 
similar to the results of some studies 
demonstrating the effectiveness of 
diabetes management in primary care 
(14–16). In fact, systematic reviews in-
dicated that the reports of some studies 
on deficient diabetes management in 
primary care are far from universal. If 
PHCCs implement a good standard 
of care, regular reviews and organized 
management, the outcomes of diabe-
tes management in this setting could 
be comparable or even better than the 
management in hospital (15,17).

In Qatar, the effectiveness of diabetes 
management in primary care has been 
studied by Bener et al. (18). Their study 
indicated that over a 1-year observation, 
diabetes management produced signifi-
cant improvements in the proportions 
of patients who achieved normal fast-
ing blood sugar (from 25.3% to 31.0%) 
and had HbA1C > 7% (from 74.7% 
to 69.0%). In addition, there were also 
improved means values of fasting blood 
sugar (–0.76 mmol/dL) and HbA1C 
(–0.78 mmol/dL), as well as systolic 
and diastolic blood pressures (–4.9 and 

–2.3 mmHg respectively). The study 
also concluded that compared with dia-
betes management in hospital, PHCCs 
yielded better clinical outcomes and 
patients’ level of satisfaction (18).

While various factors could con-
tribute to the favourable results at pri-
mary care facilitates in Qatar, we would 
highlight the potential contribution of 
socioeconomic factors. Qatar is an afflu-
ent country and most of its population, 
including residents living around Facil-
ity A and Facility B, enjoy a relatively 
high standard of living. Facility A and 

Table 1 Sociodemographic and basic diabetes profiles of the study sample of patients attending Facility A (special diabetes 
clinic) and Facility B (standard care) 

Variable Total (n = 210) Facility A (n = 102) Facility B (n = 108) P-value

No. % No. % No. %

Sex 0.13

Male 202 97.1 96 94.1 106 98.1

Female 8 2.9 6 5.9 2 1.9

Means (SD) age (years) 45.3 (15.1) 44.6 (14.7) 46.2 (15.2) 0.13

Age (years)

< 45 31 14.8 16 15.7 15 13.9

45–54 130 61.9 63 61.8 67 62

55–64 48 22.8 22 21.6 26 24.1

≥ 65 1 0.5 1 1.0 0 0.0

Occupation 0.02

Professional/sedentary worker 140 66.7 57 55.9 83 76.8

Manual worker 64 30.5 39 38.2 25 23.2

Housewife 5 2.4 5 4.9 0 0.0

Other 1 0.4 1 1.0 0 0.0

Type of diabetes 0.37

Type 1 6 2.9 4 3.9 2 1.8

Type 2 204 97.1 98 96.1 106 98.2

Mean (SD) duration of diabetes 
(years) 4.8 (1.2) 3.6 (1.1) 5.3 (1.3) 0.02

Types of diabetes medications 0.53

Oral 136 64.8 69 67.6 67 62.0

Insulin 11 5.2 6 5.9 5 4.6

Oral and insulin 63 30.0 27 26.5 36 33.3

Other medications 0.46

Lipid lowering agents 62 29.5 32 31.4 30 27.8

Anti-hypertension 30 14.3 13 12.7 17 15.7

Lipid lowering and anti-
hypertension 99 47.1 45 44.1 54 50.0

No lipid lowering and anti-
hypertension 19 9.0 12 11.8 7 6.5

SD = standard deviation.
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Facility B are situated near an industrial area and most of their catchment 
residents work as professionals in oil and gas companies. The residents 
have competitive earnings and are relatively well-off in terms of socio-
economic status. In our study, around 67% of diabetic patients worked 
as professionals and were assumed to have good socioeconomic status. 
Given their status, they could have better access to health institutions 
and care, be able to pay the costs of treatment, receive more health pro-
grammes and undergo more examinations. These favourable conditions 
could lead them to be more receptive to health management, to be more 
compliant and to have better health outcomes. Theoretically, diabetes 
outcomes are linked to socioeconomic status, as measured by the levels 
of income, education and job. Lower socioeconomic status has been 
associated with poorer glycaemic control, lower rates of blood sugar and 
HbA1C tests, limited physical exercise and poorer physical and mental 
health (19).

In addition, most residents in Qatar are covered by different types 
of health insurance, giving them adequate access to health care. Most 
of the catchment population of Facility A and Facility B had either 
government, local or company health insurance which entitled them to 
have access to health-care facilities for free or with a small fee. Patients’ 
possession of health insurance is, in fact, an important factor influencing 
diabetes outcomes. Insured people with diabetes usually have more 
preventive health services, more eye and foot examinations as well as 
better glycaemic control (19).

Secondly, the provision of a structured diabetes programme, such as 
a special diabetic clinic, is not an absolute requirement for good diabetes 
management, and improved diabetes outcomes can be achieved even 
without the availability of a special diabetes clinic. In our study, the percent-
age changes of 6 clinical outcomes in Facility A over a 1-year observation 
were not different with those in the Facility B and this suggests that Facility 
A is not superior to Facility B in diabetes care. In fact, studies comparing 
diabetes management in primary care with and without special diabetes 
clinic provide inconsistent results. Some studies showed that the provision 
of a diabetes clinic yielded better glycaemic control, better follow-up and 
reduced hospitalization (20). Other studies, however, showed that diabe-
tes clinics did not produce better outcomes than usual care (16). While the 
result of our study may support the view that care at special diabetes clinics 
is not superior to the usual care in primary care, it is worth discussing some 
factors that may contribute to the results of this study.

There is clear evidence that the outcomes of diabetes management 
depend not just on the provision of special diabetes clinic but also on 
many other interrelated factors, namely the patient, the provider and 
the organization of care (21). Patient factors are related to compliance, 
regular attendance, knowledge, attitudes, beliefs, individual character-
istics, financial resources, comorbidities and social support. Provider 
factors includes health professionals’ levels of education and experience, 
attitude, clinical inertia and ability to build a good doctor–patient rela-
tionship. Organization of care factor includes the provision of adequate 
facilities and resources, organized systems and a multidisciplinary team 
implementing agreed protocols, guidelines and educational programmes. 
A diabetes study in the Middle East pointed out the importance of effec-
tive communication and continuity of care as factors affecting quality of Ta
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diabetic care in primary care (22). To 
achieve good diabetic care outcomes, 
health professionals should be able to 
communicate effectively with patients. 
Good communication will improve pa-
tients’ satisfaction, motivation to adhere 
to medication and management as well 
as creating a trust in clinicians and the 
system. In terms of continuity of care, 
patients prefer to see the same doctor/
nurse during their regular visits because 
this increases patients’ satisfaction, con-
fidence and trust toward health profes-
sionals and will eventually improve their 
adherence to treatment.

Compared with Facility B, Facility A 
had a multidisciplinary team and ran the 
diabetes management in a more organ-
ized and comprehensive way. Apart from 
that, however, the staff in Facility A had a 
rotating schedule in the clinic and con-
sequently patients usually saw different 
nurses/doctors when visiting the clinic. 
In the views of the patients, this situation 
may be considered as a lack of continuing 
care and therefore it may be speculated 
that this is a factor that affected the qual-
ity of care in Facility A.

In addition, our study only evaluated 
selected indicators of diabetes outcomes 
and therefore might not accurately reflect 
the comprehensive outcomes of diabe-
tes management in both Facility A and 
Facility B. Up to now, there has been no 
international consensus on the agreed 
outcome indicators of diabetes manage-
ment in primary care (23,24). However, 
Wens et al. proposed 34 indicators that 

can be utilized in evaluating diabetic 
outcomes: 14 indicators for glycaemic 
control, 2 indicators for early detection of 
glycaemic complications, 4 indicators for 
treatment of glycaemic complications, 
11 indicators for cardiovascular diseases 
and 3 indicators of quality of life (25). 
Contrary to Facility B, the diabetes clinic 
in Facility A not only provided glycaemic 
control, but also extended care, such as 
dedicated health education, early identi-
fication of diabetes complications as well 
as management of cardiovascular risk fac-
tors. The outcomes of this extended care, 
however, were not assessed in our study.

Limitations
Our study investigated the outcomes of 
diabetes management in only 2 PHCCs 
and the period of the study was limited to 
1 year. While our study provides valuable 
information on diabetes outcomes in 
facilities with and without special clinics, 
the conclusion of this study might not re-
flect the real performance of all PHCCs in 
Qatar. The restricted period of the study 
was associated with the limited sample 
size, which may weaken the generaliza-
tion of our study findings. The use of a 
fixed study period without masking the 
possible effects of previous treatments 
might contribute to an underestimation 
or overestimation of the real diabetic out-
comes. To generate a more convincing 
conclusion representing primary care’s 
performance in diabetes management in 
Qatar, other confirmatory studies involv-
ing more PHCCs and longer period of 
studies are required.

Also, the measured outcomes in this 
study were limited to only a few clinical 
indicators and therefore our study find-
ings might not represent comprehensive 
diabetic outcomes. A more accurate 
result would be achieved if this study 
included more indicators of diabetes out-
comes, such as those related to process 
measures, outcome measures, avoidable 
complications and hospitalization as well 
as patients’ satisfaction.

Conclusion

Diabetes management in primary care 
resulted in improvements in some 
diabetic care outcomes. In the PHCC 
without a special diabetic clinic, sig-
nificant improvements were noted in 
HDL and LDL cholesterol; while in the 
PHCC with a dedicated diabetic clinic, 
improvements were observed in total 
and LDL cholesterol. No evidence was 
found that the diabetes management 
conducted in a special diabetes clinic 
was superior to that in usual care.
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Table 3 Comparison of changes in diabetes outcomes over a 1-year period in patients attending Facility A (special diabetes 
clinic) and Facility B (standard care) 

Variable Facility A Facility B Difference A vs B P-value

Mean (SE) % change Mean (SE) % change Mean (SE) 

Total cholesterol (mmol/dL) –5.82 (2.27) –2.01 (2.55) –3.81 (2.71) 0.161

LDL cholesterol (mmol/dL) –3.82 (21.2) –3.96 (2.89) 0.18 (3.05) 0.952

HDL cholesterol (mmol/dL) 5.24 (3.33) 6.95 (3.32) –1.72 (3.27) 0.598

Fasting blood sugar (mmol/dL) 0.04 (4.62) –0.39 (3.80) 0.44 (4.01) 0.913

HbA1c (%) –1.44 (2.48) 1.96 (2.90) –3.46 (2.35) 0.143

Miroalbumin/ creatinine ratio (mg/mmol) 134.60 (68.0) 93.10 (30.7) 34.10 (81.4) 0.676

SE = standard error; LDL = low-density lipoprotein; HDL = high-density lipoprotein; HbA1c = glycated haemoglobin.
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Designing a national combined reporting form for 
adverse drug reactions and medication errors
A. Tanti,1 A. Serracino-Inglott 1,2 and J.J. Borg 1,3

ABSTRACT The Maltese Medicines Authority was tasked with developing a reporting form that captures high-
quality case information on adverse drug reactions (ADRs) and medication errors in order to fulfil its public-health 
obligations set by the European Union (EU) legislation on pharmacovigilance. This paper describes the process 
of introducing the first combined ADR/medication error reporting form in the EU for health-care professionals, 
the analysis of reports generated by it and the promotion of the system. A review of existing ADR forms was 
carried out and recommendations from the European Medicines Agency and World Health Organization audits 
integrated. A new, combined ADR/medication error reporting form was developed and pilot tested based on 
case studies. The Authority’s quality system (ISO 9001 certified) was redesigned and a promotion strategy was 
deployed. The process used in Malta can be useful for countries that need to develop systems relative to ADR/
medication error reporting and to improve the quality of data capture within their systems.
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تصميم استامرة وطنية مشرتكة لإلبالغ عن التفاعالت الدوائية الضارة وأخطاء املداواة
ايمي تانتي، أنتوين ساراسيتو إنجلوت، جون جوزيف بورغ

اخلالصــة: تــم تكليــف هيئــة األدويــة املالطيــة بإعــداد اســتامرة إبــاغ تلتقــط معلومــات عاليــة اجلــودة عــن حــاالت التفاعــات الدوائيــة الضــارة وأخطاء 
ــذا  م ه ــدِّ ــي. ويق ــظ الدوائ ــوص التيق ــاد األورويب بخص ــات االحت ــا ترشيع ــي حددهت ــة الت ــة العام ــال الصح ــا يف جم ــة بالتزاماهت ــي اهليئ ــي تف ــداواة لك امل
البحــث وصفــًا لعمليــة تقديــم أول اســتامرة إبــاغ مشــركة عــن التفاعــات الدوائيــة الضــارة وأخطــاء املــداواة يف االحتــاد األورويب للعاملــن يف جمــال 
الرعايــة الصحيــة، ولتحليــل التقاريــر الناجتــة عنهــا، ولتعزيــز النظــام الصحــي. تــم القيــام بمراجعــة االســتامرات احلاليــة اخلاصــة بالتفاعــات الدوائيــة 
الضــارة وإدراج التوصيــات الصــادرة عــن عمليــات التدقيــق التــي قامــت هبــا وكالــة األدويــة األوروبيــة ومنظمــة الصحــة العامليــة. ومــن ثــّم تــم إعــداد 
اســتامرة جديــدة مشــركة لإلبــاغ عــن التفاعــات الدوائيــة الضــارة وأخطــاء املــداواة، وتــم اختبارهــا جتريبيــًا اســتنادًا إىل دراســات حــاالت. وأعيــد 
تصميــم نظــام جــودة اهليئــة )إيــزو 9001 املعتمــد(، ثــم نظمــت اســراتيجية تروجييــة. إن الطريقــة التــي اســتخدمت يف مالطــا يمكــن أن تفيــد البلــدان 
التــي حتتــاج إىل إعــداد نظــم تتعلــق باإلبــاغ عــن التفاعــات الدوائيــة الضــارة وأخطــاء املــداواة، وإىل حتســن جــودة التقــاط البيانــات داخــل نظمهــا.

Élaboration d'un formulaire de notification national combinant les réactions indésirables aux médicaments 
et les erreurs de médication

RÉSUMÉ L'Autorité maltaise pour les médicaments (Maltese Medicines Authority) a été chargée d'élaborer un 
formulaire de notification visant à recueillir des informations de haute qualité sur les réactions indésirables aux 
médicaments et les erreurs de médication afin de satisfaire à ses obligations de santé publique définies par la 
législation de l'Union européenne sur la pharmacovigilance. Le présent article décrit le processus d'introduction 
du premier formulaire de notification combinant les réactions indésirables aux médicaments et les erreurs 
de médication pour les professionnels des soins de santé dans l'Union européenne, l'analyse des rapports 
issus de ce processus et la promotion de ce système. Les formulaires de notification des réactions indésirables 
aux médicaments existants ont été passés en revue et les recommandations de l'Agence européenne des 
médicaments ainsi que des audits de l'Organisation mondiale de la Santé ont été intégrés. Un nouveau formulaire 
de notification combinant les réactions indésirables aux médicaments et les erreurs de médication a été élaboré 
puis soumis à un essai pilote dans des études de cas. Le système qualité de l'Autorité maltaise (certifié ISO 9001) a 
été remanié et une stratégie de promotion a été déployée. Le processus appliqué à Malte peut être utile à d'autres 
pays qui ont besoin de mettre au point des systèmes de notification des réactions indésirables aux médicaments 
et des erreurs de médication et souhaitent améliorer la qualité du` recueil des données au sein de leurs systèmes.
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Introduction

In 2013 there were major changes to 
the regulation of human medicines in 
member states of the European Union 
(EU), particularly with implementation 
of Directive 2010/84/EU of the Euro-
pean Parliament and the Council of the 
European Union concerning pharmaco-
vigilance (1,2). Member states were 
faced with the task of transposing this 
directive into national legislation. The 
challenges were substantial, especially 
for small member states with limited 
resources, such as Malta. The new obliga-
tion to report adverse drug reactions 
(ADRs) related to medication errors 
also required a new systematic approach 
to how we gathered data related to ADRs 
and medication errors in Malta.

Prior to 2012 the Malta Medicines 
Authority had adopted the World 
Health Organization (WHO) defini-
tion of an adverse drug reaction (ADR), 
since the Authority, as the national com-
petent authority, reports to the WHO 
Global Monitoring System in Uppsala 
(WHO-UMC). The WHO’s definition 
for an ADR is “a response to a drug that 
is noxious and unintended and occurs 
at doses normally used in man for the 
prophylaxis, diagnosis or therapy of dis-
ease, or for modification of physiologi-
cal function” (3). This definition focuses 
on harm incurred at doses of medicinal 
products normally used for treatment 
or prevention of disease, i.e. on ADRs 
related to the inherent properties of the 
drug or excipients at the licensed thera-
peutic dose for a specific indication in a 
specific population. Therefore, if a drug 
is taken at double the dose licensed for 
treatment of a disease and an ADR is 
experienced due to an overdose of this 
drug, i.e. a medication error is made, this 
scenario is not specifically covered by 
this definition. The new EU definition 
was wider and allowed for aspects of 
the use of a medicinal product to be 
taken into account. The new legislation 
defined an ADR as: “a response to a 
medicinal product which is noxious and 

unintended”. Therefore, other causes of 
ADR such as medication errors, abuse, 
misuse and occupational exposure are 
also covered by this definition (the term 
medication errors is henceforth used 
in this paper to cover the terms abuse, 
misuse and occupational exposure).

Member states  and market-
ing authorization holders in the EU 
have mandatory obligations to report 
ADRs (and now also ADRs related 
to medication errors) in the pre- and 
post-authorization phase of drug devel-
opment to the EudraVigilance Clinical 
Trial Module and EudraVigilance Post-
Authorization Module. EurdaVigilance 
is a tool for the European Medicines 
Agency and national medicines author-
ities to use for monitoring the safety of 
medicines and in minimizing poten-
tial risks related to suspected ADRs. 
In order to facilitate ADR reporting, 
EU member states also have national 
databases to handle such reports. The 
new EU legislation required that ADRs 
related to medication errors should be 
transmitted to EudraVigilance but did 
not mandate collection of information 
on medication errors which do not lead 
to ADRs.

After internal consultation and a 
literature search, the Malta Medicines 
Authority took the decision also to al-
low for the collection of medication 
error reports that are not associated 
with an ADR. The decision was limited 
to data collection solely on medication 
errors related to medicinal products 
as this is the mandate conferred to the 
Malta Medicines Authority through the 
Malta Medicines Act (3,4). The aim was 
therefore to devise a single form that 
captured (i) ADRs, (ii) ADRs related to 
medication errors and (iii) medication 
errors related to medicinal products not 
associated with an ADR, to the highest 
quality of documentation where the 
basic elements of a case report are ful-
filled. We wanted to provide a robust 
pharmacovigilance system for the pro-
cess of developing a national ADR and 
medication error report form for Malta.

In this paper, we describe how a 
combined ADR and medication er-
ror reporting form was developed for 
Malta to enable the capture of the best 
quality information. The motivation for 
this was not only to respond to the new 
widened definition of ADRs as set out in 
the new EU pharmacovigilance legisla-
tion but also to improve ADR case data 
collection in Malta (1).

Methods

Background
At the time of the legislative update, 
national competent authorities who 
were collaborating with the WHO-
UMC received a report which gave a 
detailed account of the quality of data 
each country was submitting to WHO-
UMC. Specific parameters were used to 
measure quality and a score was given to 
participating countries as well as a num-
ber of recommendations on how the 
score could be improved. The European 
Medicines Agency also issued a report 
on the quality of country-specific data in 
EudraVigilance and its associated data 
warehouse.

The recommendations given by the 
WHO and the European Medicines 
Agency on how to improve the qual-
ity of data submitted to VigiBase™ (the 
WHO global ICSR database) for ADRs 
and EudraVigilance for ADRs/medica-
tion errors respectively were included in 
the new design of the combined form.

As part of the process to meet the 
important objective that the quality 
of data about ADRs was improved as 
well as to reduce misinterpretations, we 
also compiled an instruction sheet with 
step-by-step explanations on how to fill 
in each section of the new redesigned 
form. We adopted the National Co-
ordinating Council for Medication Er-
ror Reporting and Prevention (NCC 
MERP) definition for medication er-
rors since this definition is clear and 
understandable and also an interna-
tionally recognized standard already 
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errors occurring frequently (more than 
3 times) RCAs will also be conducted.

No-blame approach
To foster a “no-blame” culture we 
added a statement informing users 
that the submission of a report does 
not mean an admission of causality. 
Furthermore, the new ADR form has 
perforations on section 3 so that re-
porter details can be deleted following 
transmission into the European data-
base of ADRs. It is important to note 
that we did not set out here to study 
health-care professionals’ perceptions 
of no-blame culture on ADR reporting. 
However, we are aware that this issue 
is very important; representatives of 
the Malta Medicines Authority have 
been called to present and clarify paper 
ADR forms received during litigations 
at the Malta Medicines Council. We 
consider that the measures in place 
to inform reporters that a filled ADR 
form does not mean an admission of 
causality and that reporter details can 
be removed are adequate to foster a 
no-blame culture.

Recording medication errors
A Microsoft® Access database was devel-
oped to capture the new data elements 
related to medication errors that did not 
lead to an ADR. In other cases where 
the error was associated with an ADR 
then the EudraVigilance/Vigibase™ 
databases acted as a repository.

Step 3: Piloting and validation 
of the new combined report 
form for ADRs and medication 
errors
We wanted to test the form and obtain 
feedback on any difficulties and com-
plexities experienced by users, the time 
need to complete it and ways to im-
prove the form. Four cases containing a 
mix of ADR and medication errors were 
compiled together with a feedback form 
containing 7 open-ended questions. A 
summary of the cases is as follows:

•	 Case 1: medication error and ADR; 
confusion between Inderal® and Ad-

in use in many countries. The NCC 
MERP definition is “any preventable 
event that may cause or lead to inap-
propriate medication use or patient 
harm while the medication is in control 
of the health-care professional, patient 
or consumer”. A simplified definition 
for patients was then construed. This 
new reporting form is an improvement 
on the Maltese national ADR form 
which the Malta Medicines Authority 
issued in 2004. The final form and in-
struction sheet are available at http://
www.medicinesauthority.gov.mt/
adrportal.

We used a stepwise approach to 
design the ADR and medication error 
reporting form before testing the new 
form.

Step 1: Review of current ADR 
form and recommendations 
for improvement of quality 
reporting
Different ADR forms were received for 
review by the Malta Medicines Author-
ity, including:

•	 directly through EudraVigilance Post 
Authorization Module from market-
ing authorization holders reporting 
on individual case safety reports (IC-
SRs);

•	 as paper copy forms from health-care 
professionals and patients in sever-
al formats (e.g. the largest teaching 
hospital has three different types, im-
munization clinics have their own 
vaccine form and the Council for In-
ternational Organisations of Medical 
Sciences (CIOMs) form (http://
cioms.ch/index.php/cioms-form-i) 
is used by some community health-
care professionals and patients);

•	 the United Kingdom’s Medicine 
and Healthcare products Regulatory 
Agency ADR “yellow” form as well as 
Ireland’s ADR form.
We checked the strengths and 

weaknesses of the paper-based ADR 
forms that local reporters were using 
and then compared these with the Mal-
ta Medicines Authority’s ADR form 

(form F-004v2, used between the years 
2004 and 2013).

Step 2: Design of a combined 
form for reporting on ADRs 
and medication errors
Agreeing on data to be collected
Due to resource limitations we looked 
at what other countries were doing 
in their collection of data related to 
medication errors (5–8). We also 
searched the literature on medication 
error reporting systems to obtain in-
formation on what type of data should 
be collected to enable us to obtain a 
better quality report that could support 
regulatory action if required (9–12). 
The goal was to capture useful, practical 
data, not only regarding errors them-
selves but also regarding methods used 
to reduce the incidence of errors. At the 
same time, we kept all users in mind 
and tried to be clear and concise in our 
data questions.

Since we were combining medica-
tion error reporting with ADR report-
ing, the form for ADR and the form 
for medication error reporting were 
merged. The new additional fields that 
were found to be required for the medi-
cation error form are shown in Table 1.

Developing a system for analysing 
and recording medication errors
Coding: To ensure standardization of 
data entry we used a list of predeter-
mined error categories. This list was 
adopted from previous work that our 
research group had carried out (11).

Classification of error-related harm: 
Since the medication error form is part 
of an ADR form, the reported degree 
of harm to patients can be derived from 
the seriousness of the reported ADRs 
(if any). The classification adopted is 
shown on Table 2.

Root cause analysis
It was decided that structured root 
cause analysis (RCA) using published 
methods (10) will be conducted for 
those incidents classified as moderate to 
severe harm errors. For low or no harm 
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erall® causing hypertension and head-
ache in the patient.

•	 Case 2: medication error and ADR; 
decrease in the absorption of aspirin 
due to co-administration of an ant-
acid.

•	 Case 3: ADR on a reaction suspected 
to be related to a new treatment.

•	 Case 4: Several ADRs reported by an 
investigator of a clinical trial.
Cases 1 and 2 were written from 

a patient’s perspective, the other 2 
cases studies were from a health-care 

professional angle. One of the 4 test 
cases with the feedback form and the 
report form were randomly distributed 
to 17 Malta Medicines Authority per-
sonnel including 5 participants who 
had no scientific background. The use 
of internal personnel as a first step in 
the process to design a new ADR form 
was considered an effective use of a 
readily available resource. However, a 
concern could be raised that this was 
a biased group as the personnel work 
for the Malta Medicines Authority. 
However, in an attempt to minimize 

bias, none of the personnel who took 
part in the study actually worked on 
any pharmacovigilance related activ-
ity or handled ADRs. The practice of 
using internal staff from other units is 
acceptable and not so uncommon as 
it is in line with the ISO 9001 qual-
ity management standard when car-
rying out internal audits. All cases and 
forms were collected within 3 weeks 
of initial distribution. Following com-
ments received, the reporting form 
was amended and the form was recir-
culated to assess whether comments 
were resolved.

As a final stage in the process to 
design the new form, we submitted 
the form to the following stakeholders 
for feedback: the in-pharmacy depart-
ment of Malta’s General hospital and 
Malta’s Primary Health Care Direc-
torate. We received comments from 
the principal pharmacist and the head 
of the primary health care department 
that they found the form to be accept-
able for use.

