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Sources of air pollution
The effect of environmental degradation on health, including

from air pollution, can be fatal. Sustainable development saeeks

to advance human development without jeopardizing the future
of the planet and future generations. The Rio+20 United Nations
Conference on Sustainable Development is being held from 20 to
22 June, and health is at its heart as better health is an indicator of
what sustainable development can and should achieve.
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Letter from the Editor

This month, the Rio+20 United Nations Conference on Sustainable Development is being held from 20 to 22 June and marks 20 years

since the first Rio conference on Environment and Development in 1992. The well-being of human beings underpinned the agenda at
the 1992 Rio conference and is at the heart of sustainable development. A key theme of Rio+20 is the concept of “green economy” that
seeks to improve human well-being and social equity, and at the same time lower the risks of environmental degradation.

Outdoor air pollution is an obvious example of environmental degradation and is a major public health problem. It can cause respiratory,
cardiovascular and other diseases and is estimated to result in 1.3 million deaths a year globally. The pollutants of public health concern
include particulate matter and carbon monoxide, and the Eastern Mediterranean Region has among the highest levels of particulate matter.

Motor vehicles are one of the main emitters of air pollutants and WHO is exploring how the situation can be improved and health
enhanced through greener development. For example, clean transit and walking/cycling schemes can not only reduce deaths and
illnesses from air pollution but by increasing physical activity, can also lead to a reduction in many noncommunicable diseases, a clear
win—win situation.

In this issue, 2 papers from Tehran looked at the adverse effects of air pollution on human health. One examined the effect of air
pollutants on low birth weight and found that carbon monoxide increased the risk of low birth weight, especially in the second
trimester; none of the other pollutants examined had any significant effect. The second study assessed the short-term effect of air
pollution on the onset of acute coronary syndrome in patients admitted with a first coronary episode. The authors report that the risk
of acute coronary syndrome significantly increased with elevated concentrations of carbon monoxide the day before the event but
not with particulate matter, and that women were more susceptible than men.

The issue also includes paper from Yemen on the prevalence of and risk factors for hepatitis B and C infection among blood donors.
It found that 5.1% and 1.3% of donors were positive for hepatitis B and C respectively. History of previous blood donation was associ-
ated with lower odds of infection, while history of blood transfusion, dental treatment and malaria increased the likelihood of infection.
World Blood Donor Day is celebrated annually on 14 June to draw attention to the ever important need for safe blood and blood prod-
ucts. The theme this year is “Every blood donor is a hero” and highlights that giving blood is a worthy and praiseworthy thing to do.
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Effect of air pollution on onset of acute coronary
syndrome in susceptible subgroups

M. Qorbani,"? M. Yunesian,? A. Fotouhi? H. Zeraati® and S. Sadeghian*
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ABSTRACT While long-term exposure to air pollutants is associated with an increase in heart diseases and
mortality, little information is available about the short-term effects of air pollution. This case-crossover study
assessed the relationship of particulate matter (PM, ) and carbon monoxide (CO) levels with hospital admission
for acute coronary syndrome in Tehran, Islamic Republic of Iran. We interviewed 250 patients with a first
episode of acute coronary syndrome and obtained data from hospital records and Tehran Air Quality Control
Company. The risk of acute coronary syndrome was significantly associated with elevated concentrations of CO
the day before the event (OR1.18; 95% Cl: 1.03-1.34) but not significantly with PM,  (OR1.00; 95% CI: 0.99-1.02).
Stratification by age, sex, diabetes, hypertension and smoking status did not affect the results, but women were
more susceptible than men to CO levels (OR for women/men 1.68; 95% Cl: 1.25-2.26).

Effet de la pollution atmosphérique sur la survenue d'un syndrome coronarien aigu dans des sous-groupes
vulnérables

RESUME Alors qu'une exposition a long terme aux polluants atmosphériques est associée a une augmentation
des pathologies cardiaques et de la mortalité, peu de données sont disponibles sur les effets a court terme
de la pollution atmosphérique. La présente étude de cas croisés a recherché la relation entre les taux de
particules, de monoxyde de carbone et le nombre des admissions a I'hopital pour un syndrome coronarien
aigu a Téhéran (République islamique d'lIran). Nous avons interrogé 250 patients présentant un premier épisode
de syndrome coronarien aigu et avons obtenu des données a partir des dossiers hospitaliers et de la société
de controle de la qualité de l'air a Téhéran (Tehran Air Quality Control Company). Le risque d'un syndrome
coronarien aigu était fortement associé a des concentrations élevées de monoxyde de carbone le jour précédent
['événement(O.R. 1,18 ; 1ICa 95 % :1,03-1,34) mais faiblement associé aux taux de particules (O.R.1,00 ; ICa 95 % :
0,99-1,02). La stratification par age, par sexe, par |'état diabétique ou hypertendu et par le statut tabagique
n'influait pas sur les résultats. En revanche, les femmes étaient plus vulnérables que les hommes aux niveaux de
monoxyde de carbone (O.R. pour les femmes/hommes 1,68 ; 95 % IC a 95 % : 1,25-2,26).