Table 1 New fields included in the national adverse drug reaction (ADR)/medication error reporting form for Malta 

Section Field Captures
2.1 Medication tradename, international nonproprietary 

name (INN), pharmaceutical form, strength, dose 
and type of container

Information on the medicinal product involved in the 
error. Three columns were added to this field to capture 
multiple medications when these are involved. This can 
be used in cases of errors due to medication names that 
look or sound alike

2.2 Date event occurred and date event was detected Lag time for detection which helps in the classification 
of medication-error-related harm to the patient (low-
impact, long-term error versus high-impact, short-term 
error)

2.3 A free-text field for the reporter to describe the 
event

2.3 Stage in the health-care system when the error 
occurred

2.4 Setting of medication error (location where it 
occurred)

2.5 Suspected cause of error by reporter (to be used for 
the fishbone tool, as part of root-cause analysis)

Data to be used as part of root-cause analysis

2.6 Proposed contributing factors for errors by reporter 
(to be used for the fish-bone tool, as part of root 
cause analysis)

2.7 Preventability of medication error Information on possible ways to reduce the incidence of 
medication errors and improve the quality of health care 
as suggested by the reporter

2.8 & 2.9 Whether any remedial action was taken or would be 
recommendable to take by reporter

2.10 Whether the medication error resulted in an ADR

Table 2 Classification of medication-error related harm

Classification of 
medication error

Description

No harm Errors that do not cause an ADR

Low harm Errors that lead to a non-serious ADR

Moderate harm Errors that lead to an ADR classified as having other 
medical significance

Severe harm Errors leading to an ADR classified as fatal, life threatening, 
causing or prolonging hospitalization, disabling or 
incapacitating and congenital anomaly

ADR = adverse drug reaction.
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Step 4: Revision and update of 
SOP for management of ADR 
reporting
Due to the updates required in the ADR 
form, the standard operating procedure 
(SOP) for the management of ADR 
reporting called for a revision. The SOP 
was updated to come into line with the 
Malta Medicines Authority’s ISO 9001 
certified quality system and all person-
nel were retrained.

Step 5: Strategy for introducing 
the combined reporting form 
for ADRs & medication errors

•	 A strategy to promote the new form 
was adopted by the management of 
the Malta Medicines Authority. With 
an implementation plan of 1–2 years 
the main pillars to this strategy were 
as follows:

•	 Updating the online ADR report-
ing form for health-care profession-
als with the new combined form for 
ADR and medication error.

•	 Adding an additional and dedicated 
patient report form.

•	 Changing the location of the new 
combined form to the front page of 
the website.

•	 Updating online information on 
ADR reporting, including teaching 
resources on the new form, a slide 
presentation, and background articles.

•	 Promoting the new combined form 
in direct-to-health-care professional 
education events, conferences and 
seminars.

•	 Updating the Malta Medicines Au-
thority guidelines on pharmacovigi-
lance for health-care professionals and 
pharmaceutical industry professionals.

Results

Step 1: Review of current ADR 
form & recommendations for 
improvement of reporting
Through the audit recommendations 
of WHO-UMC and the European 
Medicines Agency, and the analysis of 

forms received at the Malta Medicines 
Authority, it was found that 6 out of 
the 12 data elements considered to 
be essential were not conducive to 
high-quality data collection. Areas for 
improvement identified were within 
the following fields: drug start date, 
ADR date of onset, frequency of dose, 
route of administration, outcome and 
seriousness. These fields needed to be 
improved to facilitate the conduct of 
causality assessment internally.

Step 2: Design of a combined 
form for reporting on ADRs 
and medication errors
The 6 fields identified in step 1 were 
amended as follows. The drug start 
date and ADR onset date were im-
proved by creating fields to show that 
all 3 values (day, month and year) were 
essential in establishing temporal-
ity and in assessing causality between 
drug and reaction. We did this by 
creating 3 specific sections for data 
entry instead of an open box. Through 
visual depiction it is easy to perceive 
that the 3 parameters of the date are 
necessary for inclusion. The suspected 
medicine dose field was improved with 
the addition of frequency and route of 
administration.

The previous form did not en-
able the reporter to distinguish between 
ADRs that the patient had recovered 
from and ADRs which were unresolved. 
Therefore, for the section “Outcome 
from ADR” 2 additional rows were 
added so the reporter could express 
multiple ADR outcomes experienced 
in a patient. The same was applied for 
the “Seriousness” field, so a mix of seri-
ous and non-serious ADRs could be 
reported in any one case.

Step 3: Piloting and validation 
of the new combined report 
form for ADRs and medication 
errors
Of the 17 participants taking part in 
the pilot validation, 3 participants had 
secondary education, 14 had university 
education, 10 were pharmacists and 2 

were physicians. Five did not have a 
scientific background.

Comments received/actions 
taken are described in Table 3. The av-
erage time to complete the form was 
15 minutes. Two comments received 
(from respondents #10 and #12) were 
not addressed. Respondent #10 sug-
gested that there should be a section 
specifically for over-the-counter med-
icine reports, while respondent #12 
suggested that instructions should 
be divided into 2 parts, 1 part for the 
ADR form and 1 for medication error 
form, and placed before each section. 
Due to space and design limitations 
these comments were not taken on 
board.

Five comments were about prob-
lems with choosing the appropriate 
sections when completing reports. 
The major difficulty was that it was 
not easy for the reporter to know 
which sections had to be completed in 
case of a medical-error-only report, a 
medical-error-plus-ADR report or an 
ADR-only report. In order to address 
this we introduced a decision tree (see 
questions at the top of the new form), 
to clarify which sections should be 
filled in for different types of reports. A 
footnote on each page was also added 
to this effect.

Five comments were also received 
about the instructions page, where re-
spondents did not realize that instruc-
tions were present since these were at 
the back of the form. This problem was 
resolved at the design stage due to the 
foldable nature of the form, whereby 
the back end became the front for the 
reporter.

Regarding the terminology and 
format used, 5 participants flagged 
the use of too many technical terms, 
that the form looked complicated 
and that the definition of an ADR 
should be substantiated with exam-
ples. We decided to add examples in 
section 1.3, and to simplify the ter-
minology used as well as to include 
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Table 3 Comments received from respondents in the pilot evaluation and action taken during the pilot phase of developing 
the new national adverse drug reaction (ADR)/medication error reporting form for Malta 

Respondent # Respondent’s comment Action taken to address comment Time (min) a

1 Include an introduction to clarify 
which sections need to be filled in

Introduced statement to bring to the attention of 
reporter which sections must be filled in. “Before you 
start reporting please check which sections should be 
filled in”.
Introduced a decision tree under this statement on the 
right-hand side of the form, before section 1 so that 
reporters can quickly identify which sections need to 
be filled in. On the left-hand side, the decision tree is 
explained in text

12

For section 1.7 include option to be 
filled in for more than 1 drug

Section 1.7 was modified to include the option of 
answering yes or no for more than one medication 
in relation to the questions on whether the medicine 
was discontinued and on whether the patient was 
rechallenged with the medicine

2 Section 3 was going to be left out 
because it was not clear that it had to 
be filled in

Addressed by actions from comment of respondent 1 
above

5

At the end of section 1 there should 
be a statement saying to proceed to 
section 3 if section 2 is not relevant

This issue was addressed by putting in a tick box yes/
no question (question 1.9) which asks whether the 
side-effect was caused by a medication error or not. 
Depending on the answer the reporter is then directed 
to section 2 or 3

3 Include fatal/deceased in section 1.6 
as a possible outcome for each ADR

This was adopted in section 1.6 10

4 Do not use technical terms in the 
form

This was addressed by simplifying terms as much 
as possible, e.g. ADR (side-effect); ethnicity (race); 
medicinal product (medicine); INN (active ingredient); 
congenital anomaly (birth defect); dechallenge (was 
medicine stopped?); rechallenge (was medicine 
restarted?)

10

5 It should be clearer which sections 
need to be filled in

Already addressed elsewhere 20

The form should look less 
complicated.
The layout should be more pleasing 
to the eye and easier to follow

Sections 1.5, 1.6 and 1.7 were changed into tick-box 
format. 

The name of the form should be 
more understandable

Substituted adverse drug reaction with side-effect in 
the title

6 It would be useful to elaborate 
on the definition of adverse drug 
reaction in the instruction form and 
to give examples

Made two definitions for ADRs and for medication 
error; one addressed to patients, and one for health-
care professionals. Then in section 1.3 of instructions 
examples of ADRs were added to the instruction sheet

45

Explain in more detail how to 
complete the form

Already addressed elsewhere

7 Instructions are too long to read Instructions were shortened 10

8 Instructions should be at the front 
not at the back

This comment will be considered during the design 
phases of both electronic and paper forms

10

9 No comment n/a 12

10 Suggested that there should be a 
section specifically for over-the-
counter products

Layout restrictions mean that it is not possible to add a 
section specifically for over-the-counter medicines

8

11 Section 1.4 contains too little space 
to fill in day month and year

The row height was adjusted to address this 20
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explanations/additional information 
in brackets as much as possible. The 
non-health-care professional subset 
(5 respondents) identified problems 
in assessing severity and reporting 
additional information requested 
in section 1.7. We addressed this by 
simplifying the terms used in these 
sections and arranging the format to 
include tick-boxes rather than a table 
format in previous versions. 

The new Malta national ADR/
medication error reporting form is pre-
sented in Figure 1 (also available at: 
http://www.medicinesauthority.gov.
mt/reportingadversereactions?l=1).

Step 4: Revision and update 
of SOP for the management of 
ADR reporting

The new SOP was written to integrate 
3 processes: receipt of report from 
health-care professional where an ADR 
is involved; receipt of an ICSR from 
a marketing authorization holder in 
EudraVigilance and; receipt of a medi-
cation error without an ADR.

Validation criteria for accepting 
medication error reports were decided 
upon. For a medication error report to 
be valid it must be related to a medici-
nal product and have a description of 
the event. Those reports which do not 

fulfil the criteria are channelled to other 
public service health-care entities (for 
medication errors not related to me-
dicinal products) or further information 
is requested from reporter. Operators 
were trained and the process internally 
audited.

Step 5: Strategy for 
introducing the combined 
reporting form for ADRs and 
medication errors
Promoting spontaneous reporting 
of ADRs/medication errors was the 
main target of our implementation 
strategy, with multiple interventions 
implemented simultaneously, since this 

Table 3 Comments received from respondents in the pilot evaluation and action taken during the pilot phase of developing 
the new national adverse drug reaction (ADR)/medication error reporting form for Malta (concluded) 

Respondent # Respondent’s comment Action taken to address comment Time (min) a

12 Format of sections 1.5 to 1.7 is 
somewhat confusing

Addressed by changing format from table to check-
boxes and arranging the sequence to be more logical

20

The instructions should not be at the 
back

This will be considered at a later stage

It will be difficult for patients to 
answer section 1.5 on severity

This was addressed by simplifying terms in this section

Instructions should be divided into 
two parts, one part for ADR form and 
one part for medication error form, 
and placed in front of each section 
respectively

This is difficult considering the cost implications, but 
may be considered at the design stage

13 No comment n/a 15

14 No comment n/a 10

15 Boxes should be included for areas/
sections which are not applicable

Addressed by rearranging structure 15

16 No comment n/a 20

17 Layout numbering is confusing, 
especially sections 1.5 to 1.7

Already addressed 15

Terms should be simplified Already addressed

Instructions should be above the 
boxes being filled in

Already addressed

Using letters, a,b,c would be better 
than numbers since there is a 
question that is numbered as 1.10 
which is confusing when there is a 
question numbered 1.0

Problem no longer exists since some questions were 
grouped together and section 1.10 was removed

Lay people will not report if they do 
not know why they are reporting

This text was introduced to address this:
“The reporting of side effects is an important process 
whereby Regulatory Authorities can learn more about 
the medicine and its uses and take appropriate action 
in order to protect and enhance public health.”
A phrase thanking reporters was also introduced “The 
Medicines Authority thanks you for the time taken to 
fill in this form.”

aTime needed to complete the form. 
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strategy would have more impact than 
single major interventions (13). A new 
website was released in March 2013, 
including a dedicated reporting portal, 
and specific pages were introduced 
on ADR reporting aimed at differ-
ent users. A training presentation to 
improve ADR reporting is available 
online (14). The form was promoted 
at a seminar at the Maltese Ministry 
of Health in 2013. Attendees were 
primary health-care physicians who 
received an information pack contain-
ing the ADR form and cover letter. 
Teaching events on ADR reporting 
aimed at paediatricians were held in 
October 2013.

Over 1000 forms were distributed 
in a campaign targeting community 
pharmacists. All pharmacies received a 
package containing several forms and a 
letter encouraging ADR and medication 
error reporting. Leaflets for a “Know 

your medicine” campaign for patients 
were distributed. The leaflets included 
a section explaining the importance 
of ADR reporting and the reporting 
modalities available, with specific links 
to the website where the ADR form 
was available for download and print-
ing. Approximately 55 000 leaflets were 
provided to pharmacists to distribute to 
patients.

National guidelines on pharma-
covigilance have been updated to 
include information on the new form. 
To verify if the strategy adopted af-
fects the ICSR reporting rate we will 
evaluate ICSRs reported over a 5-year 
period. In 2012, 255 reports were re-
ceived, a per capita reporting rate of 
615 reports per 1 million inhabitants 
per year. Increases in the ADR report-
ing over time will be taken as a meas-
ure of effectiveness of this promotion 
strategy.

Discussion

In the initial stages of this project, we 
weighed the positive and negative 
aspects of having a combined ADR/
medication error form against having 
separate forms. Separate forms would 
have eliminated the problems we 
encountered in validation, whereby 
reporters found it hard to decide 
which sections to complete. On the 
other hand, having a combined form 
facilitated promotion of the strategy 
since a demand for the ADR form 
was already in existence. In addition, 
where both ADRs and medication 
errors have occurred, having a com-
bined form facilitates reporting of 
both events. Furthermore, it is useful 
for regulators to have the link between 
a medication error and ADR done by 
the reporter for causality assessment 
purposes.

Figure 1 Final design of the new national adverse drug reaction/medication error reporting form for Malta

ADVERSE DRUG REACTION AND MEDICATION ERROR REPORT FORM

ALL PATIENT INFORMATION WILL REMAIN CONFIDENTIAL, REPORTER INFORMATION WILL BE DESTROYED

Before you start reporting please check which sections should be filled in
Please complete as much information as possible

Tick boxes where appropriate

Are you reporting an adverse drug reaction? (fill in sections 1 and 3)

Are you reporting an adverse drug reaction due to a medication error or other causative event (eg occupational exposure, abuse, overdose)? (fill in sections 1, 2 and 3)

Are you reporting a medication error or other causative event that did not lead to an adverse drug reaction? (fill in sections 2 and 3)

1.1 PATIENT DETAILS
INITIALS  MALE  FEMALE    AGE (at time of reaction)  WEIGHT (in kg, if known) RACE AREA

1.2  SUSPECTED MEDICINE(S) / VACCINE(S) / BLOOD PRODUCT(S) (list the medicine you think caused the side effect)
Trade name, Active ingredient, Strength, Form, Batch no. Dosage, frequency, route         Prescribed for Date started Date stopped

Medicine 1 dd mm yr dd mm yr

Medicine 2

Medicine 3

1.3  SUSPECTED ADVERSE DRUG REACTION (Describe each side-effect in as much detail as possible) Date started Date stopped
ADR 1 dd mm yr dd mm yr

ADR 2

ADR 3

1.4 LIST OTHER MEDICINES BEING TAKEN BY THE PATIENT (including over the counter & herbal medicinal products)
Trade name, Active Ingredient Dosage (amount), frequency (eg: twice a day), route (eg: oral) Prescribed for Date started Date stopped

dd mm yr dd mm yr

Tick boxes where appropriate
1.5 How serious do you consider this Adverse Drug Reaction? 1.6 Outcome from Adverse Drug Reaction: 1.7 For this Adverse Drug Reaction(s):

ADR 1 ADR 2 ADR 3 ADR 1 ADR 2 ADR 3 YES NO

Fatal Recovered Suspect medicine 1 was stopped
Life threatening Recovering Suspect medicine 2 was stopped
Caused or prolonged Symptoms Suspect medicine 3 was stopped
hospitalisation continuing Was medicine restarted
Birth defect Long-term effects Manufacturer notified of this ADR
Caused disability Death Treatment required for this ADR
Other medically Not known If yes, which 
significant condition Is this the first time you reported the ADR
________________________
Not Serious

1.8 ADDITIONAL RELEVANT INFORMATION (if known)
(known allergies, test results, medical history, discharge summaries – information may be attached)

Liver disease               
Kidney disease

Allergy (please describe): Pregnancy weeks 

Other illnesses (please describe): 

1.9 WAS THIS ADVERSE DRUG REACTION CAUSED BY A MEDICATION ERROR OR OTHER CAUSATIVE EVENT?
Yes - please fill in section 2 and 3. No - please fill in Section 3 Reporter Details

For a detailed explanation on how to fill in particular sections, please refer to the instructions at the back of the form

SECTION 1: REPORTING ADVERSE DRUG REACTIONS

!!

A
D
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N
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F
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PLEASE NOTE THAT FOR ALL REPORTS SECTION 3 MUST BE FILLED IN FormP010/3version02

IMPORTANT: ‘The submission of a report does not constitute an admission that the patient, medical personnel, user facility, importer, distributor, manufacturer or the medicine itself
caused or contributed to the event’.

2.1 MEDICINE(S) INVOLVED IN MEDICATION ERROR OR OTHER CAUSATIVE EVENT (EG OCCUPATIONAL EXPOSURE)
Medicine 1 Medicine 2 Medicine 3

If the same details were filled in section 1.2, you can leave this section blank

Medicine Trade Name

Active Ingredient (substance 
in a medicine that is 
biologically active)

Form (eg: tablets, injection)

Strength (eg: g, mg, ug)

Dose frequency, duration, 
route (eg: 1 tablet, 3 dly, by 
mouth)
Type of container (eg blister 
pack, loose strip or other)

2.2  DATE OF EVENT
Date event occurred:  ___/____/____   Date event was detected:  _____/____/____

2.3 DESCRIBE THE MEDICATION ERROR OR OTHER CAUSATIVE EVENT (EG OCCUPATIONAL EXPOSURE) RELATED TO THE MEDICINE
Free Text (eg Wrong route; wrong dose; wrong medicine; other): For medication errors – tick the stage the error may have 

occurred 
Prescribing
Dispensing
Preparation
Storage
Distribution
Administration

2.4 LOCATION WHERE THE EVENT OCCURED
(eg Nursing home, Home, Hospital, Pharmacy, Clinic, Other)

2.5  SUSPECTED CAUSE OF THE MEDICATION ERROR OR OTHER CAUSATIVE EVENT RELATED TO THE MEDICINE

2.6 ANY FACTORS CONTRIBUTING TO THE MEDICATION ERROR OR OTHER CAUSATIVE EVENT RELATED TO THE MEDICINE
(eg. Omission of meals, concomitant alcohol intake, over exposure to heat and sun, other)

2.7  WAS THE MEDICATION ERROR OR OTHER CAUSATIVE EVENT PREVENTABLE? Yes No

2.8  WAS ANY REMEDIAL ACTION RELATED TO THE MEDICINE TAKEN?
Yes (please describe)_________________________________________________________________________________ No 

2.9 RECOMMENDATIONS TO PREVENT REPEAT INCIDENT

2.10  DID THE MEDICATION ERROR OR OTHER CAUSATIVE EVENT RESULT IN AN ADVERSE DRUG REACTION?
Yes - please fill in section 1. No - please fill in your details below

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Type/Circle - doctor/dentist/pharmacist/other healthcare professional/patient
Name:   
Address:  
Telephone/Mobile:  
E-mail address:  

Signature _______________________________ Date ________________________

The Medicines Authority thanks you for the time taken to fill in this form.
The reporting of Adverse Drug Reactions is an important process whereby Regulatory 
Authorities can learn more about the medicine and its uses and take appropriate action 

in order to protect and enhance public health

SUPPLY OF ADR REPORT CARDS IS REQUIRED 
INFORMATION ABOUT OTHER ADRs IS REQUIRED

M
E
D
I
C
A
T
I
O
N

E
R
R
O
R

R
E
P
O
R
T

F
O
R
M

SECTION 2: MEDICATION ERROR REPORTING

SECTION 3: REPORTER DETAILS
Details will be destroyed following transmission to the EU central side effect database Eudravigilance

PLEASE NOTE THAT FOR ALL REPORTS SECTION 3 MUST BE FILLED IN FormP010/3version02
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report ADRs and that continued edu-
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a successful ADR and medication error 
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and nursing students are planned as part 
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the engagement of health-care profes-
sionals in the process of reporting, and 
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reports, reporters need to receive in-
formation and feedback that is relevant 
and useful to them (15–19). Some 
studies have reported that health-care 
professionals complain that ADR 
reporting systems are like a “black 
hole” in which information goes into 
a bureaucratic system and then disap-
pears (15,20). When engineering our 
SOP we introduced a feedback and 
acknowledgment mechanism to give 

feedback to the reporter to minimize 
such concerns. Assessors therefore can 
provide feedback on causality of the 
ADR. Product information and risk 
management measures can also be 
provided to health-care professionals. 
Desai et al. reported that a lack of infor-
mation on where/how to report and 
lack of access to reporting forms were 
reasons for not reporting ADRs at a ter-
tiary care hospital (17). Furthermore, 
preferred methods for reporting are 
email and personal communications. 
In the Maltese national ADR reporting 
system reports can be made online 
by both health-care professionals and 
patients.

In conclusion, external audits car-
ried out by the European Medicines 
Agency on the quality ICSRs reported 
by the Malta Medicines Authority to 
EudraVigilance (in 2010 and in 2014) 
show that the new form captures bet-
ter quality data and is a confirmed im-
provement over the previous national 
ADR form. Furthermore, the new form 
captures information on medication 
errors, which was not possible with the 
previous form. The new ADR/medica-
tion error reporting form can therefore 
be judged to be a definite improvement 

over the old national ADR form as 
these data were simply not captured 
before. Furthermore, 2 internal audits 
have been carried on ADR reporting 
within the Malta Medicines Authority 
between 2012 and 2014, specifically 
focused on confirming that the ICSR 
reporting system fulfils European 
Commission implementing regulation 
no. 520/2012 on pharmacovigilance 
systems. Finally, in order to help facili-
tate direct patient reporting a simplified 
form is being designed for direct online 
reporting.
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Self-medication with drugs and complementary 
and alternative medicines in Alexandria, Egypt: 
prevalence, patterns and determinants
N.A. El-Nimr,1 I.M.H. Wahdan,1 A.M.H. Wahdan 2 and R.E. Kotb 3

ABSTRACT This study aimed to describe the prevalence, pattern and reasons for self-medication among adults in 
Alexandria, Egypt. In a community-based survey during 2012, a representative sample of 1100 adults completed 
a predesigned interview questionnaire on self-medication practices by drugs and complementary or alternative 
medicines (CAM). A majority of them practised self-medication (86.4%), mostly using both drugs and CAM 
(77.5%). The most commonly used drugs were analgesics (96.7%), and cough and cold preparations (81.9%), 
but 53.9% of respondents reported self-medication with antibiotics. The most frequently used CAM were herbs 
(91.6%), followed by spiritual healing (9.4%) and cupping and acupuncture (6.4%). CAM improved the condition 
according to 95.2% of users. Logistic regression analysis revealed that age, occupation and the presence of 
chronic conditions were the independent factors significantly affecting the practice of self-medication with drugs.
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دات التطبيب الذايت بالعقاقري واألدوية التكميلية والبديلة يف اإلسكندرية بمرص: االنتشار واألنامط واملحدِّ
نرسين أمحد النمر، إيامن حممد حلمي وهدان، أرشف حممد حلمي وهدان، رهيام السيد قطب

اخلالصــة: تبــاع جمموعــة واســعة مــن أدويــة الوصفــات الطبيــة بــدون وصفــة يف كثري مــن البلــدان الناميــة. وقــد هدفت هــذه الدراســة إىل وصف 
انتشــار التطبيــب الــذايت وأنامطــه وأســبابه بــن البالغــن يف اإلســكندرية بمــر. ففــي مســح جمتمعــي أجــري خــال عــام 2012 قامــت عينــة ممثِّلة 
تتألــف مــن 1100 بالــغ باســتكامل اســتبيان مصمــم مســبقًا عــن ممارســات التطبيــب الــذايت بواســطة العقاقــري واألدويــة التكميليــة أو البديلــة. 
ولقــد أظهــرت النتائــج أن معظمهــم مارســوا التطبيــب الــذايت )86.4 %(، يف الغالــب باســتخدام العقاقــري وكذلــك األدويــة التكميليــة أو البديلــة 
)77.5 %(. ولقــد كانــت الشــكوى مــن اإلصابــة باملشــاكل اهلضميــة األكثــر شــيوعًا ملامرســة التطبيــب الــذايت. وكانــت األدويــة األكثــر اســتخدامًا 
املســكنات )96.7 %( ومســتحرضات الســعال والــربد )81.9 %(، ولكــن 53.9 % مــن املســتطَلعن أبلغــوا عــن تطبيــب ذايت باملضــادات احليويــة. 
ــر ــز باإلب ــة والوخ ــي )9.4 %( واحلجام ــاج الروح ــا الع ــاب )%91.6(، يليه ــتخدامًا األعش ــر اس ــة األكث ــة أو البديل ــة التكميلي ــت األدوي  وكان
)6.4 %(. ولقــد حتســنت احلالــة بفعــل األدويــة التكميليــة أو البديلــة وفقــًا لـــ 95.2 % مــن املســتخِدمن. وكشــف حتليــل االنحــدار اللوجســتي أن 

العمــر واملهنــة ووجــود أمــراض مزمنــة كانــت العوامــل املســتقلة التــي تؤثــر بشــكل كبــري عــى ممارســة التطبيــب الــذايت بالعقاقــري.

Automédication avec recours aux médicaments conventionnels, complémentaires et alternatifs à 
Alexandrie  (Égypte) : prévalence, tendances et déterminants

RÉSUMÉ La présente étude avait pour objectif de décrire la prévalence, les tendances ainsi que les motifs de 
l’automédication chez des adultes à Alexandrie (Égypte). Dans une enquête communautaire en 2012, un échantillon 
représentatif de 1100 adultes a répondu à un questionnaire prédéfini au cours d'un entretien sur leurs pratiques 
d'automédication à base de médicaments conventionnels, complémentaires et alternatifs. Une  majorité d'entre 
eux pratiquait l'automédication (86,4 %), et la plupart consommait à la fois des médicaments conventionnels et 
des médicaments complémentaires et alternatifs (77,5 %). Les médicaments conventionnels les plus utilisés étaient 
les analgésiques (96,7 %), et les préparations contre la toux et le rhume (81,9 %), tandis que 53,9 % des répondants 
indiquaient consommer des antibiotiques en automédication. Dans la catégorie de la médecine complémentaire et 
alternative,  le recours aux médicaments à base de plantes (91,6 %) arrivait en tête, suivi par les soins spirituels (9,4 %), 
l'application de ventouses et l'acupuncture (6,4 %). La consommation de médicaments complémentaires et  
alternatifs permet d'améliorer l'état de santé selon 95,2 % des utilisateurs. L'analyse de régression logistique a révélé 
que l'âge, l'emploi occupé et la présence de maladies chroniques étaient les facteurs indépendants qui influaient 
significativement sur la pratique de l'automédication à base de médicaments conventionnels.
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Introduction

Self-medication is the use of non-pre-
scribed drugs to treat self-diagnosed dis-
orders or symptoms. This can include 
the use of over-the-counter (OTC) 
drugs available without a physician’s 
prescription through pharmacies (1,2), 
the irregular use of a prescribed drug, 
typically in chronic or intermittent dis-
eases, or the use of leftover drugs from 
previous prescriptions. It also includes 
the use of a wide range of complemen-
tary and alternative medicine (CAM) 
such as herbal medicines (herbs or 
herbal preparations), nutritional sup-
plements, traditional products, and 
home remedies (3,4).

People all over the world suffer com-
mon health problems (e.g. colds, head-
aches, digestive problems and muscle 
aches) in roughly the same frequency 
and respond in the same way to these 
problems. In 50% of the cases, they let 
the condition run its course or use a 
home remedy. In 25% of cases, they use 
non-prescription/OTC medications 
and the remaining 25% of cases visit a 
physician or use a prescription medi-
cine previously obtained for the same 
condition. Surveys show that OTC 
medications are seen by many people 
as being as effective as prescription 
medications (5). The reasons for using 
self-medication are poorly understood. 
Most studies point to loose regulations 
about medication, and inadequate ac-
cess to health care, as the main reasons 
(6).

In many developing countries, 
thousands of different prescription-only 
drugs are sold OTC. Many of these are 
drugs which potentially serious side-ef-
fects and need to be used with care (4). 
The potential risks of self-medication 
include using inappropriate drugs or 
inaccurate dosages, which may result 
in adverse reactions. It may temporar-
ily mask symptoms and delay patients 
from seeking medical advice, which 
could result in serious complications 
(6). Self-medication with antibiotics 

has the serious potential for develop-
ment of drug-resistant microorganisms 
and hence future treatment failure (7). 
Irrational use of analgesics may lead to 
adverse events including a variety of 
gastrointestinal complications, adverse 
effects on kidney function, risk of car-
diovascular events and hepatic injury 
(8).

A limited number of drug utilization 
studies have been conducted in Egypt. 
In Alexandria, a phamaco-epidemio-
logical study of self-medication among 
adults attending pharmacies reported 
that nearly 81% of medications were 
purchased without prescription (9). 
Another study carried out among Ain 
Shams University medical students in 
Cairo, Egypt, showed that the preva-
lence of self-medication among the 
studied population was 55% (10).

The aim of the present study was 
to estimate the prevalence of self-
medication with drugs and comple-
mentary/alternative medicines among 
adults in Alexandria, Egypt; to describe 
the patterns of medication use; and to 
identify reasons for self-medication. It 
was hoped that the results would guide 
decision-makers to take action to ad-
dress self-medication and limit its po-
tential effects.

Methods

Sampling
A community-based survey was car-
ried out during the second half of 2012 
among adults living in Alexandria, Egypt. 
A multistage, cluster sampling tech-
nique was used to select a representative 
sample of adults from all health districts 
of Alexandria (8 districts), taking into 
consideration the estimated population 
size of these districts for the year 2010 
(11).

The sample size was calculated using 
Epi Info version 6. Based on an expected 
self-medication prevalence of 40% (12), 
confidence limit of 4% and design effect 
of 2, the minimum required sample size 

at 95% confidence level was found to 
be 1050. Thirty clusters from different 
districts of Alexandria were selected 
using probability proportionate to size. 
Each cluster was composed of at least 
38 families. The total sample amounted 
to 1140 families. From each family, the 
adult present at the time of data collec-
tion was interviewed by a well-trained 
interviewer. It was possible to collect 
detailed information from 1100 of these 
adults (96.5% response rate).

Data collection
A predesigned interview questionnaire 
was used to collect information on self-
medication practices. The question-
naire consisted of 4 sections. The first 
section included the sociodemographic 
characteristics of the interviewees such 
as age, sex, level of education and oc-
cupation. It also included the medical 
history of the interviewees (e.g. chronic 
diseases, their types, whether they 
had health insurance or other health 
services near their residence and their 
utilization of these services). The 
second section of the questionnaire 
included questions about practising 
self-medication. It also included ques-
tions about whether self-medication 
was their first choice when feeling ill, 
types of self-medication (drugs, CAM 
or both) and its pattern. The third sec-
tion was about self-medication with 
drugs. It included questions about the 
symptoms warranting self-medication, 
the drugs frequently used for self-med-
ication, the reasons for self-medication 
with these drugs and whether the symp-
toms improved. The fourth section 
concerned self-medication with CAM 
and included questions about the types 
used, the symptoms or illnesses for 
which they were used, the reasons for 
preferring them over modern medicine 
and whether the condition for which 
they were used improved.

A pilot study was carried out to 
assess the understanding of different 
questions, to estimate the average time 
needed for filling the questionnaire and 

Book 21-04.indb   257 6/2/2015   12:59:50 PM



EMHJ  •  Vol. 21  No. 4  •  2015 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

258

(34.5%). A majority of those practising 
self-medication (77.5%) reported using 
both drugs and CAM, although some 
respondents used only drugs (18.1%) 
or only CAM (4.4%).

Self-medication with drugs
Types of drugs used
Of those practising self-medication 908 
(95.6%) used drugs (either drugs only 
or both drugs and CAM). The top 10 
drugs involved in self-medication are 
illustrated in Figure 1. They included 
analgesics (96.7%), cough and com-
mon cold preparations (81.9%) and 
vitamins and minerals (63.2%). More 
than half of participants reported self-
medication with antibiotics (53.9%) 
and with drugs for gastrointestinal dis-
turbances (51.4%). Antihypertensives 
were used in self-medication by 16.1% 
of participants. Other less frequently 
used drugs included antihistamines, 
cortisone preparations and drugs for 
migraine and for diabetes.

to find out any difficulties that might 
arise during data collection.

The study was approved by the eth-
ics committee of the High Institute of 
Public Health. An informed consent 
was obtained from the interviewed 
adults. The purpose of the research and 
its benefits were explained to the partici-
pants. Anonymity and confidentiality 
were guaranteed and maintained. The 
researchers complied with the interna-
tional ethical guidelines for research.

Statistical analysis
The data were sorted, coded and ana-
lysed using SPSS for Windows, version 
16.0. Quantitative data were described 
in terms of mean and standard deviation 
(SD), whereas percentages were used 
to describe categorical data. Pearson 
chi-squared test was used for analysis 
of categorical data and Student t-test 
for quantitative data. Multiple logistic 
regression analysis was used to estimate 
the strength of the association between 
the exposure and a binary outcome. The 
dependent factors were the practice of 
self-medication in general, self-medi-
cation with drugs and self-medication 
with CAM, and the independent factors 
were age, occupation and the presence 
of chronic conditions or diseases. All 
statistical analyses were carried out us-
ing 2-tailed tests, and a P-value < 0.05 
was considered to be statistically sig-
nificant.

Results

Respondents’ demographic 
and clinical characteristics
The age of the participants ranged be-
tween 18 and 85 years with a median 
age of 43 years and a mean of 44.1 (SD 
12.2) years. More than half (54.4%) 
of the studied adults were females. 
Regarding education, 7.2% were illiter-
ate, 15.5% could just read and write 
or had primary education, 11.3% had 
completed preparatory education, 
43.1% secondary education (regular 

or technical) and 22.9% university or 
higher levels of education.

Table 1 shows that 44.4% of the 
participants reported having chronic 
conditions or diseases. Cardiovascular 
diseases were the most commonly re-
ported conditions, followed by diabetes 
mellitus and chronic respiratory dis-
eases. Less than half of the participants 
(47.8%) reported being covered by 
health insurance services and most of 
them (71.3%) utilized these services 
regularly. All participants reported hav-
ing health services (a health centre, a 
physician or a pharmacy) within easy 
reach of their residence and almost all 
of them (98.9%) reported that they uti-
lized these services in case of illness.

Practice of self-medication
Table 2 shows that 950 of the respond-
ents (86.4%) practised some form of 
self-medication. In the case of acute 
illness, self-medication was the first 
choice of about one-third of them 

Table 1 Distribution of the studied adults according to the presence of chronic 
conditions and the availability of health services

Chronic conditions and available health services No. %
(n = 1100)

Presence of chronic conditions/diseases 

Yes 488 44.4

No 612 55.6

Type(s) of chronic conditiona (n = 488)

Cardiovascular diseases 303 62.1

Diabetes mellitus 149 30.5

Chronic respiratory diseases 59 12.1

Viral hepatitis (types B and C) 32 6.6

Rheumatic diseases 29 5.9

Chronic gastrointestinal diseases 23 4.7

Chronic renal diseases 10 2.1

Other (neuropsychiatric conditions, tumours, 
chronic ophthalmic conditions, chronic 
dermatologic conditions, obesity, infertility) 32 6.6

Health insurance

Insured 526 47.8

Not insured 574 52.2

Regular use of health insurance services (n = 526)

Yes 375 71.3

No 151 28.7
aResponses are not mutually exclusive.  
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Symptoms that warranted self-medi-
cation with drugs
Regarding symptoms that warranted 
self-medication with drugs, Table 3 
shows that gastrointestinal conditions 
(constipation, colic, diarrhoea, vom-
iting and heartburn) headed the list. 
Headache, body aches, common cold 
and cough were also very common 
symptoms for which self-medication 
was practised. Fever and exacerbation 
of a chronic illness were mentioned by 
15.9% and 5.1% respectively.

Reasons for self-medication with 
drugs
Among those who practised self-medi-
cation with drugs, it appears from Table 
3 that almost all of them used these only 
for minor health problems. The most 

common reasons for practising self-
medication with drugs as reported by 
the study participants included emer-
gency use especially when symptoms 
started at odd hours (50.0%) and not 
being able to get medical advice (for 
financial or time reasons). Having an 
old prescription for the same symp-
toms was mentioned by 46.4%. Less 
frequently mentioned reasons included 
previous good experience with the drug.

Sources of advice/information about 
self-medication with drugs
The table also shows that the source 
of advice or information about self-
medication with drugs was an old 
prescription for three-quarters of par-
ticipants, pharmacists for less than half 
of the participants and themselves for 

about one-fifth of the participants. Self-
medication was linked to the availability 
of drugs at home on a regular basis and 
by keeping leftover drugs (78.9% and 
84.1% respectively).

Self-medication with CAM 
Types of CAM used
A total of 778 (81.9%) of those practis-
ing self-medication used CAM (either 
CAM only or both CAM and drugs). 
All of them reported using CAM dur-
ing the previous year. Herbs were the 
most commonly used type of CAM; 
other much less commonly used CAM 
included spiritual healing, cupping 
(hijamah), acupuncture and cauteri-
zation (Table 4). It can be noted that 
2.6% mentioned using mythic healing 
practices from traditional Egyptian 
culture. Regular types of herbs were the 
form of herbs most commonly used in 
self-medication with CAM (81.7%), 
followed by specially prepared combi-
nations of herbs.

Symptoms that warranted self-medi-
cation with CAM
Gastrointestinal problems (constipa-
tion, colic, diarrhoea, vomiting and 
heartburn) were the most common 
complaints leading to self-medication 
with CAM (88.7%), followed by com-
mon cold and cough (82.3%) then 
headache and body aches (49.4%). 
Self-medication with CAM was not 
restricted to dealing with acute health 
problems but was reported in the case 
of chronic noncommunicable diseases, 
fever, infertility, sexual problems and 
skin problems, but at much lower per-
centages.

Reasons for CAM use
More than half the participants (54.4%) 
preferred CAM because they felt that 
modern drugs had side-effects (Table 
4). One-third of participants (33.3%) 
preferred them because they had previ-
ous good experience with CAM. A size-
able proportion mentioned that CAM 
is much stronger than other methods 
of treatment (16.1%). Other reasons 

Table 2 Distribution of the studied adults according to their practice of self-
medication in general 

Self-medication in general No. %

Practise self-medication in general (n = 1100) 950 86.4

Type of self-medication used (n = 950)

Both drugs and CAM 736 77.5

Drugs only 172 18.1

CAM only 42 4.4

Practise self-medication for acute illness 398 36.2

Believe self-medication is the first 
choice in acute illness 379 34.5

CAM = complementary and alternative medicine.

Analgesics

Cough and common cold preparations 

Vitamins/iron or calcium

GIT drugs

Anti-hypertensive drugs

Anti-histaminics
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Drugs for migraine
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Figure 1 Top 10 drugs involved in self-medication as reported by the studied 
adults (n = 1100) (GIT = Gastrointestinal tract)
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for preferring CAM included religious 
reasons and saving money. The vast 
majority of the participants (95.2%) re-
ported that self-medication with CAM 
had improved their condition.

Factors associated with self-
medication
The relationship between the soci-
odemographic characteristics and the 
practice of self-medication in general 
is shown on Table 5. The mean age of 
those who practiced self-medication 
was significantly higher than those who 
did not practice it [45.39 (SD 12.05) 
versus 36.27 (SD 9.74) years respec-
tively] (t = 10.30, P < 0.001), and when 
analysed by age groups those aged 
55+ years had the highest use of self-
medication (95.5%) and those aged 

< 35 years the lowest (68.9%) (χ2
3 = 

103.64, P < 0.001). The proportion of 
males who practised self-medication 
was significantly higher than females (χ2 
= 15.69, P < 0.001).

It can be noted from Table 5 that 
participants who were illiterate, could 
just read and write and those who had 
finished only primary education were 
significantly more likely to practise self-
medication than those with higher lev-
els of education (χ2

4 = 14.66, P = 0.005). 
The table also shows that most adults 
who were retired, farmers, skilled work-
ers and all studied students practised 
self-medication, while housewives were 
the group least likely to practice self-
medication. The relation between oc-
cupation and practising self-medication 

was statistically significant (χ2
9 = 37.75, 

P < 0.001).
Significantly more adults who suf-

fered from chronic conditions prac-
tised self-medication than did those 
who did not have chronic conditions 
(χ2 = 67.76, P < 0.001).

Logistic regression analyses

Table 6 shows the logistic regression 
analyses for the independent factors 
associated with 3 different dependant 
variables, namely practising self-medi-
cation in general, self-medication with 
drugs and self-medication with CAM.

Three independent factors were 
found to significant affecting the 
practice of self-medication in general: 
age (OR 3.96; 95% CI: 1.69–9.26), 

Table 3 Pattern of use and reasons for use of drugs for self-medication by the studied adults

Self-medication with drugs No. %
(n = 908)a

Severity of health problem

Minor/common health problems 891 98.1

Major health problems 1 0.1

Any health problem 16 1.8

Symptoms/conditions that warranted self-medication with drugs b

Gastrointestinal problems 871 95.9

Headache/body aches 813 89.5

Flu/common cold/cough 786 86.6

Fever 145 15.9

Exacerbation of a chronic illness (asthma, infertility and sexual problems, 
anaemia, neuropsychiatric problems, peptic ulcer, haemorrhoids, hepatitis, 
dermatological problems) 47 5.1

Chronic non-communicable diseases (hypertension and diabetes) 27 2.9

Reasons for practising self-medication with drugs b

Emergency use/odd hours 454 50.0

Could not afford to see the doctor (financial or time barriers) 351 38.7

Had an old prescription 421 46.4

Previous good experience with the drug 197 21.7

Sources of advice and information to self-medicate with drugs b

Old prescription 671 73.9

Pharmacist 388 42.7

An older person in a household or a friend 277 30.5

Media (television, Internet, books) 49 5.4

Regular availability of drugs at home 716 78.9

Leftover drugs kept at home 763 84.1
aTotal number who practised self-medication with drugs only and with both drugs and complimentary/alternative medicine. 
bResponses are not mutually exclusive. 
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occupation (OR 1.80; 95% CI: 1.22–
2.66) and presence of chronic condi-
tions or diseases (OR 2.98; 95% CI: 
1.59–5.59). Model 1 correctly classified 
86.4% of cases. These 3 factors were 
also found to significantly affect the 
practice of self-medication with drugs. 
Model 2 correctly classified 82.5% of 
cases. Finally, age (OR 2.69; 95% CI: 
1.61–4.51) and the presence of chronic 
conditions or diseases (OR 1.95; 95% 
CI: 1.35–2.83) were the only risk fac-
tors significantly associated with the 
practice of self-medication with CAM. 

Model 3 correctly classified 70.7% of 
cases.

Discussion

Self-medication is widely used all over 
the world, mainly in response to certain 
common minor health problems. Al-
though the practice of self-medication 
has potential risks—of masking a seri-
ous illness, of delaying seeking medical 
advice or of adverse reactions (8)—it 
has some positive aspects, including 

better use of physicians’ time and skills 
and reducing the overall burden on the 
health-care services (13).

Improving the public’s use of 
self-medication requires knowledge 
about its magnitude, types and factors 
affecting utilization. Several studies 
on self-medication have described 
the pattern of utilization in both de-
veloped and developing countries 
(5,14). In Egypt, the utilization of 
specific drugs, notably antibiotics and 
analgesics, has been studied (12). In 
the present study the pattern and use 

Table 4 Pattern of use and reasons for use of complementary and alternative medicine (CAM) for self-medication by the 
studied adults

Self-medication with CAM No. %
(n = 778)a

Types of CAM used b

Herbs 713 91.6

Spiritual healing 73 9.4

Cupping, acupuncture 50 6.4

Cauterization 3 0.4

Others 14 1.8

Myths (hijab, zar) 20 2.6

Form of herbs used (n = 713)

Regular herbs 583 81.7

Specially prepared combinations of herbs 117 16.4

Both 13 1.9

Symptoms/conditions that warranted use of CAM b

Gastrointestinal problems 690 88.7

Flu/common cold/cough 640 82.3

Headache/body aches 384 49.4

Chronic noncommunicable diseases 46 5.9

Fever 42 5.4

Infertility and sexual problems 26 3.3

Skin problems 20 2.6

Others (parasitic diseases, neuropsychiatric problems, burns,

42 5.4fractures, hepatitis B and C, allergies)

Reasons for preferring CAM over modern medicine b

Medications have side-effects 423 54.4

Previous good experience with alternative and folk medicine 259 33.3

Stronger effect 125 16.1

Religious reasons 44 5.7

Saves money 12 1.5

Lack of trust in the medical service 8 1.1

Believe self-medication with CAM improved the condition 741 95.2
aTotal number who practised self-medication with CAM only and with both drugs and CAM. 
bResponses are not mutually exclusive.  
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of both drugs and CAM were studied 
in a large population in Alexandria. 
It was noted that self-medication in 
Alexandria is very common. Seven out 
of every eight adults included in this 
study admitted that they had practised 
self-medication at least once during 
the previous year.

Although 4.4% of the studied pop-
ulation mentioned having a chronic 
health problem/disease, it appears 
that self-medication was not so much 
used for chronic health conditions as 

for acute minor common conditions, 
such as gastrointestinal problems (colic, 
constipation, diarrhoea and dyspepsia), 
headache and body aches, flu/com-
mon cold/cough and to some extent 
fevers. In a previous multicentre study 
on self-medication and self-prescription 
in 6 Latin American countries, self-
medication was used for roughly the 
same conditions but with a different 
order of frequency, which is probably 
due to differences in the prevalence 
of various diseases (14). In our study 

gastrointestinal problems were more 
common than those countries (14).

The main source of advice and 
information on self-medication for 
our adults in Alexandria was a previ-
ous medical recommendation in the 
form of an old prescription. The second 
most common source was pharmacists, 
presumably as they can help in assess-
ing symptoms and explaining how 
to use the medication and as they do 
not request a prescription or charge 
for their advice. An older person in the 

Table 5 Sociodemographic characteristics of the studied adults according to practice of self-medication

Characteristic Practise self-medication in general Test of significance

Yes No

No. % No. %

Age (years)

χ2 = 103.64, P < 0.001
< 35 184 68.9 83 31.1

35– 270 86.5 42 13.5

45– 261 94.9 14 5.1

55+ 235 95.5 11 4.5

Range 18–85 25–73

Mean (SD) 45.4 (12.1) 36.3 (9.7) t = 10.30, P < 0.001

(Median) 45.0 33.0

Sex

χ 2 = 15.69, P < 0.001Male 456 90.8 46 9.2

Female 494 82.6 104 17.4

Level of education

χ 2 = 14.66, P = 0.005

Illiterate 73 92.4 6 7.6

Read and write/primary 159 93.0 12 8.4

Preparatory 102 82.3 22 17.7

Secondary/technical 395 83.3 79 16.7

University and higher 221 87.7 31 12.3

Occupation

χ 2 = 37.75, P < 0.001

Unskilled worker 114 87.7 16 12.3

Skilled worker 18 94.7 1 5.3

Clerical 320 91.2 31 8.8

Commerce 45 88.2 6 11.8

Professional 14 87.5 2 12.5

Retired 31 96.9 1 3.1

Housewife 319 78.6 87 21.4

Student 12 100.0 0 0.0

Unemployed 34 89.5 4 10.5

Farmer 43 95.6 2 4.4

Presence of chronic condition/disease

χ2 = 67.76, P < 0.001Yes 468 95.9 20 4.1

No 482 78.8 130 21.2

3

4

9
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household, friends or neighbours were 
the third main source of information. 
This may be a reflection of the belief in 
the value of other people’s experiences 
and the views of elderly people, espe-
cially as accessibility to medical advice 
is not that easy for many Egyptians. 
The media (television, radio, newspa-
pers) were mentioned as a source of 
information by only 5.4% of the studied 
population. A worldwide review of con-
sumer surveys reported a similar profile 
of sources (5).

The most frequently consumed 
drugs for self-medication in the current 
study were analgesics. Headache and 
body aches were among the common-
est symptoms that warranted self-med-
ication using analgesics. These findings 
were in accordance with studies from 
other parts of the world (14–16). Sev-
eral studies in different countries also 
reported that analgesics were the most 
common drugs used for self-medication 
(17–19). This is explained by the fact 
that globally 20% of adults suffer from 
one or more type of pain and it is esti-
mated that another 10% of adults are 
diagnosed with chronic pain each year 
(17). After analgesics, cough and cold 

preparations, vitamins and calcium, 
antibiotics and gastrointestinal drugs 
were commonly used. More than 50% 
of our respondents mentioned the use 
of these drugs. Less frequently reported 
drugs used in self-medication included 
antihypertensives, antihistamines and 
drugs for diabetes. More than half of the 
studied population reported that they 
had no health insurance of any kind and 
this could partially explain this diversity 
of drugs used for self-medication.

It is concerning that self-medication 
with antibiotics was mentioned by more 
than half the studied adults (53.9%). 
Previous studies in several countries 
reported that self-medication with an-
tibiotics was common. The utilization 
rates, however, vary considerably from 
less than 10% in Western and Northern 
Europe to more than 50% in eastern 
and southern Europe and the Mediter-
ranean and Arab countries (20–23). In 
this study and in another study on self-
medication with antimicrobial drugs 
in Europe (24), it was found that self-
medication with antibiotics was aided 
by the presence of leftover antibiotics 
from a previous prescription, due to 
dispensing extra doses or because of 

non-compliance or intentional saving 
of the antibiotics for future use. Another 
main facilitating factor is the opportu-
nity to acquire antibiotics from pharma-
cies without a prescription in Egypt. 
Antimicrobial drug self-medication is a 
cause of concern because it may con-
tribute to the spread of antimicrobial 
drug resistance and so is the most harm-
ful inappropriate use of self-medication.

Nearly 82% of the participants in 
this study reported using CAM during 
the previous year and herbs were the 
most frequently used type. This high 
figure could be explained by several fac-
tors. First, CAMs are traditionally used 
in Egyptian society and are less expen-
sive than pharmaceuticals which may 
make them preferable for the poorer 
sectors of society. Also, more than half 
of the respondents reported that one 
of the reasons for using CAM was the 
side-effects of modern medication and 
almost all of them believed that self-
medication with CAM improved their 
condition. Despite the methodological 
differences between studies on CAM 
use by the general population in a num-
ber of countries, it is clear that a substan-
tial proportion of adults worldwide use 

Table 6 Logistic regression analyses of the factors associated with practising self-medication in general, self-medication with 
drugs and self-medication with complementary and alternative medicine (CAM)

Independent variables Coefficient B P-value OR 95% CI Classification 
accuracy of model

(%)

Model 1: practise self-medication in general 86.4

Age 1.38 < 0.001 3.96 1.69–9.26

Occupation 0.59 0.003 1.80 1.22–2.66

Presence of chronic condition or disease 1.09 < 0.001 2.98 1.59–5.59

Constant –5.49 – – –

Model 2: practise self-medication with drugs 82.5

Age 1.13 0.002 3.09 1.49–6.42

Occupation 0.81 < 0.001 2.25 1.58–3.21

Presence of chronic condition or disease 1.21 < 0.001 3.34 1.91–5.84

Constant –5.28 – – –

Model 3: practise self-medication with CAM 70.7

Age 0.99 < 0.001 2.69 1.61–4.51

Presence of chronic condition or disease 0.67 < 0.001 1.95 1.35–2.83

Constant –2.35 – – –

OR = odds ratio; CI = confidence interval.
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CAM. The reported rates of use during 
the previous 12 months vary from as 
high as 75% in Japan and South Korea 
to 38% in United States, 30% in Italy 
and 26% in the United Kingdom (25).

The present study showed that herbs 
were the most frequently used type of 
CAM. This finding contrasts with the 
reports of other studies, in which home 
remedies (26) and spiritual healing 
(27,28) were the most common types 
of CAM used. This difference could be 
attributed to the difference in the target 
population and their culture and tradi-
tions in different places. 