'School of Medicine, Golestan University of Medical Sciences, Gorgan, Islamic Republic of Iran.

2Department of Environmental Heath, School of Public Heath, Tehran University of Medlical Sciences, Tehran, Islamic Republic of Iran
(Correspondence to M. Yunesian: yunesian@tums.ac.ir).

*Department of Epidemiology and Biostatistics, School of Public Health, Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran.
“Tehran Heart Centre, Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran.
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Introduction

Epidemiological studies worldwide
have shown that exposure to high con-
centrations of air pollutants are associ-
ated with an increase in heart diseases
and mortality [1-4]. Nevertheless,
little information about the short-term
effects of air pollution is available us-
ing a methodology that minimizes the
personal characteristics of patients as
confounders (case—crossover design).
The harmful effects of particulate matter
up to 10 um in size (PMm) and car-
bon monoxide (CO) concentrations
have been shown in multiple studies of
hospital admissions for respiratory and
heart diseases [ 1-5]. These results sug-
gest that air pollution is a risk factor for
respiratory disease and acute cardiovas-
cular events. More recently studies have
shown susceptibility of some subgroups
to the effect of air pollution [6-8]. For
example, Zanobetti et al. reported that
patients with diabetes might be more
susceptible to heart diseases associated
with particulate matter [9].

Acute coronary syndrome (ACS)
includes unstable angina and myocar-
dial infarction (MI). In both condi-
tions the coronary artery blood flow
is impaired due to arteriosclerosis or
thrombosis. In the Islamic Republic
of Iran Hosseinpoor et al. showed that
hospital admissions for angina pectoris
in Tehran increased with increasing CO
but did not relate to PM,  levels (using
a time-series approach [10]). In the
present study in Tehran we investigated
the effect of air pollution (COand PM |
levels) in the 24 hours before the onset
of ACS and whether the classic risk
factors of ACS (age, sex, diabetes, hy-
pertension and smoking status) acted
as potential effect modifiers.

We used a case—crossover design

to evaluate the association between 24-
hour average concentrations of CO and

PM, and risk of hospital admission for
ACS. The study was conducted from 4
April to 10 September 2007.

Sample

All 250 patients with their first episode
of ACS who were emergency admis-
sions to Tehran heart centre were in-
terviewed. Interviews were conducted
by trained research nurses on the
emergency ward as soon as possible
after the admission. For inclusion in the
study, patients were required to have
following criteria: typical symptoms
of ACS onset (while in Tehran city);
positive ECG (ST segment elevation
or T inversion); creatine kinase level
> 1 above the upper limit of normal
for the hospital laboratory performing
the test; and the ability to complete a
structured interview.

Data collection

We considered the classic risk factors
of ACS (age, sex, diabetes, hyperten-
sion and smoking status) as potential
effect modifiers. The information on
hypertension, diabetes and smoking
status was taken from the hospital
database.

Hourly and daily air pollution
measurements were taken from the
Tehran Air Quality Control Com-
pany. This company has 7 fixed and 2
portable monitoring stations within
the city. We computed local daily
mean values of PM, - and CO using
an algorithm that accounted for the
different monitor-specific means and
variances [11]. PM,  concentration
was measured continuously with
beta-ray atomic absorption and CO
concentration was measured with a
continuous non-dispersive infrared
analyser. The PM | series had some
occasional missing observations, and
we replaced the missing values with
the predicted values from a regression
where we controlled for season and
weather variables and which have been
shown to be a good predictor of fine
partide concentration.

Statistical analysis

The analysis of case-crossover data
is similar to stratified data analysis
[12—-14]. For each subject, data on
pollutants in a case period 24 hours
before the onset of ACS was matched
to data for a control period exactly a
week before. This allowed us to control
for confounders due to the day of onset
of ACS. Conditional logistic regres-
sion analysis was fitted to the data to
calculate the odds ratio (OR) and 95%
confidence interval (CI) [15]. Expo-
sures to PM | and CO were entered as
continuous variables in the model. Rela-
tive humidity and temperature were
included continuously as confounding
variables in a conditional logistic model.
Holiday status of that day of the week
was analysed in 3 categories (holiday,
day after holiday and other). Due to the
lack of normal distribution of the data
Wilcoxon test for paired samples was
used to compare independent variables
in the case and control periods.

Stratified analysis was used to assess
the effect modification of the associa-
tion between onset of ACS and CO and
PM, , exposure. We considered age (<
60 and > 60 years), sex, smoking status,
diabetes and hypertension as probable
effect modifiers. Smoking status was
analysed in 3 categories: never smoker,
current smoker and ex-smoker. Hyper-
tension was defined as systolic blood
pressure >
blood pressure > 90 mmHg (in physi-

cian’s notes) or use of antihypertensive

140 mmHg or diastolic

drugs. Diabetes was determined based
on fasting blood sugar level > 126 mg/
dL or use of antidiabetic medication.
These results were presented as OR
and 95% CI. P-values < 0.05 were con-
sidered statistically significant. Analyses
were conducted using Stata/SE, version
10.0 software.

Among 250 participants, 20% were cur-

rent smokers, 41% were ex-smokers and
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the rest were never smokers (Table 1).
One-quarter (24%) were hypertensive
and 34% had diabetes. The sex distribu-
tion of participants was approximately
equal (51% male versus 49% female).
The mean age of the study group was 63
(SD 14) years and 58% of subjects were
<60 years old.

Table 2 show the distribution of 24-
hour average concentration of pollut-
ants (CO and PM, ), relative humidity
and temperature in the case and control
periods. A statistically significant dif-
ference between the case and control
periods was seen only in mean daily
concentration of CO.

Table 3 summarizes the association
between air pollutants (CO and PM
as continuous measures ) and the risk of
onset of ACS. A statistically significant
relationship was seen only for elevated
risks of ACS and mean daily concentra-
tion of CO. The OR was 1.18 (95%
CI: 1.03-1.35) unadjusted and 1.18
(1.03-1.35) when adjusted for tem-
perature, humidity and holiday status.
The 24-hour average concentration of

PM | also showed a positive association
but did not reach statistical significance.

The relationship between CO
level and ACS was not significantly af-
fected by age, smoking status, diabetes
or hypertension (P > 0.05) (Table 1).
However, there was as association of
CO level and ACS with patient’s sex.
Stratified analyses by age, sex, diabetes,
hypertension and smoking status are
displayed in Table 4. The risk for wom-
enwas significantly greater than for men
with regard to CO level (OR 1.68; 95%
Cl: 1.25-2.26) (interaction P-value <
0.001). Stratification by these potential
effect modifiers did not change the rela-
tionship between PM,  and ACS.

Discussion

Although prior evidence have shown

that elevated levels of particulate matter
are linked with MI and cardiovascular
diseases [16,17], this study could not
demonstrate any association between
an increase in 24-hour average concen-
tration of PM,  and ACS on the day
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before onset of the event. Even stratifi-
cation of cases by effect modifiers did
not change this association.

In this study a high 24-hour average
concentration of CO on the day before
onset was associated with ACS. This
result was consistent with Hosseinpoor
et al’s results in Tehran which showed
a positive association between CO
and angina pectoris in a retrospective
time—series study [10]. Adjustment for
weather conditions and holiday status
did not change this association dramati-
cally. Women had a higher OR for the
association between CO level and ACS
compared with men.

As Tehran is a big city with more
than 10 million inhabitants, a large
number of people may be exposed to
air pollution and may be affected as a
consequence of high levels of air pol-
lutants. Although the concentration of
pollutants such as CO in ambient air
may not be especially high most of the
time, we can expect a considerable rise
in admissions due to the huge number

of people exposed, keeping in mind

Table 1 Demographic characteristics of patients with first episode of acute coronary syndrome according to mean levels of
particulate matter (PM, ) and carbon monoxide (CO) in the case period (24-hours before event) and control period (1 week

before)
No. of
patients

Sex

Male 129

Female 121
Age (years)

<60 143

> 60 107
Smoking status

Smoker 49

Ex-smoker 103

Never smoker 98
Diabetes

Yes 85

No 165
Hypertension

Yes 65

No 185

% Mean (SD) CO level (ppm)
Case period Control period

51 3.71(2.43) 318 (2.32)
49 3.89(2.38) 3.09 (2.30)
58 3.79 (2.44) 315(2.31)
42 3.80 (2.41) 3.12(2.39)
20 3.88(2.41) 3.11(2.31)
41 3.77 (2.37) 3.17(2.34)
39 3.78 (2.39) 315(2.32)
34 3.85(2.41) 3.09(2.37)
66 3.69 (2.44) 317 (2.32)
24 3.82(2.40) 3.13(2.30)
76 3.71(2.39) 314(2.34)

Mean (SD) PM, level (ug/m?)