Our regression analysis of demo-
graphic and clinical variables revealed 
that the presence of chronic conditions 
or diseases were significantly associated 

with the practice of self-medication 
with CAM. This might be explained by 
the fact that the patients with chronic 
conditions believed in the effective-
ness of CAM in treating their health 
problems. A population-based survey 
among Canadians revealed similar re-
sults, whereby individuals with chronic 
conditions were more likely to utilize 
CAM because they felt that conven-
tional treatments were not effective in 
treating their health problem (29). An-
other Canadian study examining why 
patients chose to use CAM found that 
40.1% had problems communicating 
with their physician and approximately 
two-thirds of respondents reported that 
conventional medicine was not effec-
tive for treating their health condition 
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The findings of the study indicate that a 
large proportion of adults in Alexandria 
use drugs and CAM for self-medication. 
The current work highlights the need 
for education of the public regarding 
the potential risks of self-medication. 
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and mass media is needed in this mat-
ter. Periodic surveys are recommended 
to monitor changing patterns of self-
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Association of caesarean section and neonatal death: 
a population-based case–control study in Islamic 
Republic of Iran
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ABSTRACT The high caesarean section rate in the Islamic Republic of Iran could be a risk for adverse neonatal 
outcomes. This population-based, case–control study investigated the association of caesarean section and 
neonatal death. A total of 146 mothers whose babies had died during 28 days after birth were compared with 549 
mothers with live newborns, according to delivery route and reasons for undergoing caesarean section. The crude 
odds ratio (OR) for the association of caesarean section and neonatal death was 1.97 (1.35–2.87). The adjusted 
OR was 2.19 (1.48–3.24) controlled for mother’s education, parity and age. Adjusted ORs for elective caesarean, 
previous caesarean and emergency caesarean were 0.65 (0.26–1.62), 2.77 (1.64–4.66) and 2.51 (1.56–4.03) 
respectively. The ORs for caesarean delivery and neonatal death varied by mother’s education, parity and age. 
The association of caesarean section with neonatal death is complex and is modified by other influencing factors.
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االرتبــاط بــن العمليــة القيرصيــة ووفيــات حديثــي الــوالدة: دراســة حــاالت وشــواهد قائمــة عــى الســكان يف مجهوريــة 
إيــران اإلســالمية

زهرا قائد حممدي، آزيتا اناركي، عبد املحمد خاجيان، حممد مهدي خاجيان، افشن استوار

ــي  ــج الضــارة حلديث ــران اإلســامية يمكــن أن يكــون عامــل خطــر بالنســبة للنتائ ــة إي ــة يف مجهوري ــات القيري اخلالصــة: إن ارتفــاع معــّدل العملي
الــوالدة. وقــد قامــت دراســة احلــاالت والشــواهد القائمــة عــى الســكان هــذه باســتقصاء االرتبــاط بــن العمليــة القيريــة ووفيــات حديثي الــوالدة. 
ــق  ــث طري ــن حي ــاء، م ــد أحي ــن موالي ــًا لدهي ــع 549 أم ــوالدة م ــة لل ــًا التالي ــال الـــ 28 يوم ــن خ ــويف أطفاهل ــًا ت ــه 146 أم ــا جمموع ــة م ــت مقارن فتم
الــوالدة وأســباب خضوعهــن للعمليــة القيريــة. فكانــت نســبة األرجحيــة الرتبــاط العمليــة القيريــة بوفيــات حديثــي الــوالدة 1.97 )2.87-1.35(. 
لــة 2.19 )1.48-3.24( عنــد األخــذ يف االعتبــار والتعديــل حســب مســتوى تعليــم األم وســنها وترتيــب الــوالدة. ونســبة  وكانــت نســبة األرجحيــة املعدَّ
ــت 0.65 )0.26-1.62( و 2.77 )1.64-4.66( و  ــة كان ــة االضطراري ــة الســابقة والقيري ــة والقيري ــة االختياري ــة بالنســبة للقيري ــة املعدل األرجحي
2.51 )1.56-4.03( عــى التــوايل. لقــد اختلفــت نســب األرجحيــة بالنســبة للعمليــة القيريــة ووفيــات حديثــي الــوالدة بحســب مســتوى تعليــم األم 

وســنها وترتيــب الــوالدة. إن االرتبــاط بــن العمليــة القيريــة ووفيــات حديثــي الــوالدة أمــر معّقــد، ويتغــريَّ بفعــل عوامــل مؤثــرة أخــرى.

Association entre césarienne et décès néonatal : étude cas-témoin populationnelle en République islamique 
d'Iran

RÉSUMÉ Le taux élevé de césariennes en République islamique d'Iran pourrait représenter un risque d'issues 
néonatales défavorables. La présente étude cas-témoin populationnelle a évalué l'association entre la césarienne 
et le décès néonatal. Au total, 146 mères dont l'enfant était décédé dans les 28 jours suivant la naissance ont été 
comparées à 549 mères dont le nouveau-né était vivant, en tenant compte de la voie d'accouchement et des 
motifs ayant mené à pratiquer une césarienne. L'odds ratio brut pour l'association entre la césarienne et le décès  
néonatal était de 1,97 (1,35–2,87). L'odds ratio corrigé pour l'âge, le niveau d'études et la parité de la mère était  
de 2,19 (1,48–3,24). L'odds ratio corrigé pour une césarienne programmée, une première césarienne et une 
césarienne d'urgence était de 0,65 (0,26–1,62), 2,77 (1,64–4,66) et 2,51 (1,56–4,03) respectivement. L'odds ratio 
pour un accouchement par césarienne et le décès néonatal variait en fonction du niveau d'études de la mère, de 
la parité et de son âge. L'association entre la césarienne et le décès néonatal est complexe et elle est modifiée 
par d’autres facteurs d'influence.
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Introduction

Perinatal mortality is a leading cause 
of years of life lost worldwide (1). A 
neonatal death is defined as death 
occurring during the first 28 days of 
life. The neonatal mortality rate, which 
is defined as the number of neonatal 
deaths per 1000 live births, is an im-
portant health indicator (2). Various 
factors including socioeconomic status, 
cultural factors and the mother’s condi-
tion during pregnancy contribute to 
neonatal death.

Many studies have reported that 
delivery using caesarean section is a 
risk factor for adverse maternal and 
neonatal outcomes. Nonetheless, the 
caesarean section rate has been increas-
ing over recent decades (3,4) in both 
developed and developing countries 
(5–7). Because of the evidence of the 
increase in both maternal and neonatal 
negative outcomes of caesarean section 
the Joint Interregional Conference on 
Appropriate Technology for Birth in 
1985 advised a caesarean section rate 
lower than 10–15% for all regions of 
world (8).

Ecological studies have reported 
differing and sometimes controversial 
results about the association between 
the rate of caesarean section and the rate 
of neonatal mortality. In a study in Latin 
America, an increase in the caesarean 
section rate in the range 10–20% ac-
companied an increase in the neonatal 
mortality rate (9). Another study car-
ried out in 193 countries from 2000–09 
showed that in countries where the 
caesarean section rate was lower than 
15% caesarean section delivery was 
negatively associated with neonatal 
mortality rate, while in the countries 
with caesarean section rates higher than 
15% the association was positive (10). 
In addition, the caesarean section rate 
and neonatal mortality rate were not 
associated in high- and middle-income 
countries, while there was a negative as-
sociation between the two rates in lower 
income countries, as reported by a study 

carried out in 119 countries from 1991 
to 2003. Althabe et al. concluded that 
availability of caesarean section in low-
income countries could improve preg-
nancy outcomes including neonatal 
mortality rate (11).

There are also reports on the as-
sociation between caesarean section 
and neonatal death in observational 
studies based on individual data. In a 
case–control study in the Islamic Re-
public of Iran, the risk of neonatal death 
in caesarean section deliveries was 3.34 
times that of normal vaginal deliver-
ies (12). However, the association 
reported between caesarean section 
and neonatal death differed depending 
on the indication for caesarean sec-
tion. The findings of a study in Africa 
showed that although emergency cae-
sarean section was associated with a 
higher risk of neonatal death, elective 
caesarean section lowered the risk of 
neonatal death (13). Another study in 
the United States showed that planned 
caesarean section increased the risk 
of neonatal death compared with 
planned vaginal delivery (14). Some 
factors, such as socioeconomic status, 
indications for caesarean section and 
neonatal and maternal anthropometry, 
may confound the association with 
caesarean section.

The Islamic Republic of Iran has 
been reported to have the second high-
est caesarean section rate in the world 
after Brazil (15). This rate has been ris-
ing in recent years (5,16). However, 
available evidences on the relationship 
between caesarean section and neona-
tal death come from ecological studies 
that are usually unable to provide strong 
evidence, or from secondary case–con-
trol studies which often suffer from 
selection bias and confounding. There 
have therefore been few population-
based studies with clear objectives and 
valid methodologies, even in other de-
veloping countries. To the best of our 
knowledge, this is the first population-
based, case–control study in the Islamic 
Republic of Iran aiming at investigating 

the association between caesarean sec-
tion and neonatal death and related 
factors.

Methods

The present study is part of a population-
based, case–control study to investigate 
related factors in neonatal death and 
stillbirth in Bushehr, a southern prov-
ince of the Islamic Republic of Iran.

Sample
All mothers in 9 districts of Bushehr 
province whose neonate died within 
the 1-year period 23 September 2011 
to 22 September 2012 were included as 
cases. A total number of 18 321 births 
were registered in the same period 
in the province. Neonatal death was 
defined as death due to any reason dur-
ing the first 28 days of life. For each 
case (neonatal death or stillbirth), 2 
controls were randomly selected from 
among mothers who had had a delivery 
around the time that a case of neonatal 
death or stillbirth occurred in the same 
district but whose neonate was alive 28 
days after birth. Controls were selected 
such that the case and control groups 
were comparable in terms of mean age 
and residential status (urban/rural). 
As stillbirth itself might be an indica-
tion for caesarean section, we excluded 
stillbirth cases in this study, but for the 
purpose of increasing statistical power, 
all controls (both for neonatal deaths 
and stillbirths) remained in the analyses.

Interviewers visited mothers at 
home and invited them to participate. 
The response rate was 100% and all 
mothers with neonatal deaths and con-
trol mothers invited to participate in 
the study accepted the invitation. There 
were also no drop-outs at the end of 
neonatal period.

This study was approved by the 
research committee of Bushehr Uni-
versity of Medical Sciences. Permission 
was also obtained from the Deputy 
for Health of the University to access 
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the first model, the dichotomous vari-
able of neonatal death was included as 
a dependent variable. The independent 
variables were delivery type (caesarean 
section, vaginal delivery), education 
level (illiterate: none, low: primary or 
secondary school, high: high school 
and more), parity (1, 2, 3, ≥ 4), and 
mother’s age (< 18, 18–35, > 35 years). 
The second model was the same as 
the first one, except for the independ-
ent variable of study type, which was 
included as an indicator variable of 4 
groups (vaginal delivery, emergency 
caesarean section, elective caesarean 
section, repeat caesarean section). The 
significance level was 0.05 for all statisti-
cal tests. Data analyses were performed 
by using Stata software, version 11.

Results

Demographic and 
socioeconomic characteristics
A total of 146 mothers with neonates 
who died and 549 mothers with 
neonates still alive were included in 
the study. The mean age of all the par-
ticipants was 27.5 (SD 5.7) years [27.6 
(SD 6.2) and 27.5 (SD 5.6) years for the 
case and control groups respectively]. 
The proportion of high-risk pregnancies 
(mother’s age < 18 or > 35 years) were 
11% and 9.1% for the case and control 
groups respectively. About 50% and 
75% of neonates were dead within 3 
and 7 days of birth respectively. The 
mean age of neonatal death was 5.5 
days. Table 1 shows the demographic 
and socioeconomic characteristics of 
the participants in the case and control 
groups.

Frequencies of delivery types
Comparison of the frequencies of deliv-
ery type between the cases and controls 
showed that 94 (64.4%) of deliveries in 
the cases and 263 (47.9%) of deliveries 
in the controls were caesarean section, 
which was a statistically significant dif-
ference (χ2 = 12.5; P < 0.001).

household files in rural and urban heath 
centres. The objectives of the study were 
explained to all the participants, and 
verbal consent was obtained for inclu-
sion in the study.

Data collection
The population coverage of health ser-
vices is 100% in Bushehr province. It 
means that every household has a file 
in the public health centre where the 
household members are registered and 
the records of delivery type are com-
plete. Moreover, about 99.6% of babies 
were born in hospitals. 

Data were recorded in a form 
developed by the investigator. The 
questions were designed to include de-
mographic variables, as well as data on 
the delivery route (caesarean section or 
vaginal delivery) and history of delivery 
(including order of this pregnancy). 
Data on demographic variables was 
obtained through the direct face-to-face 
questioning of the mothers by 9 trained 
interviewers (an interviewer for each 
district) and data on the route and his-
tory of delivery by reviewing household 
files in health centres.

All interviewers were selected 
among expert staff of the health sys-
tem and trained before data collection 
in a training meeting. A supervisor at 
the provincial level was available for 
interviewers for further questions dur-
ing data collection. The face validity of 
the questionnaire was checked through 
asking a number of experts to read and 
approve the validity of questions. To 
minimize the number of recall errors, 
the questionnaires were completed 
a short time after the occurrence of 
neonatal death in the cases or after the 
first month of birth in the controls. All 
the data collected by interviewers were 
checked for possible errors by the super-
visor before data entry.

Vaginal delivery was defined as a 
delivery after the 22nd week of gestation 
through the birth canal caused by uter-
ine contractions, with or without instru-
ments and with or without episiotomy 

by a midwife, obstetrics specialist phy-
sician, or without their assistance at 
home, in hospital, or any other place. 
Caesarean section was defined as a de-
livery in which the neonate was taken 
out through laparotomy (incision on 
the abdomen) or hysterectomy (inci-
sion on the uterus) by an obstetric spe-
cialist physician. Emergency caesarean 
section was defined as an unplanned 
caesarean section performed because 
of any maternal or fetal indication. A 
caesarean section was elective if it was 
a pre-planned operation without any 
specific indication and based on the 
contingency decision by the parents 
and the obstetrician. The operation was 
called repeat caesarean section if there 
was no other indications other than a 
previous caesarean section.

Statistical analysis
The data collected from the case and 
control groups was described using 
mean and standard deviation (SD) 
for continuous variables and absolute 
and relative frequencies for categorical 
variables. A chi-squared test was used 
to compare the frequencies between 
the 2 groups. Odds ratio (OR) and 
95% confidence interval (CI) were 
used to show the association between 
dichotomous variables and neonatal 
death. Multiple logistic regression 
models were used to control for poten-
tial confounding variables. Clinically 
and logically meaningful independent 
variables were initially selected. Di-
rected acyclic graph criteria were used 
for the selection of the variables to in-
clude in this stage (17). Then variables 
with a significance level < 0.2 in the 
univariate test between dependent and 
independent variables were included in 
the multiple logistic regression models. 
Finally, Hosmer–Lemshow goodness-
of-fit test was used to select the best 
models. As the result, mother’s age at 
pregnancy, mother’s education and 
parity were included, and residence, 
mother’s employment and neonate’s 
sex were excluded from the model. In 
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Variables associated with 
neonatal death

Crude OR for the association of cae-
sarean section and neonatal death was 
1.97 (95% CI: 1.35–2.87). Adjusted 
OR after controlling for the confound-
ing effects of mother’s age, number of 
pregnancies and educational level was 
2.19 (95% CI: 1.48–3.24), as shown 
in model 1 on Table 2. In model 2, 
analysed by indication for caesarean 
section, the adjusted ORs for the asso-
ciation of neonatal death and elective 
caesarean section, repeat caesarean 
section and emergency caesarean sec-
tion were 0.65 (95% CI: 0.26–1.62), 
2.77 (95% CI: 1.64–4.66) and 2.51 
(95% CI: 1.56–4.03) respectively 
(Table 2).

Univariate analysis showed a statisti-
cally significant negative association 
between mother’s educational level and 
neonatal death (χ2 = 11.2; P = 0.004). 
This association was also seen after 
controlling for potential confounders 
(Table 2). In addition, the association 
between caesarean section and neo-
natal death was different according to 
mother’s level of education (Table 3).

Neonatal death was also associ-
ated with parity (χ2 = 11.8; P = 0.008). 
This association remained statistically 
significant after adjusting for potential 
confounders (Table 2). In addition, 
association between delivery type and 
neonatal death differed according to 
parity. This association was not statisti-
cally significant in the first and third 

pregnancies, but it was significant in the 
second and fourth pregnancies. OR was 
estimated at 4.33 (95% CI: 1.56–12.5) 
for parities of 4 and more (Table 3).

The association between caesarean 
section and neonatal death also differed 
according to mother’s age (Table 3). 
For mothers aged 18–35 years OR was 
1.87, while for mothers younger than 18 
years old or older than 35 years (higher 
risk age group), OR was 3.0 (the as-
sociation, however, was not statistically 
significant).

Indications for caesarean 
section

Analysing all mothers (cases and con-
trols) with caesarean section delivery, 
we found that 69.0% of first pregnancies 

Table 1 Demographic and socioeconomic characteristics of mothers with neonatal deaths (cases) and mothers with live 
neonates (controls) 

Variable Cases (n = 146) Controls (n = 549) P-value

Mother’s age [mean (SD)] 27.6 (6.2) 27.5 (5.6) 0.850

Mother’s education level [no. (%)]

None 20 13.7 44 8.0 0.004

Low 60 41.1 176 32.1

High 66 45.2 329 59.9

Residence [no. (%)]

Urban 82 59.0 391 74.1 0.001

Rural 57 41.0 137 25.9

Mother’s employment [no. (%)]

Employed (at home) 4 2.7 14 2.6 0.731

Employed (outside) 11 7.5 53 9.7

Housekeeper 131 89.7 482 87.8

Neonate’s sex [no. (%)]

Male 82 56.6 288 52.5 0.426

Female 63 43.4 248 45.2

Both (twins ) 0 13 2.3

Parity [no. (%)]

1 42 28.8 210 38.3 0.008

2 51 34.9 194 35.3

3 22 15.1 84 15.3

≥ 4 31 21.2 61 11.1

Caesarean section delivery [no. (%)] 94 64.4 263 47.9 < 0.001

Caesarean section type [no. (%)]

Elective 6 6.5 60 23.2 0.002

Repeat 40 43.5 86 33.2

Emergency 46 50.0 113 43.6
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were emergency caesarean sections, 
while for second and more pregnancies 
a history of previous caesarean section 
was the most frequent indication for 

caesarean section. For mothers in the 
higher-risk age groups (< 18 and > 35 
years) 52.8% of caesarean sections were 
emergency caesarean section, while for 

those aged 18–35 years 44.4% were 
emergency caesarean section. In con-
trast, elective caesarean section rates 
were 11.1% and 19.7% for mothers in 
the higher and lower risk age groups 
respectively. There was no statistically 
significant association between delivery 
type and mother’s educational level 
(χ2 = 3.0; P = 0.225; statistical power = 
67%).

Discussion

The findings of the present study showed 
that caesarean section was associated 
with an increased risk of neonatal death. 
This association remained statistically 
significant after adjusting for potential 
confounders. Elective caesarean section 
was not associated with neonatal death. 
However, emergency caesarean section 
and repeat caesarean section due to pre-
vious caesarean section were positively 
associated with neonatal death. The 
association between caesarean section 
and neonatal death differed according 
to the mother’s education level, order of 
pregnancy and age.

The results showed that caesarean 
section was associated with neonatal 
death. In the United States, Mac-
Dorman et al. found that the rate of 
neonatal death in caesarean section 
births was 2.9 times the rate in vaginal 
delivery births in full-term neonates 
whose mothers did not have medical 
risks or labour complications (18). 
This finding might be explained by 
the release of fetal cate cholamines 
and prostaglandins, which causes 
surfactant synthesis, compression of 
the infant’s chest in the birth canal, 
respiratory diseases and release of 
adrenaline during labour in vaginal 
delivery (18–20). However, some 
studies did not confirm a positive as-
sociation between caesarean section 
and neonatal death (21,22). Some 
even reported that the risk of neonatal 
death was lower in caesarean sec-
tion deliveries (13,23). It seems that 

Table 2 Results of multivariable logistic regression models for risk factors for 
neonatal death

Variable Risk of neonatal death

Model 1 Model 2

OR (95% CI) OR (95% CI)

Delivery type

Vaginal (Ref.) 1.00 1.00

Caesarean section 2.19 (1.48–3.24) –

Elective caesarean section – 0.65 (0.26–1.62)

Repeat caesarean section – 2.77 (1.64–4.66)

Emergency caesarean section – 2.51 (1.56–4.03)

Mother’s education

High (Ref.) 1.00 1.00

Low 2.12 (1.08–4.18) 1.91 (0.94–3.85)

None 1.67 (1.10–2.53) 1.61 (1.05–2.45)

Parity

1 (Ref.) 1.00 1.00

2 1.36 (0.85–2.16) 1.14 (0.68–1.89)

3 1.18 (0.65–2.17) 0.95 (0.48–1.89)

≥ 4 2.55 (1.35–4.80) 2.51 (1.28–4.93)

Mother’s age (years)

18–35 (Ref.) 1.00 1.00

< 18 1.51 (0.35–6.51) 1.33 (0.31–5.75)

> 35 0.56 (0.29–1.07) 0.49 (0.25–0.98)

OR = odds ratio; CI = confidence interval; (Ref.) = reference group; – = not applicable.

Table 3 Crude odds ratios (OR) and 95% confidence interval (CI) for the 
association between caesarean section and neonatal death at different levels of 
potential confounders

Variable OR (95% CI)

Overall (adjusted) 2.19 (1.48–3.24)

Education

None 1.94 (0.58–6.50)

Low 2.38 (1.25–4.63)

High 1.89 (1.05–3.47)

Parity

1 1.36 (0.66–2.82)

2 2.71 (1.34–2.77)

3 0.99 (0.35–2.77)

≥ 4 4.55 (1.56–12.50)

Mother’s age (years)

< 18 / > 35 3.00 (0.76–14.30)

18–35 1.87 (1.24–2.85)
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this association is complex. The type 
and indication for caesarean section, 
the expertise and knowledge of the 
obstetrician and the quality of care 
in health facilities are all factors that 
could modify the association.

Another finding of the present 
study was that emergency caesar-
ean section was associated with an 
increased risk of neonatal death com-
pared with vaginal delivery. Some 
studies reported the same results (13). 
The presence of maternal or fetal un-
derlying conditions such as abnormal 
presentation, prolonged labour, fetal 
distress or delay in providing care can 
explain such a finding. Additional fac-
tors included caesarean section being 
carried out by less experienced teams 
who often work at peripheral levels in 
emergency rooms. However, it is not 
clear whether emergency caesarean 
section is the cause of neonatal death 
or the indication for which caesarean 
section is performed.

Compared with vaginal delivery, 
elective caesarean section was not as-
sociated with neonatal death. Howev-
er, in cases of repeat caesarean section 
(due to history of previous caesarean 
section), risk of neonatal death was 
higher than the risk in vaginal delivery. 
As in elective caesarean section, repeat 
caesarean sections are done with a 
previous consent and plan, so this find-
ing cannot be related to unpredicted 
conditions such as those in the case 
of emergency caesarean section. Al-
though some studies reported that the 
risk of neonatal death in planned cae-
sarean section was lower than the risk 
in vaginal delivery (13), others showed 
that caesarean section increased the 
risk of neonatal death in subsequent 
deliveries (24). This result might be 
partly because the indications for the 
first caesarean section are the same at 
the next delivery (25).

Caesarean section doubled the risk 
of neonatal death in mothers with no 
education. Models 1 and 2 in the re-
gression analysis showed that mother’s 

educational level had a statistically 
significant association with neonatal 
death. In addition, the majority of cae-
sarean sections in mothers with no 
education were emergency and repeat 
caesarean sections, in which the risk of 
neonatal death was higher. Therefore, 
a positive association between cae-
sarean section and neonatal death in 
mothers with no education is logical. 
However, this association was not sta-
tistically significant, probably because 
of inadequate statistical power as the 
result of the small number of mothers 
with no education.

This complexity was shown in the 
association between caesarean sec-
tion and neonatal death by parity. The 
associations were significant in the 
second and fourth orders of pregnancy 
but not in the first and third orders. 
MacDorman et al. reported that the 
caesarean section/vaginal delivery 
ratio of neonatal mortality rates in 
multiparous women was higher than 
in primiparous women (18). The 
statistically significant association is 
justifiable for women of parity ≥ 4, as 
these women are older and more likely 
to come from lower socioeconomic 
groups (18). However, we could not 
find any explanation for the results of 
other parities. Therefore, we can only 
conclude that the effect of parity on the 
association is not linear.

The association between caesar-
ean section and neonatal death also 
differed according to mother’s age. In 
the lower-risk age group, i.e. 18–35 
years, this association was the same as 
the overall association. However, in 
higher-risk age groups, i.e. < 18 years 
and > 35 years, there was a stronger 
association, which could be because 
of the higher frequency of emergency 
caesarean sections in these age groups. 
MacDorman et al. reported a higher 
caesarean section/vaginal delivery ratio 
of neonatal mortality rates in mothers 
older than 35 years that is consistent 
with this finding. However, because 
of the small number of participants in 

these age groups, the statistical power 
might have been inadequate.

This study had both strengths and 
limitations. This research was a well-
designed population-based, case–
control study conducted in Islamic 
Republic of Iran, a developing country 
in which the rate of caesarean section is 
relatively high. The limited sample size 
is an important limitation of the present 
study. Although the study included all 
neonatal deaths that occurred in one 
province during one year, which pro-
vided a relatively good sample size, the 
statistical power was not adequate for 
subgroup analyses. In addition, because 
more reliable information on some po-
tential confounders was not available, 
controlling for these factors was not 
complete and there was a risk of residual 
confounding.

Conclusion

This study showed that although cae-
sarean section can be considered a 
risk factor for neonatal death, the asso-
ciation between caesarean section and 
neonatal death had complexities and 
was modified by the effects of other 
factors. Moreover, because of possi-
ble biases and strong confounders in 
retrospective case–control studies, fur-
ther large, prospective cohort studies 
are needed to investigate the unknown 
aspects of the relationship between 
caesarean section and neonatal death, 
especially in the developing world.
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Sociodemographic predictors of acceptance of 
voluntary HIV testing among pregnant women in a 
large maternity hospital, Omdurman, Sudan
A.K.M. Idris,1 E.Z. Elsamani 2,3 and A.E.A. Elnasri 1

ABSTRACT This study aimed to determine the sociodemographic predictors of willingness of pregnant women 
in Sudan to accept HIV testing. A random sample of 500 pregnant women attending antenatal care clinics in 
Omdurman maternity hospital in 2010 were interviewed. Significant predictors of women’s tendency to accept HIV 
testing were: age < 30 years (OR 3.5, 95% CI: 2.2–5.8), primigravida (OR 1.5, 95% CI: 1.0–2.3), better education level 
(OR 3.4, 95% CI: 1.7–6.7), owning a radio (OR 2.1, 95% CI: 1.3–3.4), in employment (OR 2.5, 95% CI: 1.2–5.0) and ≥ 2 
antenatal care visits (OR 1.9, 95% CI: 1.2–2.9). Husband’s age ≥ 35 years (OR 3.2, 95% CI: 2.0–5.2) and Christian faith 
(OR 3.8, 95% CI: 1.4–10.7) were significant variables, although with a wide margin of confidence. These predictors 
should be considered in strategies to increase the acceptance and use of HIV testing and counselling services.
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عوامل التنبؤ االجتامعية-السكانية لقبول إجراء اختبارات طوعية لكشف اإلصابة بفريوس الَعَوز املناعي البرشي لدى النساء 
احلوامل يف مستشفى والدة كبري، يف أم درمان بالسودان

املعتز خلف اهلل حممد ادريس، الفاتح زين العابدين السامين، آمال النري عبد اهلل النري

اخلالصــة: قــد هدفــت هــذه الدراســة إىل حتديــد عوامــل التنبــؤ االجتامعيــة الســكانية عــن اســتعداد النســاء احلوامــل يف الســودان لقبــول إجــراء 
اختبــارات الكشــف عــن اإلصابــة بفــريوس الَعــَوز املناعــي البــرشي. فأجريــت مقابــات مــع عينــة عشــوائية ضمــت 500 امــرأة حامــل يــرددن 
عــى عيــادات الرعايــة الســابقة للــوالدة يف مستشــفى أم درمــان للــوالدة باخلرطــوم يف عــام 2010. فكانت عوامــل التنبؤ اهلامــة مليل املــرأة إىل قبول 
 إجــراء اختبــارات الكشــف عــن اإلصابة بفريوس الَعــَوز املناعــي البرشي: العمــر أقــل مــن 30 ســنة )CI % 95 ،OR 3.5: 2.2-5.8(، واحلمل األول
 :CI % 95 ،OR 2.1( )ــو ــاز رادي ــاع )جه ــاك مذي ــل )CI % 95 ،OR 3.4: 1.7-6.7(، وامت ــم األفض ــتوى التعلي )CI % 95 ،OR 1.5: 1.0-2.3(، ومس
-1.2 :CI % 95 ،OR 1.9( 2 وعــدد زيــارات الرعايــة الســابقة للــوالدة أكثــر من/يســاوي ،)1.2-5.0 :CI 95% ،OR 2.5( وكوهنــا عاملــة ،)1.3-3.4

2.9(. وكان ســن الــزوج أكثــر من/يســاوي 35 ســنة )CI % 95 ،OR 3.2: 2.0-5.2(، والديانــة املســيحية )CI % 95 ،OR 3.8: 1.4-10.7( متغــريان 

هامــان، عــى الرغــم مــن أن هامــش تبايــن الثقــة واســع. ينبغــي أخــذ عوامــل التنبــؤ يف االعتبــار عنــد رســم اســراتيجيات قبــول واســتخدام 
اختبــارات الكشــف عــن اإلصابــة بفــريوس الَعــَوز املناعــي البــرشي وخدمــات تقديــم املشــورة اخلاصــة بــه.

Facteurs sociodémographiques prédictifs de l'acceptation d'un dépistage volontaire du VIH chez des  
femmes enceintes dans une grande maternité hospitalière à Omdurman (Soudan)

RÉSUMÉ La présente étude visait à déterminer les facteurs sociodémographiques prédictifs de la volonté des 
femmes enceintes au Soudan d'accepter un dépistage du VIH. Un échantillon aléatoire de 500 femmes enceintes 
consultant dans le service de soins prénatals de la maternité hospitalière d’Omdourman en 2010 a été interrogé. 
Les facteurs prédictifs importants de la tendance des femmes à accepter un dépistage du VIH étaient les suivants : 
un âge  inférieur à 30 ans (OR 3,5 ; IC à 95 % : 2,2–5,8), un statut de primigeste (OR 1,5 ; IC à 95 % : 1,0–2,3), un niveau 
d'études supérieur à la moyenne (OR 3,4 ; IC à 95 % : 1,7–6,7), la possession d'une radio (OR 2,1 ; IC à 95 % : 1,3–3,4),  
l’occupation d’un emploi (OR 2,5 ; IC à 95 %: 1,2–5,0) et au moins deux visites de soins prénatals (OR 1,9 ; 
IC à 95 % : 1,2–2,9). Le fait d'avoir un mari d’un âge supérieur ou égal à 35 ans (OR 3,2 ; IC à 95 % : 2,0–5,2), et 
d'être de confession chrétienne (OR 3,8 ; un IC à 95 % : 1,4–10,7) étaient des variables importantes, toutefois avec 
un grand intervalle de confiance. Ces facteurs prédictifs doivent être pris en compte dans les stratégies visant à  
augmenter le niveau d'acceptation du dépistage du VIH et le recours aux services de conseil.
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Introduction

The probability of an HIV-positive 
mother transmitting the infection to 
her child is estimated to be 20–45%, 
in different populations. However, 
with certain interventions and high 
coverage, the risk of transmission can 
be reduced to 5% and 2% in breastfed 
and non-breastfed babies respectively 
(1,2). Collectively, these interventions 
are termed prevention of mother-to-
child transmission (PMTCT) of HIV, 
and they all start by identifying the 
mother’s HIV status through testing.

The percentage of pregnant women 
from low- and middle-income African 
countries who received an HIV test 
increased from 21% in 2008 to 26% 
in 2010. However, many barriers to 
acceptability of HIV testing still prevail 
(3,4). Some studies reported that low 
educational level (5,6), lack of knowl-
edge about mother-to-child transmis-
sion (MTCT) (7,8), and HIV-related 
stigma (9) are factors that negatively 
affected acceptance of testing. The na-
tional average fertility rate for Sudan 
is 5.6 (10). It is estimated that 74% of 
pregnant women made at least one 
antenatal care (ANC) visit in 2010 
(11). The estimated HIV prevalence 
among pregnant women attending 
ANC was 0.16%, with 5095 pregnant 
women in need of PMTCT services in 
the same year (12).

Following a 6-month pilot project 
in 2005, the PMTCT programme in 
Sudan started during 2007 in 7 ma-
ternity facilities and had expanded to 
reach 29 maternity facilities by the 
end of 2010 [Sudan National AIDS 
Programme (SNAP) report, unpub-
lished, 2011]. It was accompanied by 
mass media advocacy that aimed to 
increase the demand among women 
by increasing their awareness about 
the services (SNAP report, 2011). 
This expansion resulted in a national 
increase of pregnant women coun-
selled for HIV from 25 606 in 2007 to 
37 055 in 2010, and of mothers tested 

from 1608 in 2007 to 20 729 in 2010 
(12). Although the numbers have in-
creased, these statistics indicate that 
the majority of pregnant women are 
still not reached for counselling to get 
tested for HIV. Initially, HIV coun-
selling and testing was only offered 
to pregnant women who requested 
it (opt in), which consequently failed 
to capture all pregnant women. Ac-
cordingly, a provider-initiated HIV 
testing and counselling approach was 
introduced in 2009 (SNAP guide-
lines, unpublished, 2012). The right of 
pregnant women to refuse testing was 
preserved (opts out). This approach 
aimed to encourage pregnant women 
to be counselled and tested for HIV 
in the country, as recommended by 
the World Health Organization (13). 
By the end of 2010, provider-initiated 
HIV testing and counselling was of-
fered in all 29 facilities as part of ANC 
in the country (SNAP report, 2011).

Khartoum State, one of the 17 
states in Sudan and also the capital, 
is inhabited by more than 6 million 
people. An HIV testing and counsel-
ling service was offered in 5 maternity 
facilities in the year 2010 (SNAP re-
port, 2011; SNAP guidelines, 2012). 
Omdurman maternity hospital, the 
largest of its kind in Sudan, was one 
of these facilities, and was also one 
of the PMTCT pilot project sites in 
2005 (SNAP report, 2011; Omdur-
man maternity hospital report, unpub-
lished, 2010). Unpublished data in 
the year 2010 showed that Omdur-
man maternity hospital was visited by 
43 000 pregnant women from diverse 
socioeconomic backgrounds, from 
Khartoum and other States, and of 
these 15 662 pregnant women were 
counselled for HIV and 4225 were 
tested (Omdurman maternity hospital 
report, 2010).

There are many factors that influ-
ence the acceptance of HIV testing 
among pregnant women (5,7). Such 
factors may include, but are not lim-
ited to, HIV-related stigma as well 

as various sociodemographic char-
acteristics (12,14). There is limited 
information on the effects of these fac-
tors. This study aimed to investigate 
the influence of sociodemographic 
characteristics on willingness to take 
an HIV test among pregnant women 
attending ANC clinics in Omdurman 
maternity hospital.

Methods

Study setting
Ethical approval was obtained from the 
research ethics committee and official 
permission from Omdurman maternity 
hospital. The hospital is the main gov-
ernment facility that offers maternal and 
gynaecological services for Khartoum 
State and neighbouring states, receiving 
an estimated average annual number of 
50 000 pregnant women (SNAP report, 
2011; Omdurman maternity hospital 
report, 2010). The hospital offers ANC 
5 days a week in ANC clinics.

Sampling
The sample size was calculated using a 
standard random sample formula for 
estimating a single proportion based 
on a proportion (prevalence) of 5% of 
pregnant women tested during ANC 
at Omdurman maternity hospital (un-
published data, 2009). Around 53 000 
mothers attended the hospital, just 
over 13 000 were counselled and 2656 
mothers were tested in that year. The 
margin of acceptable error was set at 
2%. This gave a rounded sample size of 
500 pregnant women. Based on this we 
obtained a sufficient statistical power 
(90%) to detect a relative increase in 
HIV testing acceptance of at least 60% 
as statistically significant, assuming a 
willingness to accept HIV testing in the 
women’s education reference group 
(no formal education) of 30%.

Data collection
Data were collected between August 
2010 and March 2011. We randomly 

Book 21-04.indb   274 6/2/2015   12:59:55 PM



 املجلد احلادي و العرشوناملجلة الصحية لرشق املتوسط
العدد الرابع

275

than 2 ANC visits (OR 1.6, 95% CI: 
1.1–2.4, P = 0.01) and the woman 
working (OR 2.5, 95% CI: 1.4–4.6, P < 
0.01). Older age of husband (OR 1.9, 
95% CI: 1.3–2.7, P < 0.01), husband 
having secondary education or above 
(OR 3.1, 95% CI: 1.5–6.2, P < 0.01) 
and family ownership of a radio or 
television (OR 2.2, 95% CI: 1.4–3.4, P 
< 0.01 and OR 2.0, 95% CI: 1.3–3.0, P 
< 0.01 respectively) were also signifi-
cantly associated with the tendency to 
accept testing.

A multiple logistic regression mod-
el with stepdown procedure was fitted 
to control for confounding variables 
and estimate the adjusted measures of 
association between the sociodemo-
graphic variables and willingness to be 
tested for HIV during pregnancy (Ta-
ble 2). Most of the variables in Table 1 
continued to be significant predictors 
of willingness to test, with similar or 
larger ORs. Women < 30 years (OR 
3.5, 95% CI: 2.2–5.8, P < 0.01), with 
better education (OR 3.4, 95% CI: 
1.7–6.7, P < 0.001 for basic education, 
and OR 3.7, 95% CI: 1.8–7.2, P < 0.001 
for secondary or higher) and working 
women (OR 2.5, 95% CI: 1.2–5.0, P = 
0.01) were significantly more likely to 
accept testing for HIV. Being a primi-
gravida (OR 1.5, 95% CI: 1.01–2.3, P 
=0.05), having more than 2 ANC visits 
(OR 1.9, 95% CI: 1.2–2.9, P = 0.01) 
and owning a radio (OR 2.1, 95% CI: 
1.3–3.4, P = 0.01) were significantly 
associated with accepting HIV test-
ing. Women whose husbands were 
≥ 35 years (OR 3.2, 95% CI: 2.0–5.2, 
P < 0.01), who were in their second 
marriage (OR 8.5, 95% CI: 2.8–25.5, 
P < 0.01) and women of Christian 
faith (OR 3.8, 95% CI: 1.4–10.7, P = 
0.01) were significantly more likely to 
accept HIV testing, although the data 
had a very wide margin of confidence. 
Husband’s education, urban/rural 
residence and ownership of television 
were explained by other variables and 
were no longer significant predictors 
of the association.

selected 3 clinic days (Sunday, Tuesday 
and Thursday) when we conducted an 
interview with every 5th pregnant wom-
en who accepted, up to a maximum 
of 8 women per clinic day, until the 
estimated sample size was completed. 
About 65 mothers did not agree to be 
interviewed (12%) and each was re-
placed by the immediate next pregnant 
woman.

Participants were informed about 
the study objectives and confidential-
ity of the data. All participants (or their 
husbands) signed a written consent 
in Arabic before participating in the 
study. A standard structured question-
naire was used to gather the needed in-
formation which included age, marital 
status, education, gravidity and other 
relevant sociodemographic variables. 
The questionnaire was pre-tested and 
amended as needed. During data col-
lection all the questionnaires were 
revised for errors and completeness 
to ensure that all needed data was cap-
tured.

Data analysis
The data were entered, cleaned and an-
alysed using SPSS software, version 21. 
The dependent variable, acceptance 
of testing, was used in a dichotomous 
manner as yes or no. The woman’s and 
husband’s education were categorized 
into 3 groups (no formal education as 
reference) and rural was the reference 
for urban and suburban residence. Age, 
marital status, religion, employment 
status, gravidity, radio and television 
ownership were used in a dichoto-
mous manner. In bivariate analysis, 
the crude odds ratio (OR) and 95% 
confidence interval (CI) were com-
puted for the association between the 
dependent variable and the different 
sociodemographic factors of the preg-
nant women. A stepdown, multivariate 
logistic regression analysis was carried 
to control for confounding and esti-
mate the adjusted ORs and 95% CIs 
of the sociodemographic predictors of 
acceptance of HIV testing.

Results

Background characteristics
The descriptive statistics of 500 preg-
nant women enrolled in the study are 
displayed in Table 1. Their age ranged 
between 18 and 45 years, with a mean 
age of 28.2 years (standard deviation 
6.1); 154 (30.8%) were aged ≥ 30 years. 
Demographic data showed that 26.4% 
of the women resided in rural areas, 
88.4% were non-working housewives 
and 14.0% had no formal education. 
A high proportion of women (41.8%) 
were primigravidae and 69.2% had at-
tended ANC more than twice. Among 
the husbands 40.8% earned from manu-
al labour and 7.8% had no formal educa-
tion. Most of the households owned a 
radio and/or television (78.4%).

Willingness to be tested for 
HIV
Out of the total number of women 269 
(53.8%) expressed their willingness to 
be tested for HIV infection. The top 
reasons cited by the 231 pregnant 
women who expressed unwillingness to 
be tested for HIV infection in the study 
were as follows: 93 (40.3%) needed 
their husband’s approval beforehand, 
79 (34.2%) feared HIV-related stigma 
and 59 (25.0%) believed that they had 
no risk of HIV infection.

Factors associated with 
acceptance of testing
Bivariate analysis was carried out to es-
timate the crude association between 
pregnant women’s sociodemographic 
characteristics and their willingness 
to accept HIV testing during ANC 
visits (Table 1). Willingness to be 
tested was associated with age < 30 
years (OR 1.8, 95% CI: 1.3–2.7, P < 
0.01), secondary education and above 
(OR 3.1, 95% CI: 1.8–5.4, P < 0.01) 
and living in urban Khartoum (OR 
2.5, 95% CI: 1.4–4.6, P = 0.01). A 
significant association was also found 
with first pregnancy (OR 1.5, 95% 
CI: 1.0–2.1, P = 0.02), having more 
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Table 1 Descriptive and crude (bivariate) association of sociodemographic characteristics of pregnant women and 
willingness to be tested for HIV in Omdurman maternity hospital, 2011

Variable Total 
(n = 500)

Willing to be tested 
(n = 269)

Unadjusted OR 
(95% CI)

P-value

No. No. %

Age (years)

≥ 30 154 67 43.5 1

< 30 346 202 58.4 1.8 (1.3–2.7) < 0.01

Marital status

Married once 467 241 51.6 1

Second marriage 33 28 84.8 5.25 (1.9–13.8) < 0.01

Religion

Muslim 473 250 52.9 1

Christian 27 19 70.4 2.1 (0.91–4.9) 0.08

Residence

Rural 132 58 43.9 1

Suburban 300 166 55.3 1.6 (1.0–2.4) 0.05

Urban 68 45 66.2 2.5 (1.4–4.6) 0.01

Woman’s education level

No formal education 70 23 32.9 1

Basic education 194 104 53.6 2.4 (1.3–4.2) 0.03

Secondary or above 236 142 60.2 3.1 (1.8–5.4) < 0.01

Woman’s work status

Unemployed 442 227 51.4 1

Employed 58 42 72.4 2.5 (1.4–4.6) < 0.01

Gravidity

Multigravida 291 145 49.8 1

Primigravida 209 124 59.3 1.5 (1.0–2.1) 0.02

No. of ANC visits

≤ 2 154 70 45.5 1

> 2 346 199 57.5 1.6 (1.1–2.4) 0.01

Husband’s age (years)

< 35 192 85 44.3 1

≥ 35 309 184 59.5 1.9 (1.3–2.7) < 0.01

Husband’s education level

No formal education 39 13 33.3 1

Basic education 172 81 47.1 1.9 (0.9–3.7) 0.07

Secondary or above 289 175 60.4 3.1 (1.5–6.2) < 0.01

Husband’s occupation

Manual 204 104 51.0 1

Professional/ clerical 296 165 55.7 1.2 (0.8–1.7) 0.29

Owns radio

No 106 41 38.7 1

Yes 394 228 57.9 2.2 (1.4–3.4) < 0.01

Owns television

No 108 44 40.7 1

Yes 392 225 57.4 2.0 (1.3–3.0) < 0.01

ANC = antenatal care; OR = odds ratio; CI = confidence interval.
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Discussion

In this study we attempted to explore the 
influence of some sociodemographic 
factors on the rate of acceptance of HIV 
testing among pregnant women in Om-
durman maternity hospital, Khartoum. 
The general descriptive characteristics 
of the sample of 500 pregnant women 
in the study was quite similar to the 
general population of women of child-
bearing age in Khartoum state (SNAP 
report, unpublished, 2011). Among the 
women who agreed to participate in 
our survey, 269 (53.8%) expressed their 
willingness to be tested for HIV.

The results show that the willing-
ness of pregnant women to accept HIV 
testing offered as part of ANC was 
significantly influenced by their soci-
odemographic characteristics. Pregnant 
women aged < 30 years were 3.5 times 
more likely to accept testing compared 
with those ≥ 30 years old. A study con-
ducted in Ethiopia reported that older 
women (≥ 30 years) were 78% less like-
ly to accept HIV screening compared 
with younger ones (8). In Rwanda, 
Kowalczy et al. reported contradictory 
findings to ours. In their study, pregnant 
mothers in the age group ≥ 35 years 
were 3-fold more likely to accept tak-
ing an HIV test than younger mothers 
(15). They interpreted their results as 
suggesting that older women were more 

independent in their health decision-
making and less influenced by society 
than younger ones (15). Mahmoud et 
al. in their Sudan study also stated that 
older women had higher acceptance 
rates to volunteer for HIV counselling 
and screening than younger pregnant 
mothers (14).

Pregnant women who had received 
basic or secondary and higher educa-
tion had 3.4- and 3.7-fold higher accept-
ance rates respectively for HIV testing 
during their ANC visits in comparison 
with those with no formal education. 
Perhaps the current education curricula 
exposed their generation to health in-
formation regarding HIV and PMTCT. 
In Uganda, studies have shown that 
educated mothers (primary school edu-
cated and above) were approximately 
3-fold more likely to agree to taking an 
HIV test compared with those who did 
not complete primary school or had 
not been educated at all (6–16). These 
results are also supported by studies 
in Ethiopia (17), in Nigeria (18) and 
also in Sudan (14), which found that 
educated mothers were more knowl-
edgeable about HIV and PMTCT and 
they had higher acceptance rates for 
HIV screening than mothers who were 
not educated. In contrast, a study con-
ducted in Ethiopia in 2009 revealed no 
association between education status 
and the rate of HIV testing acceptance 

(8). We believe that education, which is 
currently better among younger women 
in Sudan, explains the strong associa-
tion between young age and acceptance 
of testing detected in our study.

A significant association was found 
between willingness to get an HIV test 
and number of ANC visits. Pregnant 
women who had ≥ 2 ANC visits were 
1.9 times more likely to accept HIV 
testing than their counterparts. At ANC 
visits pregnant mothers have access to 
HIV information from health-care per-
sonnel and so they have a better under-
standing of the MTCT and PMTCT 
opportunities. Supporting results were 
found in the Ethiopian case–control 
study which showed that mothers who 
attended ≥ 2 ANC visits were 2.7 times 
more likely to be tested than those who 
had < 2 visits (8) and Kominami et al. 
who reported a significant association 
between frequency of ANC follow-up 
and acceptance of HIV testing (19).

Primigravidae were 1.5 times more 
likely to accept testing for HIV com-
pared with multigravidas. Supporting 
our findings is the Ethiopian study in 
which approximately 59% of primigravi-
dae were ready to get tested for HIV 
compared with 36% of multigravida 
women (20). In Sudan, a previous study 
also revealed the association between 
first pregnancy and high acceptance 
rates for HIV screening (14).

Table 2 Multiple logistic regression analysis of the sociodemographic predictors of pregnant women’s willingness to accept 
HIV testing in Omdurman maternity hospital, Khartoum State, 2010

Variable (reference category) Adjusted OR (95% CI) P-value

Age < 30 years (vs ≥ 30 years) 3.5 (2.2–5.8) < 0.01

Second marriage (vs first) 8.5 (2.8–25) < 0.01

Christian faith (vs Muslim) 3.8 (1.4–10) 0.01

Working (vs not working) 2.5 (1.2–5.0) 0.01

Basic education (vs no formal education) 3.4 (1.7–6.7) < 0.01

Secondary or higher education (vs no formal education) 3.7 (1.8–7.2) < 0.01

> 2 ANC visits (vs ≤ 2 ANC visits) 1.9 (1.2–2.9) 0.01

Husband’s age ≥ 35 years (vs < 35 years) 3.2 (2.0–5.2) < 0.01

Primigravida (vs multigravida) 1.5 (1.0–2.3) 0.05

Owns radio (vs does not own radio) 2.1 (1.3–3.4) < 0.01

ANC = antenatal care; OR = odds ratio; CI = confidence interval.
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This study showed that pregnant 
working women were more willing to get 
HIV tested than were unemployed moth-
ers (OR 2.5). A significant association 
between employment and rates of HIV 
screening acceptance was similarly con-
cluded from others studies conducted in 
Ethiopia (8,20). In our study, these 4 vari-
ables are closely related and characterize 
the current generation of young women 
who have basic or more education, are 
employed and are in their first pregnancy. 
These factors were all associated with the 
tendency to accept HIV testing.

A statistically significant association 
was observed between willingness to 
have HIV testing and ownership of a 
radio (OR 2.1). Unlike television, the 
radio is commonly used by Sudanese 
woman around the home and is also ac-
cessible via mobile telephones. It would 
have been better to investigate listening 
to the radio rather than merely owner-
ship of one. Inconclusive results were 
reported from Uganda where Muzoora 
et al. stated that women who listened to 
the radio expressed more willingness to 
be tested for HIV, but their results were 
not significant (16). The radio remains 
an inexpensive household commod-
ity and a medium that can be utilized 
by health educators to encourage HIV 
counselling and testing.

Pregnant women whose husbands 
were aged ≥ 35 years had higher accept-
ance rates of HIV testing than those 
with younger husbands. However, 
40.3% of the 231 women who expressed 
unwillingness to be tested said they 
needed their husband’s approval first. It 
would have been more informative if we 
had assessed the influence of husband’s 
agreement to HIV testing on both 
groups. In Ghana, a study showed that 

women who thought their husbands 
would approve were approximately 6 
times more likely to report a willingness 
to be tested compared with those who 
thought their husbands would not ap-
prove (21). Many of these women also 
expressed unwillingness to get tested 
before obtaining their husband’s ap-
proval (16,20). Women of the Christian 
faith (almost all of them from South 
Sudan) had higher acceptance rates. 
This was expected, as women from 
South Sudan have been shown to have 
greater knowledge of HIV prevention 
compared with the rest of Sudan (22).

There were some limitations to the 
study. The study population, pregnant 
women attending ANC, are a health-
seeking group, who may be keener to 
accept testing than those not attending 
ANC clinics. Also 12% refused partici-
pation and this may have led to possible 
bias due to the fact that women who 
agreed to participate in the study ‘were 
likely to accept HIV testing compared 
with women who refused participation. 
However, we assumed that the distribu-
tion of the sociodemographic character-
istics may not differ much between the 
2 groups. The study would have been 
more stable if the sample size were larger 
to reduce the variance. Variables such as 
Christian faith and second marriage had 
a large variance and wide CIs because 
of the small number of women in them 
and were only significant because of the 
magnitude of the estimated ORs. The 
role of husbands was not studied in this 
research and we expect that in Sudan 
the husband may be instrumental in the 
tendency to accept or reject testing for 
HIV infection. Listening to the radio 
would have been more informative as a 
predictor than ownership of a radio.

Conclusion

This study showed that pregnant 
women’s sociodemographic char-
acteristics were closely associated 
with their willingness to accept HIV 
testing offered by ANC services. 
Education at school about HIV and 
PMTCT could be central in influenc-
ing later acceptability and removing 
the stigma. The media, especially the 
radio, would be an inexpensive means 
of reaching husbands and wives. 
Maximizing efforts to inform women 
during ANC visits reduces the lost 
opportunities of reaching pregnant 
women with relevant PMTCT advo-
cacy. These, however, would not be of 
a real value without true expansion of 
ANC services.
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Effectiveness of meglumine antimoniate against 
L. tropica in a recently emerged focus of cutaneous 
leishmaniasis in Birjand, eastern Islamic Republic of Iran
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ABSTRACT With limited options to treat cutaneous leishmaniasis, constant monitoring of the rate of resistance to 
pentavalent antimony-based drugs is needed. This study identified the infecting Leishmania species and evaluated 
the results of meglumine antimoniate (Glucantime®) therapy in a new focus of cutaneous leishmaniasis in Birjand, 
eastern Islamic Republic of Iran. Smears from 150 patients showed that 141 patients were infected by L. tropica 
and 9 by L. major. In total, 141 patients with L. tropica infection completed Glucantime® treatment and follow-up; 
63.8% were treated intralesionally and 36.2% by intramuscular administration. The overall success rate after one 
course of therapy with Glucantime® was 96.5% (136/141), and all the failures (5/141) occurred with intramuscular 
injections. Statistical analysis showed a significant difference between the failure rates of intramuscular and 
intralesional injections. Children < 10 years old had a significantly higher failure rate than adults.
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فعالية ميجلومن أنتيمونيات ضد الليشامنية املدارية يف بؤرة لداء الليشامنيات اجللدي ظهرت مؤّخرًا يف بريجاند، برشق مجهورية 
إيران اإلسالمية

مهدي كرميان، حممد صديق فاروقي بجد، علريضا صالح آبادي، مينا مهتي، درويشعيل برايت

اخلالصــة: مــع حمدوديــة خيــارات معاجلــة داء الليشــامنيات اجللــدي ال بــد مــن القيــام برصــد مســتمر ملعــدل مقاومــة األدويــة التــي أساســها األنتيمــون 
مخــايس التكافــؤ. وقــد قامــت هــذه الدراســة بالتعــرف عــى نــوع الليشــامنية املســببة للعــدوى وتقييــم نتائــج املعاجلــة بامليجلومــن أنتيمونيــات )جلوكانتيم 
ــن 150  ــوذة م ــحات مأخ ــرت مس ــامية. فأظه ــران اإلس ــة إي ــرشق مجهوري ــد، ب ــدي يف بريجان ــامنيات اجلل ــداء الليش ــدة ل ــؤرة جدي ®Glucantime( يف ب

ــدى  ــط ل ــم فق ــة باجللوكانتي ــل املعاجل ــظ فش ــد لوح ــرية. وق ــامنية الكب ــة و9 بالليش ــامنية املداري ــدوى بالليش ــن بالع ــوا مصاب ــًا كان ــًا أن 141 مريض مريض
املــرىض املصابــن بالليشــامنية املداريــة. ويف اإلمجــال، فــإن الـــ 141 مريضــًا املصابــن بالعــدوى بالليشــامنية املداريــة اســتكملوا املعاجلــة باجللوكانتيــم وأهنــوا 
املتابعــة؛ وقــد عولــج 63.8 % منهــم باحلقــن داخــل اآلفــة و36.2 % عــن طريــق احلقــن العضــيل. وكان معــدل النجــاح العــام بعــد دورة عاجيــة واحــدة 
باجللوكانتيــم 96.5 % )141/136(، وكل حــاالت الفَشــل )141/5( حدثــت مــع احلقــن العضــيل. فأظهــر التحليــل اإلحصائــي فرقــًا كبــريًا بــن معــّدالت 
فَشــل احلقــن العضــيل واحلقــن داخــل اآلفــة. وكان معــّدل الفَشــل لــدى األطفــال الذيــن تقــل أعامرهــم عــن 10 ســنوات أعــى بكثــري منــه لــدى البالغــن.

Efficacité de l'antimoniate de méglumine contre Leishmania tropica dans un nouveau foyer émergent de 
leishmaniose cutanée à Birjand, dans l'est de la République islamique d'Iran

RÉSUMÉ Les options thérapeutiques pour la leishmaniose cutanée étant limitées, une surveillance constante 
du taux de résistance aux médicaments à base d'antimoine pentavalent est nécessaire. La présente étude a 
identifié les espèces infectantes de Leishmania et a évalué les résultats d'un traitement par antimoniate de 
méglumine (Glucantime®) dans un nouveau foyer de leishmaniose cutanée à Birjand, dans l'est de la République 
islamique d'Iran. Les frottis de 150 patients ont révélé que 141 patients étaient infectés par L. tropica et 9 patients 
par L. major. Au total, 141 patients infectés par L. tropica ont achevé le traitement par Glucantime® et sont allés 
jusqu'au bout du suivi ; 63,8 % ont reçu un traitement intralésionnel et 36,2 % une injection intramusculaire. Le 
taux de succès global après un traitement par Glucantime® était de 96,5 % (136/141), et tous les échecs (5/141) ont 
été observés chez les patients ayant reçu des injections intramusculaires. L'analyse statistique a mis en évidence 
une différence significative des taux d'échec entre les injections intramusculaires et les injections intralésionnelles. 
Le taux d'échec chez les enfants de moins de dix ans était supérieur à celui observé chez les adultes.
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Introduction

Cutaneous leishmaniasis is a public 
health concern in more than 70 coun-
tries across the world. It can be caused 
by several Leishmania spp. and is trans-
mitted to human beings and animals 
via sandflies (1). More than 90% of 
the world’s cases of cutaneous leish-
maniasis occur in only a few countries: 
Afghanistan, Algeria, Islamic Republic 
of Iran, Iraq, Saudi Arabia and Syrian 
Arab Republic in the Old World; and 
Bolivia, Brazil, Colombia, Nicaragua 
and Peru in the New World (2).

In the Islamic Republic of Iran the 
disease is endemic to over 50% of prov-
inces (3), with Leishmania major and 
L. tropica being the primary agents of 
zoonotic cutaneous leishmaniasis and 
anthroponotic cutaneous leishmaniasis 
respectively (4). Anthroponotic cutane-
ous leishmaniasis caused by L. tropica, 
which tends to be more problematic 
for both diagnosis and treatment and 
lasts longer than infections caused by L. 
major (5), is mainly reported in urban 
areas of central, north east and south-
east of the  Islamic Republic of Iran (6). 
The main reservoir host of L. tropica 
is humans, and Phlebotomus sergenti is 
considered as main vector of anthro-
ponotic cutaneous leishmaniasis in the 
country (7).

Birjand, the centre of South Kho-
rasan province, is located in the east-
ern part of the country. In past years 
sporadic cases of cutaneous leishma-
niasis have been diagnosed in Birjand 
county, but it was thought that they 
were imported cases from neighbour-
ing endemic areas. Studies of increased 
number of cases, however, have re-
vealed that an endemic focus of cutane-
ous leishmaniasis formed around 2008 
and since then an annual average of 50 
cases have been reported in the region. 
The region has a population of about 
200 000 people.

Th e  p e n t a v a l e n t  a n t i m o n y -
based drugs meglumine antimoniate 

(Glucantime®) and sodium stibogluco-
nate (Pentostam®, GlaxoWellcome) or 
generic sodium stibogluconate (Albert 
David Ltd, India) are the first line of 
treatment against both New World and 
Old World types of cutaneous leish-
maniasis (8–10). However, increasing 
resistance of Leishmania spp. to these 
compounds has limited their useful-
ness in this context (11). Glucantime® 
is a commonly used pentavalent anti-
mony-based drug for the treatment of 
visceral and cutaneous leishmaniasis in 
the Islamic Republic of Iran. However, 
in recent years, cases of glucantime-
resistant L. tropica have been reported in 
unresponsive cutaneous leishmaniasis 
patients (12).

Because of the limited options for 
alternatives to treat cutaneous leish-
maniasis and given that this is an en-
demic disease in different locations 
throughout the Islamic Republic of Iran, 
constant monitoring of the incidence 
of resistance to these compounds is 
necessary (13). The objective of this 
study was to assess the effectiveness of 
meglumine antimoniate on patients 
infected by L. tropica in this new focus of 
cutaneous leishmaniasis.

Methods

Study area and population
The study was conducted from April 
2008 to March 2012 in Bijand county 
of Southern Khorasan province in the 
eastern part of the Islamic Republic of 
Iran. All patients selected for the study 
were living in Birjand and its subsidi-
ary villages, a region of approximately 
6700 km2 (Figure 1). This region has a 
cold desert climate with hot summers 
and cool winters. This area altitude 
ranges between 1250 and 2050 m 
above sea level. The city has a dry 
climate with a significant difference 
between day and night temperatures. 
The average annual high and low 
temperatures are 25 °C and 8.5 ºC re-
spectively. The average annual rainfall 

is 170 mm. This region is the largest 
producer of saffron and barberries in 
the country.

A total of 188 parasitologically new 
confirmed cases of cutaneous leishma-
niasis (i.e. Giemsa-stained smear-posi-
tive cases) who were referred to the city 
health centre of Birjand were recruited 
for this study. Of these, 154 completed 
the antimonial treatment course and 
follow-up. Out of these patients, 4 with 
previous treatment of cutaneous leish-
maniasis were excluded from the study.

The study was approved by the eth-
ics review committee of Birjand Univer-
sity of Medical Sciences.

Data collection
Collection of samples
Microscopic examination of Giemsa-
stained scrapings taken from the 
margins of skin lesions of patients 
was used for diagnosis of cutaneous 
leishmaniasis. A questionnaire was 
completed for each case to record 
information about name, age, sex, 
number of lesions, patient’s address, 
date and place of acquiring the disease, 
lesion sites and duration, work place 
and travel history.

PCR–RFLP
The dermal scrapings of the patients 
were used to identify species of causa-
tive agents by polymerase chain reac-
tion (PCR) assay. DNA was purified 
for PCR using an AccuPrep® genomic 
DNA extraction kit (Bioneer) accord-
ing to the manufacturer's instruction. 
Species-specific primers, LITSR (for-
ward, 5′-CTG GAT CAT TTT CCG 
ATG-3′) and L5.8S (reverse, 5′-TGA 
TAC CAC TTA TCG CAC TT-3′) 
were carried out as described by Scho-
nian et al. to amplify the ITS1 region of 
the Leishmania ribosomal DNA (14). 
The PCR product of ITS1 was sub-
jected to restriction fragment length 
polymorphism (RFLP) analysis by 
digesting the PCR amplified product 
with BsuRI (Fermentas), a HaeIII pro-
totype, according to the manufacturer's 
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period. The majority of patients were 
referred to the city health centre in the 
autumn and winter. The lesions had 
been present for an average of 108 
days and the mean number of lesions 
was 1.75.

Species identification of Leishmania 
spp. in the patients’ smears using PCR-
RFLP of the ITS1 rDNA showed that 
141 patients had L. tropica and 9 others 
were infected by L. major. There was 
no statistically significant relationship 
between the clinical features of the cases 
and the infecting Leishmania spp. (Ta-
ble 1). The overall success rate after one 
course of therapy with Glucantime® was 
96.5% (136/141) in L. tropica cases and 
100% in patients infected by L. major 
(Table 1).

Because of the low number of pa-
tients with L. major infection, and given 
the healing process of L. major lesions 
may be shorter than the 6 months fol-
low-up period, only L. tropica-infected 
patients were included in the follow-up 
and analysis of factors associated with 
cure or failure.

Factors associated with cure in 
cases with L. tropica
A total of 90 L. tropica cases (63.8%) 
were treated intralesionally and 51 pa-
tients (36.2%) were treated intramus-
cularly (Table 2). During the treatment 
follow-up period, 136 patients showed 
a positive response to treatment, so the 
overall success rate of L. tropica-infected 
patients who received one course of 
Glucantime® was 96.5%. On the other 
hand, cutaneous lesions did not heal in 
5 others until the end of the follow-up 
period. 

All the 5 treatment failures occurred 
in the cases of intramuscular injection 
of Glucantime® and thus the failure rate 
among patients having intramuscular 
injections was 9.8% (5/51) versus 
none of the intralesionally treated cases. 
Statistical analysis showed a significant 
difference between the failure rates of 
intralesional and intramuscular injec-
tions (P = 0.005).

instructions (15). The restriction frag-
ments were analysed on 2% agarose gel 
by electrophoresis and visualized under 
ultraviolet light after being stained with 
ethidium bromide.

Treatment
Patients were divided into 2 treatment 
groups: intramuscular versus intra-
lesional administration of Glucantime®. 
Patients with ≤ 3 lesions and/or lesions 
< 3 cm in diameter were treated with 
Glucantime® intralesionally if the lesions 
were not: located on the face or neck or 
over the joints, sporotrichoid or super-
infected with bacteria (13). Among 141 
patients with L. tropica, 51 were injected 
intramuscular with Glucantime®, while 
90 patients were treated intralesion-
ally. Intralesional Glucantime® (Aventis; 
containing 81 mg antimony/mL) was 
injected intradermally (0.5–1 mL per 
lesion per week, depending on the size) 
in each lesion from all directions until 
the lesion was completely blanched 
(16). This treatment was carried out 
once per week until there was complete 
healing of the ulcer or for a maximum of 
12 weeks.

All other patients were prescribed 
intramuscular Glucantime® at 20 mg/
kg/day for 20 days according to the 
national guidelines distributed by 
the Iranian Centre for Disease Con-
trol. However, after the 10th day of 

intramuscular therapy, treatment was 
discontinued if there were increases 
in liver enzymes, blood urea nitrogen, 
creatinine or skin reactions at the injec-
tion site.

Patients who had no indications for 
therapy, pregnant and lactating women 
and those with underlying conditions 
(cardiac and renal diseases, etc.) were 
excluded from Glucantime® therapy. 
Healing of the cutaneous lesions was 
evaluated clinically and confirmed by 
preparation of direct smears. Success-
ful treatment was defined as complete 
re-epithelialization of all lesions with 
no recurrence within 6 months of 
follow-up.

Statistical analysis
The data were analysed using Fisher 
exact test using SPSS, version 16 soft-
ware. A P-value of < 0.05 was considered 
statistically significant.

Results

A total of 150 patients with cutane-
ous leishmaniasis entered the study. 
A review of the medical records of the 
patients showed that most of them 
were infected in or near their resi-
dence in Birjand county and did not 
stay in an endemic region of cutane-
ous leishmaniasis during the infection 

Figure 1 Geographical distribution of patients with cutaneous leishmaniasis in 
Birjand and its villages, southern Khorasan, Islamic Republic of Iran, 2008–2012
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There was also a statistically sig-
nificant difference in the cure rate by 
intramuscular administration of Glu-
cantime® between the 2 patient age 
groups (P < 0.05); patients < 10 years old 
had a lower cure rate (77.8%) than older 
patients (97.0%). The overall cure rate 
of Glucantime® therapy was significantly 
lower in patients < 10 years old (P < 0.01) 
(Table 2).

In addition, the results showed that 
the number of lesions per patient was 
associated with response to treatment. In 
patients with > 3 lesions, the cure rate was 
significantly lower than those with fewer 
lesions (81.8% versus 97.7%) (P < 0.05) 
(Table 2). But there was no significant 
correlation between the improvement 
rate and the sex of the patients, location 
of the lesions, duration of therapy and 
patients’ residency.

The maximum number of full re- 
epithelializations of lesions was seen with-
in 3 months after the start of treatment. 

Discussion

Monitoring resistance to pentavalent 
antimonials, which are the first-line 
treatment of cutaneous leishmaniasis, 
is necessary (17). This has become 
more important in the new endemic 
foci of cutaneous leishmaniasis such as 
Birjand county. In the present study, the 
overall success rate after one course of 
therapy with Glucantime® administered 
either intralesionally or intramuscularly 
was 96.5% (136/141). While the suc-
cess rate of intralesional injection of 
the drug (maximum 12 weeks) was 
100%, the intramuscular treatment of 
cutaneous leishmaniasis had a lower 
success rate of 90.2% (46/51). A wide 
range of success has been reported for 
intralesional injection of Glucantime® 
in other investigations conducted in 
the Islamic Republic of Iran (13,18,19). 
Unfortunately, in most of those stud-
ies the species of Leishmania was not 

identified, and there were variations in 
treatment courses.

Different values have been report-
ed as success rates for one course of 
standard intramuscular Glucantime® in 
patients treated with 20 mg/kg/day in 
endemic areas of cutaneous leishma-
niasis in the Islamic Republic of Iran. 
In studies conducted in the southern 
and northern parts of the country on 
patients infected by L. major, the rate 
of treatment success was 65.1% and 
83.3% respectively (9,20). In 2 other 
investigations which were done in the 
central provinces of the country, intra-
muscular treatment by Glucantime® 
had success rates of 75.8% (13) and 
93.0% respectively (21), although the 
causative agents of the disease were 
not identified. In another study in the 
eastern area, which included cutane-
ous leishmaniasis patients infected by 
L. tropica, intramuscular injection of 
Glucantime® had a success rate at 95.3% 

Table 1 Comparison of the clinical features of cases of cutaneous leishmaniasis caused by Leishmania major and L. tropica in 
Birjand, eastern Islamic Republic of Iran 

Variable L. tropica
(n = 141)

L. major
(n = 9)

P-valuea

No. % No. %

Sex

Male 76 53.9 4 44.4 0.734

Female 65 46.1 5 55.6

Age group (years)

< 10 32 22.7 1 11.1 0.684

≥ 10 109 77.3 8 88.9

Residency

Urban 93 66.0 6 66.7 1.0

Rural 48 34.0 3 33.3

No. of lesions

≤ 3 130 92.2 7 77.8 0.176

> 3 11 7.8 2 22.2

Location of lesions

Face and neck 45 31.9 2 22.2 0.807

Extremities 90 63.8 7 77.8

Both 6 4.3 0 0.0

Response to Glucantime®

Cure 136 96.5 9 100.0 1.0

Failure 5 3.5 0 0.0
aFisher exact test.   
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(12). So the efficacy of treatment with 
intramuscular injection of Glucantime® 
in the present study is consistent with 
the survey conducted in eastern Islamic 
Republic of Iran.

Comparison of response rates be-
tween the 2 age groups of the patients 
(< and ≥ 10 years of age) revealed that 
the cure rate of intramuscular Glucan-
time® was significantly lower in chil-
dren < 10 years of age (P < 0.05). A 
number of other studies have yielded 
similar results. Layegh et al. showed that 

systemic Glucantime® has a significantly 
lower efficacy in treating acute cutane-
ous leishmaniasis in children than in 
adults (22). In another study performed 
on L. viannia species, cutaneous treat-
ment by systemic Glucantime® also had 
a clinically significant lower response in 
children when compared with the same 
regimen dosage and duration in adults 
(23). Several reasons for this have been 
proposed: a weaker immune response 
in children, differences in the pharma-
cokinetics of the drug in different age 

groups and differences in exposure to 
parasite antigens and sandfly saliva (24).

The cure rate of intralesional thera-
py in our study was significantly higher 
than intramuscular therapy. In the study 
by Alkhawajah and Larbi intralesional 
treatment method also has better results 
compared with intramuscular Glucan-
time®, although there was no statistically 
significant difference between the 2 
routes of administration (25). Uzun et 
al. obtained a high cure rate (97.2%) of 
cutaneous leishmaniasis by intralesional 

Table 2 Demographic and clinical characteristics of cutaneous leishmaniasis patients with Leishmania tropica and their 
responses to Glucantime®

Variable Cure Failure P-valuea

No. % No. %

Sex

Male 74 97.4 2 2.6 0.662

Female 62 95.4 3 4.6

Age group (years)

< 10 28 87.5 4 12.5 0.01

≥ 10 108 99.1 1 0.9

Type of injection

Intramuscular 46 90.2 5 9.8 0.005

Intralesional 90 100.0 0 0.0

Intramuscular injection by age group (years)

< 10 13 77.8 4 22.2 0.037

≥ 10 33 97.0 1 3.0

Duration of intramuscular- therapy (days)

< 10 1 100.0 0 0.0 0.416

10–14 3 75.0 1 25.0

≥ 15 42 91.3 4 8.7

No. of intralesional injections

1–4 5 100.0 0 0.0 1.0

5–8 18 100.0 0 0.0

9–12 118 100.0 0 0.0

No. of lesions

≤ 3 127 97.7 3 2.3 0.049

> 3 9 81.8 2 18.2

Location of lesions

Face and neck 42 93.3 3 6.7 0.465

Extremities 88 97.8 2 2.2

Both 6 100.0 0 0.0

Residency

Urban 89 95.7 4 4.3 0.661

Rural 47 97.9 1 2.1
aFisher exact test.  

Book 21-04.indb   284 6/2/2015   12:59:57 PM



 املجلد احلادي و العرشوناملجلة الصحية لرشق املتوسط
العدد الرابع

285

injection of Pentostam®, another penta-
valent antimonial agent (26).

Patients with > 3 lesions had sig-
nificantly higher failure rate than the pa-
tients with fewer lesions (P < 0.05). This 
may have resulted from the significantly 
higher percentage of intramuscular ver-
sus intralesional Glucantime® in patients 
with > 3 lesions (P < 0.05). Sex, location 
of lesions, self-reported previous treat-
ment with Glucantime® and patients’ 
residency (urban/rural) had no effect 
on the response rate to the treatment.

Identification of causative agents of 
cutaneous leishmaniasis using an ITS1 
PCR–RFLP assay showed that all the 

patients with no response to treatment 
in this study were infected by L. tropica. 
In contrast, no treatment failures were 
observed in the patients who identified 
as being infected by L. major.

Conclusion

In conclusion, we found a higher rate 
of success with standard Glucantime® 
therapy than other studies conducted 
in the Islamic Republic of Iran. Further-
more, the study results indicated that 
systemic treatment with meglumine an-
timoniate was less successful in children 

compared with adults. We recommend 
further research to evaluate the efficacy 
of cutaneous leishmaniasis drugs due 
to the differences in pathogenesis and 
treatment processes between these 
agents.
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Predictive factors of death in patients with 
tuberculosis: a nested case–control study
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ABSTRACT Tuberculosis is one of the main causes of death worldwide. This study aimed to determine predictive 
factors for death in patients with tuberculosis to set priorities for public heath interventions to reduce mortality 
in these patients. This nested case–control study was carried out in Mazandaran province of Islamic Republic of 
Iran among tuberculosis patients who were treated during 2002–2009. Each deceased patient was individually 
matched with a control patient according to sex, age, area of involvement and time of follow-up. Potential risk 
factors for death were evaluated using multivariate conditional logistic regression models. From 2206 patients 
376 cases and 376 matched controls were selected. Only positive serology for HIV (OR = 19.1), history of kidney 
disease (OR = 6.81) and use of immunosuppressant drugs (OR = 3.96) significantly increased the risk of death 
in tuberculosis patients. These potentially modifiable risk factors could be taken into account in preventive 
interventions for tuberculosis patients in our country.
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العوامل التنبؤية للوفاة لدى املرىض املصابن بالسل: دراسة حاالت وشواهد متداخلة
حممود موسى زادة، أصغر نظام حملة، مهتاب موحدنيا، نيام موحدنيا، نركس خانجاين، مهدي أفشاري

اخلالصــة: يعتــرب الســل واحــدًا مــن األســباب الرئيســية للوفــاة يف العــامل. وقــد هدفــت هــذه الدراســة إىل حتديــد العوامــل التنبؤيــة للوفــاة لــدى 
املــرىض املصابــن بالســل وذلــك لتحديــد أولويــات تدخــات الصحــة العامــة للحــّد مــن الوفيــات لــدى هــؤالء املــرىض. وقــد أجريــت دراســة 
احلــاالت والشــواهد املتداخلــة هــذه يف حمافظــة مازنــدران بجمهوريــة إيــران اإلســامية عــى مــرىض أصيبــوا بالســل وخضعــوا للعــاج خــال 
ــدة  ــة وم ــة اإلصاب ــر ومنطق ــس والعم ــًا للجن ــاهد وفق ــض ش ــع مري ــوىف م ــض مت ــكل مري ــة ل ــة فردي ــت مقارن ــوام 2002-2009. وأجري األع
املتابعــة. وتــم تقييــم عوامــل اخلطــر املحتملــة للوفــاة باســتخدام نــامذج انحــدار لوجســتية رشطيــة متعــددة املتغــريات. فمــن بــن 2206 مــرىض 
 )OR = 19.1( ــرشي ــي الب ــَوز املناع ــريوس الَع ــة بف ــة لإلصاب ــة اإلجيابي ــة املصلي ــد أن النتيج ــة. فوج ــاهد مقارن ــة و 376 ش ــار 376 حال ــم اختي ت
والتاريــخ اإلجيــايب لإلصابــة بمــرض كلــوي )OR = 6.81( واســتخدام أدويــة مثبطــة للمناعــة )OR = 3.96( فقــط قــد زادت مــن خماطــر الوفــاة 
بشــكل ملحــوظ لــدى مــرىض الســل. إن عوامــل اخلطــر املحتملــة هــذه - والقابلــة للتغيــري - يمكــن أن تؤخــذ بعــن االعتبــار يف التدخــات 

الوقائيــة اخلاصــة بمــرىض الســل يف بلدنــا.

Facteurs prédictifs de décès chez des patients atteints de tuberculose : étude cas-témoin nichée dans une 
cohorte 

RÉSUMÉ La tuberculose est l'une des principales causes de décès dans le monde. La présente étude avait 
pour objectif de déterminer les facteurs prédictifs de décès chez des patients atteints de tuberculose afin de 
fixer des priorités pour les interventions de santé publique visant à réduire la mortalité chez ces patients. La 
présente étude cas-témoin nichée dans une cohorte a été menée dans la province de Mazandaran (République 
islamique d’Iran) auprès de patients tuberculeux ayant été traités entre 2002 et 2009. Chaque patient décédé 
a été individuellement apparié à un patient témoin pour le sexe, l'âge et le site de la lésion ainsi que la période 
de suivi. Des facteurs de risque potentiels de décès ont été évalués à l'aide de modèles de régression logistique 
conditionnelle multivariée. Sur un total de 2206 patients, 376 cas et 376 témoins appariés ont été sélectionnés. 
Seuls une sérologie positive pour le VIH (OR = 19,1), des antécédents d'insuffisance rénale (OR = 6,81) et le recours 
à des immunosuppresseurs (OR = 3,96) augmentaient significativement le risque de décès chez ces patients 
atteints de tuberculose. Ces facteurs de risque potentiellement modifiables pourraient être pris en compte dans 
des interventions préventives visant les patients atteints de tuberculose dans notre pays.
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Introduction

Tuberculosis is a major public health 
concern in the world (1). Nearly a third 
of the world’s population is estimated 
to be infected with Mycobacterium tu-
berculosis. Tuberculosis is also the main 
cause of almost 2 million deaths per year 
(2), accounting for 25% of all prevent-
able deaths especially in low-income 
countries among economically produc-
tive age groups (3,4). About 60–70% 
of smear-positive tuberculosis patients 
would die if they were left untreated, 
while treatment under the DOTS (di-
rectly observed treatment short-course) 
strategy decreases the fatality rate to 
5%. These estimates are lower in smear-
negative tuberculosis patients (5).

According to the Millennium 
Development Goals, United Nations’ 
Member States are on track to achieve 
the Stop TB Partnership target of a 50% 
decline in tuberculosis mortality by 2015 
(6). To achieve this goal, it is important 
to design interventions to improve the 
outcomes of tuberculosis. Interventions 
such as diagnosis and treatment of pa-
tients, active case-finding, implementa-
tion of DOTS and preventive therapy 
have differing effects on mortality rates 
(5). Several studies have been carried 
out to determine factors associated with 
mortality among tuberculosis patients. 
According to these, the mortality rate 
increases with age, treatment duration 
(under 6 months) (7), smear-positive 
disease (8), male sex, late initiation of 
treatment, smoking, cases of mixed 
pulmonary and extrapulmonary forms, 
resistance to drugs, co-infection with 
HIV/AIDS, low family income (9) and 
alcohol abuse (4).

The Islamic Republic of Iran is an 
endemic country for tuberculosis. In 
2012, the mortality rate of tuberculosis 
in patients with and without HIV infec-
tion was estimated to be 0.11 and 2.9 
per 100 000 population respectively 
(10). This study was conducted to es-
timate the factors associated with death 
in a cohort of tuberculosis patients who 

started tuberculosis treatment in the 
north of the country. The results of the 
study were expected to help identify 
opportunities for effective interventions 
with the potential to decrease mortality 
among tuberculosis patients.

Methods

Study design and sampling
This nested case–control study was 
carried out in Mazandaran, one of the 
northern provinces of Islamic Republic 
of Iran. Study subjects consisted of a 
cohort of patients who began treatment 
for tuberculosis during the period be-
tween 2002 and 2009. In 2013, we fol-
lowed these cohorts retrospectively and 
when an individual with tuberculosis 
died (case), we selected another patient 
with similar characteristics who was 
alive at the time of the case’s death (as 
a control).

All cases and controls were reg-
istered in the Iranian national tuber-
culosis control programme. Controls 
were individually matched with cases 
according to sex, age, area of involve-
ment (pulmonary or extrapulmonary) 
and time of follow-up. We traced all 
patients whose treatment duration had 
finished at the time of study to detect 
their current status. For this purpose, 
all relevant information within rural 
and urban health centres as well as the 
provincial tuberculosis control centre 
were used.

Data collection
For each participant, data on the fol-
lowing variables were collected from 
data registries archived in centres for 
tuberculosis control and prevention 
in Mazandaran University of Medical 
Science: treatment regimen, national-
ity, history of being in prison, history of 
using immunosuppressive drugs, HIV-
positive status, type of disease (new, 
transfer in, relapse or treatment after 
interruption), area of residence (rural 
or urban), history of complications, 

renal disease (serum creatinine level 
of ≥ 2 mg/dL), chronic pulmonary 
disease, multi-drug resistance and sub-
stance abuse (e.g. opium, intravenous 
drugs).

Patients whose survival status was 
undetectable, those with unreliable di-
agnosis and also cases without a suitable 
matched control were excluded from 
the cohort. Only patients who agreed to 
participate were recruited to the study.

Data analysis
The frequency of categorical vari-
ables between cases and controls were 
compared using Fisher exact test. 
Potential risk factors for death were es-
timated using multivariate conditional 
logistic regression models. All variables 
significantly associated with the out-
come (death) in the univariate model 
(treatment regimen, HIV status, renal 
disease, history of using immunosup-
pressive drugs and type of tuberculosis) 
were entered in the final model. P-values 
< 0.05 were considered significant. All 
statistical analyses were performed us-
ing Stata, version 11 software.

Results

There were 2206 registered tuberculo-
sis patients; 252 subjects were excluded 
due to unknown survival status and 
47 patients were excluded because 
of misdiagnosis. From the remaining 
patients 376 cases and 376 matched 
controls were chosen. Of the patients, 
147 patients died during treatment 
and the others died after successful 
treatment.

In the univariate model the fre-
quency of type 2 treatment category (8 
months) among cases was significantly 
higher than that of the controls (7.2% 
versus 2.4%, P = 0.002), as was the type 
of case (relapsed) (5.0% versus 2.1%, 
P = 0.04). History of kidney disorder 
(6.1% versus 1.1%, P < 0.001), use of 
immunosuppressive drugs (7.2% versus 
1.6%, P < 0.001) and also HIV infection 
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(56% versus 10.5%, P = 0.002) were significantly higher in cases 
than in controls (Table 1). These variables were entered in the 
final regression model.

As illustrated in Table 1, after multivariate analysis, only HIV 
infection (adjusted OR = 19.1, P < 0.001), history of kidney 
disease (OR = 6.81, P = 0.004) and use of immunosuppressant 
drugs (OR = 3.96, P = 0.006) were found to significantly increase 
the risk of death in tuberculosis patients.

Discussion

In this study, in a multivariate regression model positive serology 
for HIV, history of renal disease and use of immunosuppressant 
drugs were associated with mortality in tuberculosis patients.

It has been shown that patients suffering from tuberculosis 
are at a higher risk of dying than the general population, espe-
cially during treatment (4). Because death during the course 
of treatment is not a comprehensive indicator of mortality in 
tuberculosis (9), we had to investigate the death several years 
after treatment of tuberculosis patients. It also has been argued 
that the final outcome of tuberculosis patients under treatment 
may not reflect the final survival state of these patients due to the 
production of chronic changes in the lungs leading to a reduc-
tion in their chance of survival (4).

We observed that positive serology for HIV increased the 
risk of death in patients with a history of tuberculosis by more 
than 12-fold. Similar to our findings, Millet et al. (4) and Girardi 
et al. (11) showed a mortality rate up to 10 times higher in HIV-
positive patients compared to those without positive serology 
of HIV. Moreover, in studies conducted by Van den Broek et 
al. (12) and Albuquerque et al. (9), HIV positivity was reported 
as an important predictive factor of death from tuberculosis. 
Several factors, such as delays in diagnosis and treatment of 
HIV-positive patients whose sputum smear is usually negative, 
and also more advanced immunosuppression, can explain this 
poor outcome (7).

As expected, we observed that a history of kidney disease and 
immunosuppressant drug therapy were risk factors for death 
among tuberculosis patients. These factors increased the risk of 
death about 7 and 4 times respectively. Such mortality may be 
because of the background disorders and not due to the tuber-
culosis itself. Further studies are needed to examine the isolated 
effects of such factors.

In the final regression model we found no association be-
tween the type of tuberculosis case (new, transfer in, relapse, 
treatment after interruption) and death. These findings are in 
agreement with those found by Millet et al. (4) and Sterling et 
al. (13), who reported that tuberculosis recurrence and previ-
ous tuberculosis treatment were not associated with mortality. 
However, the results contrast with those of Sonnenberg et al., Ta
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Somoskovi et al. (14,15) and Girardi et 
al. (11), who found significant associa-
tions. Other studies have shown the role 
of non-compliance as a risk factor for 
mortality among tuberculosis patients 
(16,17). These differences could be 
partially due to different definitions of 
recurrence and relapse. In addition, a 
lack of association between tuberculosis 
recurrence and death in the current 
study could be due to complete and cor-
rect treatment under the DOTS strat-
egy of patients in their second phase of 
tuberculosis treatment.

As reported in Millet et al.’s study 
(4), no association between multi-drug 
resistance status and mortality was 
observed which concurs with our find-
ing. Perhaps such patients in the study 
region had completed the tuberculosis 
treatment successfully. However, some 
other studies conducted in different 
parts of the world showed positive 

associations between multi-drug resist-
ance and tuberculosis mortality (18,19).

We investigated the effects of a num-
ber of other factors in our study in addi-
tion to the above-mentioned variables, 
such as area of residence, nationality, 
history of imprisonment, tuberculosis 
complications and substance abuse, but 
none of them were associated with death 
in patients with a history of tuberculosis. 
Although age and treatment duration 
has been shown in several studies to be 
associated with death from tuberculosis 
(7,20,21), we controlled for these fac-
tors in our study by individual matching 
when selecting controls.

The diversity of methodologies 
used in different studies conducted to 
investigate predictors of death among 
tuberculosis patients make it difficult 
to comprehensively compare the risk 
factors found in these studies with ours. 
Another limitation of the current study 

is that we did not assess the characteris-
tics of non-participants in the study for 
comparison with those of participants.

Conclusion

In conclusion, our study showed 
evidence that some modifiable risk 
factors—HIV co-infection, history of 
kidney disease and use of immunosup-
pressant drugs—were associated with 
mortality in Iranian patients with a his-
tory of tuberculosis. Therefore, effective 
prevention and treatment interventions 
should be implemented to increase the 
quality of life in these patients and to 
reduce mortality among them.

Acknowledgements

Funding: None.
Competing interests: None declared.

1. Haghdoost A, Afshari M, Baneshi MR, Gouya MM, Nasehi M, 
Movahednia M. Estimation of annual risk of tuberculosis infec-
tion and disease in southeast of Iran using Bayesian mixture 
method. Iran Red Crescent Med J. 2014;16(9):e15308.

2. Moosazadeh M, Khanjani N, Bahrampoor A. Seasonality and 
temporal variations of tuberculosis in the north of Iran. Tanaf-
fos. 2013;12(4):35–41.

3. Moosazadeh M, Khanjani N, Bahrampour A, Nasehi M. Does 
tuberculosis have a seasonal pattern among migrant popula-
tion entering Iran? Int J Health Policy Manag. 2014;2:181–5.

4. Millet JP, Orcau A, Rius C, Casals M, de Olalla PG, Moreno 
A, et al. Predictors of death among patients who completed 
tuberculosis treatment: a population-based cohort study. PLoS 
ONE. 2011;6(9):e25315. 

5. Borgdorff MW, Floyd K, Broekmans JF. Interventions to reduce 
tuberculosis mortality and transmission in low-and middle-in-
come countries. Bull World Health Organ. 2002;80(3):217–27.

6. Moosazadeh M, Khanjani N, Bahrampour A, Nasehi M, 
Sharafi S, Ahmadi S. Forecasting tuberculosis incidence in 
Iran using Box-Jenkins models. Iran Red Crescent Med J. 
2014;16(5):e11779.

7. Nájera-Ortiz JC, Sánchez-Pérez HJ, Ochoa-Díaz-López H, 
Leal-Fernández G, Navarro-Giné A. The poor survival among 
pulmonary tuberculosis patients in Chiapas, Mexico: the case 
of Los Altos region. Tuberc Res Treat. 2012;2012(1-6):708–23. 
PMID: 22701170. 

8. Cavanaugh JS, Shah NS, Cain KP, Winston CA. Survival among pa-
tients with HIV infection and smear-negative pulmonary tubercu-
losis—United States, 1993–2006. PLoS ONE. 2012;7(10):e47855. 

9. Albuquerque MFPM, Batista JAL, Ximenes RAA, Ximenes 
MS, Diniz GTN, Rodrigues LC. Risk factors associated with 

death in patients who initiate treatment for tuberculosis 
after two different follow-up periods. Rev Bras Epidemiol. 
2009;12(4):513–22.

10. Global tuberculosis report 2012. Geneva: World Health 
Organization; 2012 (http://apps.who.int/iris/bitstre
am/10665/137094/1/9789241564809_eng.pdf?ua=1, ac-
cessed 25 March 2015).

11. Girardi E, Antonucci G, Vanacore P, Palmieri F, Matteelli A, 
Iemoli E, et al. Tuberculosis in HIV-infected persons in the con-
text of wide availability of highly active antiretroviral therapy. 
Eur Respir J. 2004;24(1):11–7.

12. van den Broek J, Mfinanga S, Moshiro C, O'Brien R, Mu-
gomela A, Lefi M. Impact of human immunodeficiency virus 
infection on the outcome of treatment and survival of tuber-
culosis patients in Mwanza, Tanzania. Int J Tuberc Lung Dis. 
1998;2(7):547–52.

13. Sterling TR, Zhao Z, Khan A, Chaisson RE, Schluger N, Mangura 
B, et al. Mortality in a large tuberculosis treatment trial: modifi-
able and non-modifiable risk factors. Int J Tuberc Lung Dis. 
2006;10(5):542–9.

14. Sonnenberg P, Murray J, Glynn JR, Shearer S, Kambashi B, 
Godfrey-Faussett P. HIV-1 and recurrence, relapse, and reinfec-
tion of tuberculosis after cure: a cohort study in South African 
mineworkers. Lancet. 2001;358(9294):1687–93.

15. Somoskovi A, Parsons LM, Salfinger M. The molecular basis of 
resistance to isoniazid, rifampin, and pyrazinamide in Myco-
bacterium tuberculosis. Respir Res. 2001;2(3):164–8.

16. Domingos MP1. Caiaffa WT, Colosimo EA. Mortality, TB/HIV 
co-infection, and treatment dropout: predictors of tuberculo-
sis prognosis in Recife, Pernambuco State, Brazil. Cad Saude 
Publica. 2008;24(4):887–96.

References

Book 21-04.indb   291 6/2/2015   12:59:59 PM



EMHJ  •  Vol. 21  No. 4  •  2015 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

292

17. Kolappan C, Subramani R, Karunakaran K, Narayanan PR. 
Mortality of tuberculosis patients in Chennai, India. Bull World 
Health Organ. 2006;84(7):555–60.

18. Wells CD, Cegielski JP, Nelson LJ, Laserson KF, Holtz TH, Finlay 
A, et al. HIV infection and multidrug-resistant tuberculosis: the 
perfect storm. J Infect Dis. 2007;196 Supplement 1:S86–107.

19. Lefebvre N, Falzon D. Risk factors for death among tuberculo-
sis cases: analysis of European surveillance data. Eur Respir J. 
2008;31(6):1256–60. 

20. Low S, Ang LW, Cutter J, James L, Chee CB, Wang YT, et al. Mor-
tality among tuberculosis patients on treatment in Singapore. 
Int J Tuberc Lung Dis. 2009;13(3):328–34.

21. Vree M, Huong NT, Duong BD, Sy DN, Van le N, Co NV, et al. 
Mortality and failure among tuberculosis patients who did not 
complete treatment in Vietnam: a cohort study. BMC Public 
Health. 2007;7(1):134.

Book 21-04.indb   292 6/2/2015   12:59:59 PM



 املجلد احلادي و العرشوناملجلة الصحية لرشق املتوسط
العدد الرابع

293

Long-term sustainability of zero central-line 
associated bloodstream infections is possible with 
high compliance with care bundle elements
E. Hakko,1 S. Guvenc,2 I. Karaman,3 A. Cakmak,2 T. Erdem 2 and M. Cakmakci 4

ABSTRACT Central-line-associated bloodstream infection (CLABSI) is one of the most important problems in 
intensive care units (ICUs) worldwide. A bundle of CLABSI care measures was introduced at a 13-bed medical/
surgical ICU in Kocaeli, Turkey in January 2010. Compliance rates with the bundle were measured at the beginning 
of the third quarter of 2010 until June 2013 and compared with CLABSI rates. During the post-intervention period, 
of 2196 ICU patients, 732 lines placed for 4366 line-days were monitored. Feedback to staff reinforced a culture 
of patient safety in the ICU. Infection rates remained zero for 38 months after the implementation. There was a 
strong negative correlation between bundle compliance rate and CLABSI rates. With the implementation of the 
central-line bundle of care, together with emphasis on high compliance with all its components and a culture of 
patient safety, it was possible to achieve and maintain a zero rate of CLABSI in this ICU.
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االستدامة طويلة األَمد لعدم اإلصابة بعدوى جمرى الدم املرتبطة بوضع خط مركزي أمر ممكن عند االلتزام الشديد بعنارص حزمة الرعاية
اليف هاكو، صربية كوفنش، ابك كرمان، ارزو شاكامك، تولن اردم، متن شاكمكيش

اخلالصــة: إن عــدوى جمــرى الــدم املرتبطــة بوضــع خــط وريــدي مركــزي تعتــرب واحــدة مــن أهــم املشــاكل يف وحــدات العنايــة املركــزة عــى مســتوى 
العــامل. وقــد تــم إدخــال حزمــة مــن تدابــري الرعايــة  اخلاصــة بعــدوى جمــرى الــدم املرتبطــة بوضــع خــط مركــزي يف وحــدة للعنايــة الباطنية/اجلراحيــة 
ــع  ــة الرب ــن بداي ــة م ــزام باحلزم ــّدالت االلت ــاس مع ــم قي ــام 2010. وت ــن ع ــاين م ــون الث ــا يف يناير/كان ــا بركي ــة قوج ــرًا يف مدين ــم 13 رسي ــزة تض املرك
الثالــث مــن عــام 2010 وحتــى يونيو/حزيــران مــن عــام 2013 ومقارنتهــا مــع معــّدالت عــدوى جمــرى الــدم املرتبطــة بوضــع اخلــط املركــزي. وخــال 
الفــرة التاليــة للتدخــل متــت مراقبــة 732 خطــًا لــدى 2196 مريضــًا ملــدة 4366 يومــًا مــن أيــام وجــود اخلــط. إن "التغذيــة الراجعــة" املقدمــة للموظفــن 
عــززت الثقافــة املتعلقــة بســامة املــرىض يف وحــدة العنايــة املركــزة. وظلــت معــّدالت اإلصابــة صفــرًا ملــدة 38 شــهرًا بعــد التطبيــق. وكانــت هنــاك 
عاقــة عكســية قويــة بــن معــدل االلتــزام باحلزمــة ومعــدالت عــدوى جمــرى الــدم املرتبطــة بوضــع خــط مركــزي. وبتطبيــق حزمــة الرعايــة اخلاصــة 
بوضــع خــط مركــزي مــع التأكيــد عــى االلتــزام الشــديد بجميــع عنارصهــا ونــرش الثقافــة املتعلقــة بســامة املــرىض كان مــن املمكــن حتقيــق معــّدل 

لعــدوى جمــرى الــدم املرتبطــة بوضــع خــط مركــزي مقــداره صفــر - واملحافظــة عليــه - يف وحــدة العنايــة املركــزة هــذه.

La pérennité d’un taux zéro d'infection sur cathéter central est rendue possible par un haut niveau 
d'application des éléments de l'ensemble de soins

RÉSUMÉ Les infections sur cathéter central sont l'un des problèmes les plus importants dans les unités de soins intensifs  
au niveau mondial. Un ensemble de soins dispensés en cas d'infections sur cathéter central a été introduit dans une 
unité de soins intensifs médicaux et chirurgicaux de 13 lits à Kocaeli (Turquie) en janvier 2010. Le degré d'application de 
l'ensemble de soins a été évalué du début du troisième trimestre 2010 jusqu'à juin 2013 et comparé aux taux d'infections 
sur cathéter central. Au cours de la période suivant l'intervention, parmi les 2196 patients ayant séjourné dans l'Unité 
des soins intensifs, 732 cathéters centraux posés pendant 4366 jours cumulés ont été soumis à observation. Le retour 
d'information fourni au personnel a permis de renforcer la culture de la sécurité du patient en unité de soins intensifs.  
Les taux d'infections sont restés nuls pendant les 38 mois ayant suivi la mise en œuvre. Il existait une forte corrélation 
négative entre le degré d'application de l'ensemble de soins et les taux d'infections sur cathéter central. La mise en œuvre 
de cet ensemble de soins concernant les cathéters centraux, associée à l’accent mis sur le degré d'application de toutes 
ses composantes et une culture de la sécurité du patient, a permis d'atteindre et de maintenir un taux zéro d'infection  
sur cathéter central dans cette unité de soins intensifs.
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Introduction

Central-line-associated bloodstream 
infection (CLABSI) is one of the most 
important problems in intensive care 
units (ICUs) worldwide. Such infections 
are associated with a high morbidity 
rate and excess utilization of medical re-
sources. In the United States alone, there 
are an estimated 80 000 catheter-related 
bloodstream infections, with 28 000 
deaths every year. The average cost of 
care for a single patient with this infection 
is approximately US$ 45 000 and the 
total annual expenditure is around US$ 
2.3 billion (1). CLABSI is associated with 
increased length of ICU and hospital 
stays by 2.4 and 7.5 days, respectively (2). 
According to the National Healthcare 
Safety Network (NHSN) 2004 report, 
the median rate of CLABSI in ICUs of 
all types ranges from 1.8 to 5.2 per 1000 
catheter-days. However, the NHSN 
benchmarks continue to decrease the 
rates to an ultimate goal of near zero (3). 
The call for elimination of CLABSI has 
gained international attention (4,5).

Reported intervention studies have 
shown success in reduction of CLABSI 
rates but few have reported long-term 
improvements. Recently, interventions 
for control of CLABSI have been for-
mulated into a so-called “bundle” of rec-
ommendations for care (6) that helps 
providers to deliver more consistent 
care by giving a set structure to an event 
with all the steps being “all-or-nothing” 
events which are either performed or 
not performed (7). With the goal in 
mind, we implemented a bundle of care 
in the medical/surgical ICU in a hospi-
tal in Turkey. This paper reports how 
we achieved and sustained a zero rate of 
CLABSI for 3 years after the immediate 
post-intervention period.

Methods

Study design and setting
This was a 4-year observational cohort 
study at Anadolu medical centre, which 

is a 209-bed, non-profit private hospital 
in Gebze district of Kocaeli province, 
Turkey. It includes a 13-bed medical/
surgical ICU. The nursing to patient 
ratio is on average 1:2 and rarely 1:3.

Patients
All patients who were admitted to the 
ICU from January 2010 to December 
2013 and who received a central venous 
catheter were prospectively included 
in the study. The Centers for Disease 
Control and Prevention case definition 
for CLABSI was used: 1) patient has 
a recognized pathogen cultured from 
one or more blood cultures, and the 
organism cultured from blood is not 
related to an infection at another site; 2) 
patient has at least one of the symptoms 
fever (> 38 ºC), chills or hypotension; 
positive laboratory results not related 
to an infection at another site; and a 
common skin contaminant (i.e. diph-
teroids [Corynebacterium spp.]. Bacillus 
spp. [not B. anthracis], Propionibacterium 
spp., coagulase-negative staphylococci 
[including S .  epidermidis], viridans 
group streptococci, Aerococcus spp. or 
Micrococcus spp.) is cultured from 2 or 
more blood cultures drawn on separate 
occasions.

For this study blood cultures were 
drawn if the patient had fever (38 ºC), 
chills or hypotension. At least 2 vials 
were taken: one from the central line, 
the other from a peripheral vessel. If 
blood yielded a microorganism and 
the patient had no other infection at 
another site the case was considered as 
a central-line infection. Additionally, if 
blood taken from the central line was 
positive earlier than the other vial, we 
strongly accepted the case as CLABSI. 
According to our hospital infection con-
trol programme, 2 sets of blood cultures 
are taken from every patient who has fe-
ver before starting empirical antibiotics.

In this study period, 4290 blood cul-
tures were obtained per 4366 central-
line days (98%) from 2196 patients (i.e. 
a blood culture set of approximately 2 
vials per patient).

Intervention
A multidisciplinary team was formed to 
implement the central-line care bundle. 
The team included the head physician 
of the ICU, the infectious diseases phy-
sician, the nurse manager of the unit and 
an infection control nurse. The target 
was to reduce the CLABSI rate towards 
near-zero in the ICU. Infection control 
strategies that were previously used for 
the prevention of CLABSI were put 
in the bundle protocol. All health-care 
workers including physicians, nurses 
and technicians were trained about this 
protocol. The bundle was introduced 
in January 2010 and from the third 
quarter of 2010, the nurse manager of 
the ICU and the infection control nurse 
checked the compliance with the bun-
dle by using a central-line chart daily. 
We measured the compliance rates 
for every element but we accepted full 
compliance if every element suitable for 
this patient performed simultaneously 
assuming the “all or nothing” principle.

The bundle included the following 4 
elements: 1) removal of all lines placed 
in the emergency room or in another 
hospital within 24 hours, assuming that 
compliance to the maximum barrier 
precautions were not 100% in that set-
ting; 2) use of aseptic technique, hand 
hygiene and maximum barrier precau-
tions (caps and masks, surgical scrub, 
sterile gown and gloves); 3) use of a 
dedicated lumen for total parenteral nu-
trition; and 4) total parenteral nutrition 
infusion sets changed in 24 hours.

Other infection control precautions 
regarding CLABSI were: 1) hand hy-
giene before and after each procedure; 
2) avoiding femoral site catheter inser-
tion; 3) review of central lines on a daily 
basis; 4) evaluation of the insertion site 
for symptoms of infection twice daily; 
and 5) covering the catheter insertion 
site with a transparent dressing and not 
changing it unless it became soiled.

Data analysis
The rate of infection was calculated as 
follows: (number of CLABSIs/number 
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were Turkish residents and patients 
coming from different countries such as 
Romania, Bulgaria, Iraq, Libya, Russia, 
Kazakhstan and Turkmenistan.

We commenced periodic measure-
ments of the rate of compliance with 
the bundle in the month of May 2010 
because we wanted to see if this new in-
tervention was accepted by health-care 
workers. The compliance rates were 
initially high but then started to fall. 
Therefore, by the third quarter of 2010 
we started to systematically check the 
compliance rate with the bundle.

Figure 2 shows the annual compli-
ance rates on 4 components of the bun-
dle before and after the implementation 
of this surveillance. In 2010 adherence 
to the elements of the care bundle was 
clearly suboptimal. From 725 surveyed 
patients, the bundle element of taking 
maximum barrier precautions was ob-
served in 620 patients (86%), changing 
of catheters inserted in the emergency 
room or in another hospital was ob-
served in 98 patients (14%), dedicating 
a line for total parenteral nutrition in 
561 patients (77%) and changing of 
infusion sets periodically in 724 patients 
(100%). In 2011 and 2012, however, 
compliance with each of the elements of 
the bundle was 100% (Figure 2).

Figure 3 plots the trend of monthly 
total compliance rates (i.e. the average 
of the 4 elements of the bundle of care) 
and the CLABSI rates throughout 2010 

of central-line days) × 1000 for each 
month and quarterly. Device utilization 
ratio was calculated as follows: number 
of device or catheter-days/number of 
patient-days.

SPSS version 17.0 was used to per-
form the data analysis. The relationship 
between parameters was analysed with 
scatter-plot and the results showed that 
distribution was both monotonic and 
linear. Not all variables were normally 
distributed as assessed by the Shapiro-
Wilk test. Non-parametric Spearman 
correlation test was performed to deter-
mine any association between bundle 
compliance rate and CLABSI rate.

Results

Pre-intervention
Our hospital began providing patient 
care in 2005. The rate of CLABSI that 
year was 12.8 per 1000 catheter-days. 
From 2006 to 2010, the CLABSI rates 
ranged from 1.6 to 22.9 per 1000 cathe-
ter-days. The run chart of quarterly rates 
of CLABSI in relation to the infection 
control strategies are shown in Figure 1.

From the blood cultures Pseu-
domonas spp., Burkholderia cepacia, En-
terococcus faecalis, methicillin-resistant 
Staphylococcus aureus, Escherichia coli, 
Streptococcus pyogenes, coagulase nega-
tive staphylococcus, Acinetobacter spp., 
Stenotrophomonas maltophilia were 
found. We did not have any outbreaks.

In 2005, our efforts were on educa-
tion of the medical staff. However, we 
had a peak CLABSI rate in 2006, cor-
responding with a high usage of femoral 
catheters. With avoidance of femoral 
catheters the rate decreased from 22.9 
to 5.93 per 1000 catheter-days. We were 
still not on target and so a strategy was 
implemented of checking the necessity 
of the catheters and daily compliance 
with maximum barrier precautions. Be-
tween 2007 and 2010 efforts were made 
to raise the awareness of the staff about 
these issues and to re-educate newly 
appointed nurses. Hand hygiene cam-
paigns were promoted. Nevertheless, 
we could not eliminate CLABSIs from 
the ICU and decided to implement a 
bundle of infection control measures.

Post-intervention
In January 2010, we introduced the 
bundle of care for CLABSI prevention. 
During the post-intervention period 
reported here (2010–13), a total of 732 
lines were placed in 2196 patients for 
4366 line-days. Of these lines, 73.6% 
were jugular, 24.9% subclavian, 1.5% 
femoral and 100% multiple lumen. The 
lines stayed in for a range of 2–28 days, 
mean 5.9 days. The overall mean length 
of ICU stay was 4.6 days but the length 
of stay was greater in patients with cen-
tral lines because patients who had a 
central line were mostly nonsurgical 
patients. The mean of length of ICU stay 
in these patients was 13.4 days. Patients 
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and 2012 (until we stopped measur-
ing compliance rates). The compliance 
rates in May to July 2010 were initially 
100% and CLABSI rates were zero, but 
after that the compliance rate dropped. 
For example, compliance fell to 60% 
in August 2010 and remained below 
100% in October and November. A 
corresponding rise in CLABSI rates 
was seen in these months from zero to 
12.8 per 1000 catheter-days in August, 

10.3 in September and 8.2 in Octo-
ber. We therefore set out to encourage 
and educate the staff to increase the 
compliance, and by the end of 2010 
compliance with the bundle had re-
turned to 100% and CLABSI rates 
returned to zero. Zero CLABSI rates 
were sustained for 3 years by auditing 
and maintaining compliance rates with 
the care bundle. Statistically, there was 
a strong negative correlation between 

bundle compliance rates and CLABSI 
rates (P < 0.001). 

Discussion

This study shows that it is possible 
to achieve and sustain a zero rate of 
CLABSI in an ICU by implementing 
a bundle of care to prevent central-line 
infections; this was accompanied by 
encouraging a culture of patient safety 
in the hospital with behaviour change 
and adaption of health-care workers. 
It is important to note that not only 
achieving an overall CLABSI rate of 
zero but also sustaining this rate for 
a long time is a difficult and complex 
process. The Michigan-Keystone pro-
ject in 103 ICUs in the United States 
of America reported a major reduc-
tion in CLABSI rates throughout the 
18-month study period (5). Recently, 
the Matching Michigan study reported 
a marked reduction CLABSI rates in 
United Kingdom ICUs with a 2-year 
programme (5,7). However, to our 
knowledge, our study will be the first 
published article which reports a suc-
cess in creating zero catheter-related 
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infection rates for such a long period, 
38 months.

Our approach to reducing the 
CLABSI rate in the ICU evolved over 
the first 6 years of our hospital’s exist-
ence. Because the hospital was newly 
opened, all medical staff came from dif-
ferent centres with different habits and 
backgrounds. It took approximately 1 
year for them to become a real team.

Insertion sites of the catheters are an 
important risk factor for catheter-related 
bloodstream infection. Skin flora at the 
insertion site influences the incidence 
of infection. Femoral catheters have a 
relatively high colonization rate, there-
fore standard guidelines recommend 
avoiding femoral catheter use (1). In 
2006, coinciding with an increased 
use of femoral catheters (21.2%), the 
CLABSI rate in our hospital reached 
22.9 per 1000 catheter-days. This may 
be explained by the young age and in-
experience of internists who preferred 
femoral catheters. We started to en-
courage physicians to avoid femoral site 
insertion and the rate sharply decreased 
to 5.93 per 1000 catheter-days in 2007. 
Nevertheless, the infection rates in sub-
clavian veins were lower than in jugular 
veins. There were two important rea-
sons for the high usage of jugular instead 
of subclavian veins: the risk of arterial 
puncture and pneumothorax. The team 
was more competent in insertion of 
jugular lines than subclavian veins. Even 
though there was a decrease in CLABSI 
rates with certain infection control ef-
forts before 2010, we never succeeded 
in totally eliminating infections. In 2010, 
we introduced the bundle method for 
prevention of CLABSI.

Strategies for prevention of CLABSI 
over the last decade have focused on 
the collective application of multifac-
eted bundles of care (8). The bundle 
method was developed by the Insti-
tute for Healthcare Improvement and 
subsequently the effectiveness of bun-
dles has been validated in various tri-
als (9–12). A bundle of care is based 
on evidence-based interventions or 

accepted consensus recommendations 
for care which can be easily applied us-
ing existing resources. It consists of a set 
structure for every event. However, as in 
our case, simply introducing a bundle of 
care does not guarantee meaningful and 
permanent reductions in infection rates. 
When the new intervention was imple-
mented, we needed to check if there 
was a lack of compliance. Considering 
this, we started to check the compliance 
rates with the bundle elements and we 
noticed that it varied over the months. 
We decided to audit it systematically 
and intervene if there were gaps in com-
pliance. We were able to consistently 
eliminate these infections from our ICU 
by introduction of and sustained adher-
ence to the bundle of care.

In daily practice, omission of one 
or more of the bundle’s components 
can result in failure (i.e. development 
of CLABSI). Our auditing process 
revealed such omissions in the early 
stages of implementation of the bundle. 
Through continuous assurance of high 
levels of adherence to the bundle we 
were able to achieve sustained elimina-
tion of CLABSI in our ICU.

There can be barriers to compliance, 
such as lack of awareness and lack of 
agreement with the implementation by 
staff. Therefore, all staff should be ade-
quately educated and observed on their 
compliance with the implementation 
of a new strategy. A previous study has 
demonstrated that significant improve-
ment in outcomes can be achieved with 
high compliance in implementing a care 
bundle (13). Furuya et al. stated that 
monitoring of the bundle elements and 
only moderate compliance is not suffi-
cient to reduce CLABSI rates. However, 
in order to assure high reductions in 
CLABSI, compliance needs to be cou-
pled with the ICU team’s acceptance of 
the bundle’s effectiveness (8).

In our study, with a high level of 
compliance we could finally achieve a 
zero infection rate which was sustained 
for 38 months. For instance, compliance 
with the element requiring removal or 

change of a catheter which had been 
inserted in another health centre or in 
the emergency room within 24 hours 
was only 33% at the onset of our study. 
With sustained focus on adherence to 
all elements of the bundle, this omission 
was eliminated. Observing and assuring 
compliance is important for sustained 
success.

According to Pronovost et al., 
sustainability can be achieved with a 
comprehensive culture of patient safety, 
by education, by learning from mistakes 
and with the engagement of senior lead-
ership (14). Feedback can have a signifi-
cant positive impact on a team (15). In 
our case providing feedback to the ICU 
team about the reduction in infection 
rates was an important motivator and 
helped to convince them of the bundle’s 
usefulness. To foster team pride in this 
success, we compared our results with 
those of other hospitals in our meetings, 
rewarded the team and advertised their 
achievement in the hospital.

Sustainability of this success can 
only be possible by installing a culture 
of safety, rather than by temporary 
improvements. Patient safety culture 
increases the success of the interven-
tion, but team effort and leadership en-
gagement is crucial in installing a patient 
safety culture. In this regard, leadership 
support and role modelling are very im-
portant (16). Learning, engagement of 
leadership and creating a collaboration 
culture are important to success (17). In 
our study, the medical and nurse direc-
tors were very supportive. As Bosk et al. 
stated, changes in outcome are more 
complex than the simple introduction 
of a checklist or bundle, and reflect more 
complex social and cultural behaviour 
changes (18). Our study bears this out. 
The clinical bundle was introduced 6 
months prior to achieving a zero rate of 
CLABSI. However, achievement and 
maintenance of success only came with 
the emergence of a culture of patient 
safety within the ICU team and their 
motivation on the importance of the 
implementation of the bundle. In a 
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References

study of nurses’ perceptions of a patient 
safety climate, ICU nurses are especially 
positive on this issue (19).

Our study focused on an ICU 
patient population in which central 
lines stayed in for a mean of 12.6 days. 
However, central lines have also been 
used in some other patient populations 
such those in haematology, oncology 
and haemodialysis settings. It may not 
be possible to claim a zero target in 
such patients. A study by McLaws et al. 
showed that patients with a central ve-
nous line with prolonged hospital stays 
were associated with a higher infection 
rates (20). Therefore, we agree with 

Worth et al. that a zero rate of infection 
should be limited to ICU patients with 
short-term central venous catheters and 
this is not always applicable to high-risk 
groups with long stays in hospital (21).

Conclusion

With the implementation of the central-
line bundle of care, sustained adherence 
to all of its components and a culture of 
patient safety installed, it was possible 
to achieve and maintain a zero rate of 
CLABSI in an ICU. In our hospital, this 
was achieved by engagement of medi-
cal and nursing leadership, intensive 

education and monitoring efforts, and 
ultimately motivation of the ICU team 
on compliance with the bundles.
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WHO events addressing public health priorities

Importance of food safety
Food safety is one of the most critical issues for public health 
and ensuring food safety impacts the entire food production 
and consumption chain. Unsafe food is known to be involved 
in more than 200 different diseases, from communicable 
diseases, such as cholera and other diarrhoea causing diseases, 
to noncommunicable diseases, including various forms of 
cancer. Food safety is not only an issue of people’s health; 
foodborne diseases can have significant economic impact 
on individuals, communities, businesses and countries. It 
is therefore a shared responsibility of many: government 
ministries, organizations, industries, trades and the consumer. 

In 2010, following on resolution WHA53.151 on food 
safety in 2000 and in view of the global developments in food 
production and distribution in the intervening period, the 
World Health Assembly again highlighted the importance 
of food safety with resolution WHA63.32 on advancing food 
safety initiatives. To build on this resolution and to provide 
a framework for action on the priority issues of food safety, 
WHO published its strategic plan for food safety including 
foodborne zoonoses for the period 2013–20223. The Plan 
covers all aspects of food safety across the entire food chain, 
including foodborne diseases of zoonotic origin. Its mis-
sion is to “lower the burden of foodborne disease, thereby 
strengthening the health security and ensuring sustainable 
development of Member States”. 

In recognition of its importance, food safety is the theme 
for World Health Day 2015, celebrated on 7 April, with the 
slogan: “From farm to plate, make food safe.”

Where are we with food safety in the Region?
While progress on food safety has been made in some 
countries in the EMR, many continue to face challenges in 
responding to existing and emerging food safety problems; 
they lack robust surveillance systems of foodborne diseases, 
capacity for disease risk assessments and strong intersectoral 

1 Food safety http://apps.who.int/gb/archive/pdf_files/
WHA53/ResWHA15/53.pdf 

2 Advancing food safety initiatives http://apps.who.int/gb/
ebwha/pdf_files/WHA63/A63_R-3en.pdf 

3 Advancing food safety initiatives: strategic plan for food safety 
including foodborne zoonoses 2022-2013 http://apps.who.
int/iris/bitstream/9789241506281/1/101542/10665_eng.
pdf?ua=1 

collaboration. Implementation of core capacities under the 
International Health Regulations in the area of food safety is 
still incomplete and only 5 Member States in the Region re-
port 100% implementation with a regional reported average 
of 75% implementation. Given the need for the active support 
of all those involved in the food production and consumption 
chain, the lack of a holistic approach is one of the greatest 
current challenges to food safety in the Region. 

In light of the need to move food safety forward in the 
Region, the Regional Office for the Eastern Mediterranean, 
Centre for Environmental Health Action held a regional 
meeting for food safety officers from the Ministries of Health 
and Ministries of Agriculture in Amman, Jordan on 5–7 
April 2015. The Meeting included representatives from 19 
Member States as well as international experts and several 
UN Agencies. 

The objectives of the meeting were to:

•	 Update participants on the state of food safety in the Region 
and Member States (status, gaps and challenges)

•	 Present emerging food safety issues and priorities at the 
global level

•	 Identify areas to be strengthened and the way forward

•	 Celebrate World Health Day 2015 on Food Safety in the 
Eastern Mediterranean Region.

Summary points
All participating Member States presented an overview of 
their national food safety system, the achievements, chal-
lenges, gaps, plans to overcome challenges and gaps as well 
as any identified needs for external assistance. A number of 
discussions on individual food safety system components 
arose from these presentations.

In addition, presentations were made on regional chal-
lenges, recent developments in global food safety, the food 
industry’s view on food safety, the importance of knowledge, 
attitudes and practices among food handlers, the “One 
Health” concept for inter-sectoral collaboration on food 
safety, the need for updating food laws and regulations and, 
finally, the use of total diet studies in risk assessment. 

The following points were noted in presentations during 
the meeting.

1. There has been an overall shift in global food safety thinking 
away from end-product testing to more emphasis on pre-
venting food safety issues from developing in the first place. 

Food safety: from farm to plate
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Box 1 Recommendations on food safety for governments and WHO 
To Governments: Although the Member States of the Region have many different challenges, it was agreed that 
common challenges in the Region could be grouped under the following four headings:

Food chain approach
1. Cross-sectoral collaboration needs to be strengthened through application of the food chain approach. This can be 

done by:

•	 Promoting the “One Health” Approach
 – ministries of health/ ministries of agriculture/food safety authorities need to develop and reach primary produc-

ers with food safety messages, knowledge and technology – GAP/GVP (Good Agricultural Practices/Good 
Veterinary Practices)

•	 Strengthening information sharing between involved agencies
 – Laboratory-based surveillance data (animal and human) and food monitoring data exchange is required to be 

able to act across the food chain
 – Meeting the minimal requirements of the IHR 2005 core capacities to effectively deal with food safety events 

and crises.

Food laws and regulations
2. Member States should review food laws and regulations and update them where such needs are identified. While this is 

an on-going process in some Member States there is a significant number of Member States where the process is stalled 
or missing and here it needs to be (re)-activated.

Human resources development
3. Knowledge and skills among food handlers of safe food handling are prerequisites for compliance with systems such 

as GAP/GMP/GHP/HACCP, etc. (Good Agricultural, Manufacturing, Hygienic Practices and Hazard Analysis and 
Critical Control Points) and governments need to determine minimum requirements of food safety knowledge among 
food handlers and initiate required training programmes.

4. Governments need to reach primary producers with the necessary food safety messages and establish delivery mecha-
nisms to raise awareness of relevant food safety issues among these groups.

5. Food safety authorities should work towards developing “a food safety culture” among food business owners and food 
handlers.

6. Governments needs to develop human resources in food control systems through systematic on-the-job training and 
by promoting formal qualifying technical degree courses in food safety and related disciplines in the educational sector.

Food safety systems
7. To improve their national food safety systems, governments should:

•	 Shift focus from end-product testing to prevention

•	 Promote risk-based food control and an integrated approach

•	 Strengthen national laboratory accreditation bodies and link to international systems

•	 Strengthen national and regional risk assessment capacity 
 – More regional Total Diet Studies are required to provide scientifically sound exposure assessment in EMR

•	 Develop traceability and recall systems

•	 Develop and strengthen the voice of consumers on food safety issues

•	 Restructure food safety systems where complexity is hampering outcome and establish clear roles for agencies and 
stakeholders along the food chain

•	 Develop a food safety framework to cover the entire food chain – from farm to plate.

To WHO
8. WHO should support Member States technically in the above-mentioned endeavours, starting with the regional assess-

ment of food safety.
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This shift has underpinned the risk analysis paradigm and 
highlighted the need for risk assessment capacity to be 
developed in national food safety systems.

2. Creating consensus in the Codex Alimentarius Com-
mission on The Codex Principles and Guidelines for 
National Food Control Systems, which form the basic 
requirements for an efficient, sustainable and forward 
looking national food control system, has been a major 
achievement.

3. There are enormous economic risks involved in the 
international trade with food when the safety of food is 
compromised. Member States in the Region have lost 
business opportunities due to repeated lack of food 
safety compliance in food exports. Food safety may be 
addressed in a public-private partnership which could fill 
some needs that can be managed only with difficulty by 
Governments alone. 

4. Good knowledge, attitudes and practices among food 
handlers is needed. Dissemination of food safety messages 
needs to be done with great care as factors such as personal 
background, education and the daily work context and 
environment all influence the way knowledge, attitudes 
and practices are formed and developed in food handlers.

5. The One Health approach represents local, national 
and global collaborative efforts of multiple disciplines to 
achieve optimal health of people, animals and plants. It 
is based on the understanding that a majority of human 
pathogens are zoonotic by nature, meaning that they 
have a reservoir in one or more species of animals and 
that nearly all new human diseases originate from such 

animal reservoirs. This highlights the inter-dependence 
between farming systems and food safety and that pre-
ventive action for zoonotic foodborne diseases must 
involve the relevant sectors of primary production.

6. There is an urgent need to update food laws and regula-
tions given that a large proportion of the food legislation 
in EMR Member States dates back 40 or more years at a 
time when many of the current concepts and issues re-
garding food safety did not exist or were not considered. 
While some Member States are reviewing and updating 
food legislation, a significant number still have an inad-
equate legal basis for their food safety initiatives.

7. Food safety risk assessment capacity needs to be devel-
oped in national food safety systems in the Region. Total 
Diet Studies are useful for exposure risk assessment and 
are needed in the Region.  In the absence of data on actual 
food consumption in a Member State, any risk assess-
ment undertaken will be inaccurate since estimates of 
dietary exposure to a certain hazard will not be based on 
local consumption data but on data collected elsewhere 
in the world, where dietary patterns are known to be quite 
different.
The WHO Strategic Plan for Food Safety 2013–2022 

was presented and meeting participants were encouraged 
to identify areas of collaboration and technical assistance 
needs in line with the strategic plan. 

The way forward
Based on the discussions, the meeting concluded with recom-
mendations and actions for governments and WHO (Box 1).
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Are we ready to respond to chemical events of 
international health concern?
The International Health Regulations (IHR) are an inter-
national legal instrument that requires countries to report 
certain disease outbreaks and public health events to WHO. 
Their aim is to help the international community prevent and 
respond to acute public health risks that have the potential 
to cross borders and threaten people worldwide.  They cover 
not only certain diseases but also biological (zoonotic, food 
safety and other infectious hazards), chemical, radiological 
or nuclear hazards. Dangerous releases of chemicals can arise 
from technological incidents, natural disasters, conflicts and 
terrorism and may need international cooperation to deal 
with them. 

IHR “core capacities” are those required to detect, assess, 
notify and report events, and respond to public health risks 
and emergencies of national and international concern. 
Two stakeholders meetings in 2012 and 2013 identified 
gaps and challenges in countries of the Eastern Mediterra-
nean Region (EMR) in implementing IHR core capacities 
concerning chemical events. These included insufficient 
coordination and information sharing; lack of supportive 
legislation, national policies, plans, mapping of chemical haz-
ards and risk assessments; unavailability of procedures for 
monitoring of chemical-related emergencies; and guidelines 
and standards. On the other hand, in-depth assessment mis-
sions carried out in different Member States suggested that 
national and regional capabilities in chemical event handling 
may be better than suggested by the IHR self-assessments 
in 2012 and 2013 and that there was a need to revisit the 
assessment in the presence of all chemical safety partners 
and other stakeholders.  

Strengthening links between IHR and related 
stakeholders
In response to this need, a Regional Consultation was held 
on Strengthening National Capacities of Preparedness 
and Response to Chemical Events as required under the 
International Health Regulations 2005.  The meeting 
aimed to strengthen the links between IHR and related 
stakeholders and with existing Regional and international 
networks; confirm existing capacities and identify gaps in 
implementation; agree on a prioritized list of minimum 
requirements for capacity building; review and propose 
areas of work to enhance capacity by the set deadline of 
June 2014 and beyond; delineate roles, responsibilities 
and contributions as to what is expected from WHO and 
Member States; and discuss opportunities for mobilization 
of resources.

The meeting took place in Amman, Jordan, from 1 to 
3 April 2014 and was organized by the WHO Regional 
Office for the Eastern Mediterranean/Centre for Envi-
ronmental Health Action (CEHA) in collaboration with 
the Department of Communicable Disease and Control 
(DCD).  About 60 participants from 18 countries in the 
Region—representing ministries of health, IHR national 
focal point, ministries of environment and civil defence 
and protection—took part in country presentations, panel 
discussions and working groups.  

Readiness to respond to chemical events: key 
points 
A number of important points were highlighted and issues 
identified during the meeting in consideration of enhancing 
capacity and readiness to respond to chemical events.

•	 Responding to chemical events is a multisectoral responsi-
bility that requires input from a wide range of government 
and nongovernmental bodies. The health sector may not 
necessarily be the lead agency in all aspects of management 
of a chemical event; however, being the designated IHR 
national focal point means that it has the responsibility of 
ensuring the presence of national capacities for the rapid and 
efficiently coordinated response to chemical events. 

•	 The existing capacities of some Member States in the Re-
gion are not in line with those previously reported through 
the annual IHR report. This suggests that there is insufficient 
coordination and sharing of information among the differ-
ent relevant sectors and with the IHR national focal point. 

•	 Gaps related to coordination, surveillance and clinical 
response to chemical events are common among several 
Member States in the Region and can be considered as re-
gional gaps. Other major gaps, such as the absence of poison 
centres and up-to-date national chemical profiles, have been 
identified among the   low-income countries and those af-
fected by conflict: Afghanistan, Djibouti, Somalia, Sudan 
and Yemen. 

•	 There is a need to integrate with IHR capacities relevant 
capacities in chemicals management that are already 
available to countries through other multilateral environ-
mental agreements; these include the Strategic Approach 
to International Chemicals Management (SAICM), the 
Basel, Minamata, Rotterdam and Stockholm Conven-
tions, and the Organization for the Prevention of Chemi-
cal Weapons.

•	 The chemicals/petrochemicals industry will have relevant 
“know how” regarding the management of chemical haz-
ards. Tapping into their experience and expertise would 
augment national capacities.

Responding to chemical events: a multisectoral responsibility
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•	 A very broad spectrum of chemicals can be involved in a 
chemical event. Therefore, a comprehensive risk-based 
chemical management framework, including assessment, 
management and communication, is the only effective ap-
proach to be followed.

•	 There is an urgent need for setting up national event-based 
and syndromic surveillance systems for chemical-related 
diseases and injuries. 

•	 Although much information from different international 
resources is available, it may not be readily accessible or 
efficiently used to support countries in strengthening their 
capacity to handle chemical events.

How can countries meet their IHR obligations 
related to chemical events?
Having identified the important gaps in meeting the IHR 
obligations related to chemical events, draft plans of action for 
bridging these gaps in the coming 2–3 years were developed 
by each country team. The participants also identified areas 
in which WHO and other partners can provide support to 
countries to strengthen their national capacity to respond to 
chemical events. Table 1 provides a summary of the needed 
support activities.

What actions are needed?
Following the discussions, the consultation proposed needed 
actions for countries of the Region and for WHO in order 
to develop their readiness and capacity of the countries to 
respond to chemical events.

Recommendations to countries

1. Convene meetings for all relevant stakeholders in each 
participating country to expand, update and validate the 
outputs compiled during this consultation. Share these with 
senior decision-makers for appropriate action.

2. Concentrate national efforts on supporting existing facilities 
and capacities in chemical events response, avoiding du-
plication and promoting synergies through a transparent 
process of good governance. 

3. Map out and compile a national inventory of potential 
chemical hazards, including chemicals arising from industri-
al, agro-pastoral, commercial and domestic use, and through 
transportation and storage and waste disposal. Update 
national plans of preparedness and response to chemical 
events accordingly.

4. Launch a national, multisectoral process for developing a 
two-year evidence-based plan of action for establishing the 
minimum needed capacities for responding to chemical 
events in Member States where the majority of require-
ments are lacking.

5. Establish both event-based surveillance for the early detec-
tion and response to chemical-related hazards and indica-
tor-based surveillance for known chemicals and diseases of 
chemical etiology. 

6. Establish/strengthen a chemical poisons centre(s) or 
chemicals information centre(s) for providing information 
required for identification of chemical events and advice on 
health sector response.

Table 1 Chemical events planning: activities requiring the support of WHO and other partners
Capacity Needed support from WHO and other partners

Legislation infrastructure and 
coordination mechanisms

Technical advice and sharing of model legislations, plans of action and strategies.
Resource mobilization and networking between IHR and other related conventions and 
agreements, e.g. SAICM.
Advocacy and technical support for conducting multi-stakeholder meetings for 
implementation of legislations.
Support for exposure visits and capacity-building of relevant stakeholders by appropriate 
international bodies.

Surveillance systems Training on chemical surveillance systems.
Guidance on risk assessment of chemical events with special focus on industries.

Risk assessment and poison centres Training and technical support for database management.
Organization of a regional consultation on strengthening poison/toxicology information 
centres in the Region.
Provision of access to toxicological databases and information.
Facilitation of twinning poison centres.

Risk communication Training on risk communication and sharing best practices.
Guidance on development of risk communication plans.

Emergency preparedness and 
analytical capacity

Training of all people related to response (e.g. first-responders, specialized teams, health-
care personnel).
Organization of a regional consultation on needed stockpiles, specifications and 
supplies.
Assessment and selection of 1 or 2 regional reference laboratories and establishment of a 
collaboration mechanism with other laboratories in the Region.
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7. Strengthen the capacity of the public health sector for the 
response to chemical events, including by infrastructure, 
equipment, material and fully equipped human resources.

Recommendations to WHO

1. Inform ministers of health and senior decision-makers 
in Member States of the Region about the results of this 
consultation and the actions recommended. Advocate for a 
multistakeholder approach, with effective consultation and 
coordination mechanisms, to implement the IHR capacity 
requirements related to chemical events.

2. Promote understanding of IHR implementation with re-
spect to chemical events by organizing appropriate infor-

mation side-events during the meetings of the multilateral 
environmental agreements (e.g. the International Confer-
ence on Chemicals Management, and the Conferences of 
the Parties of the other related conventions such as Basel, 
Minamata, Rotterdam and Stockholm Conventions).

3. Provide technical support at the request of countries re-
quiring guidance on:  provision of adequate legislation for 
implementation the IHR with regards to chemicals events; 
establishment of poisons information centres and related 
treatment and analytical facilities; training in poisoned pa-
tient management, particularly for the clinical and medical 
staff of hospitals treating poisoned patients; and the devel-
opment of project proposals.
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