Case period Control period
46.5(26.3) 39.6 (22.7)
46.7 (25.6) 39.5(23.2)
46.4 (25.8) 39.6 (22.7)
46.9 (25.8) 39.7(22.9)
46.6 (27.0) 39.8(22.8)
46.7 (26.1) 39.6 (23.0)
46.4(27.9) 39.6 (23.1)
46.4(26.2) 40.5(22.0)
46.7 (25.9) 39.1(22.9)
46.5(25.7) 40.6 (22.8)
46.6 (25.7) 39.2(22.5)

SD = standard deviation.
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Table 2 Distribution of mean levels of particulate matter (PM, ) and carbon
monoxide (CO) and weather conditions in the case period (24-hours before
event) and control period (1 week before) for patients with first episode of acute

coronary syndrome (n = 250)

Variable

Mean (SD)

Case period

Control period P-value®

Mean (SD)

CO level (ppm) 3.79(2.37) 3.14(2.29) 0.01
PM,, level u)g/m?) 46.6 (25.5) 39.6 (22.0) 0.18
Temperature (°C) 20.2(4.5) 19.8 (4.5) 0.48
Humidity (%) 35.3(18.5) 34.1(14.4) 0.57

“Wilcoxon test
SD = standard deviation.

that the odds ratio was not so small. So
these effects may be of significant public
health importance because exposure to
CO is ubiquitous and involuntary in big
cities such as Tehran.

Our results are consistent with Sul-
livan et als results [6]. They did not
demonstrate any association between
levels of particulate matter and MI.
Stratification of cases by age, diabetes
and hypertension did not modify this
association, which agrees with our re-
sults. However, our results concerning
the association between PM, and ACS
contradict the results of Peters et al. in
Boston and D'Ippoliti et al. in Rome,
who showed positive associations be-
tween total suspended particulate levels
and MI [7,16]. Differences in fine par-
ticulate matter composition between
cities may explain this discrepancy.
Particulate matter in Tehran is low in
sulfates [18]. Analyses of particulate
matter in Canada demonstrated that
sulfate in particulate matter has a direct
association with cardiovascular disease
[19]. Another reason for differences
between our results and Peters et al. and

D'Ippoliti’s studies is that these studies
assessed all particulate mattersand NO,
as pollutants. As NO, is converted to ni-
trates and it contributes to fine particle
mass, it may explain the difference.

Sensitivity of susceptible subgroups
to air pollution is has been debated and
few studies have been performed to
clarify this ambiguous point [8,20,21].
The effect modification by sex that was
seen in our data (with a stronger effect
among women) is not surprising given
similar results already observed in other
studies on air pollution and respiratory
and cardiovascular disease mortality
[22-24]. One explanation of women'’s
greater response to air pollution may be
their bronchial hyper-responsiveness
to soot and pollutants [25]. Stratifica-
tion by diabetes, hypertension, smoking
status and age did not change the as-
sociations and ORs in our study.

Estimates for the association be-
tween PM, ~and ACS were similar
among those with or without the po-
tential effect modifiers. Zanabetti et al.
demonstrated that diabetic patients
are more susceptible to cardiovascular

Table 3 Odds ratio for 24-hour mean levels of particulate matter (PM, ) and carbon
monoxide (CO) for patients with first episode of acute coronary syndrome (n =

250)

events (and hospital admissions) as a
result of particulate matter exposure
[26]. There is a need for further research

on effect modifiers.

The most advantageous feature of
the case—crossover design used in our
study is that it minimized the prob-
ability of confounding by individual
variables [13,14]. Confounding may
occur because of time-varying risk
factors [27,28], such as time of day or
weather conditions, which were con-
sidered in the multivariate analysis. As
individuals comprise study units in this
type of study, this approach can assess
effect modification by within-person
factors; however, the statistical power of
the method is lower than in time-series
analysis [29,30]. The main problem of
this design is the selection of the control
period [31,32]. Levy et al. presented a
time-stratified method that seems to

give the least biased strategy [33].

Our study used the data available
from multiple air pollution monitor-
ing stations spread throughout the
city area that enabled us to determine
a reasonable estimate of the level of
exposure of the participants. We exam-
ined patients with their first ACS event.
These strategies might have increased
the possibility of finding an association.
There are some limitations to our study,
however, that may originate from unidi-
rectional case—crossover studies. Such
designs might be sensitive to trends in
the exposure and the outcome [27,28].
There is the possibility of downward
bias in this study due to the relatively
short interval (1 week) between the
hazard and control periods that may
lead to low variability of exposure. An-
other factor is that we were not able to
include the levels of fine particulates
(PM, ) in the analysis. Including only
patients able to complete structured
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interview may have lead to the exclu-
sion of more serious cases of ACS. This

Pollutant Unadjusted

OR (95% CI)
118 (1.03-1.35)
1.00 (0.99-1.02)

Adjusted
OR(95% CI)

118 (1.03-1.35)
1.00 (0.99-1.02)

CO level (ppm) may bias our results to null, because the
more severe cases are expected to have
stronger association with air pollution.

The physicians and research team in

PM,, level u)g/m?)

“Adjusted for temperature, humidity and holiday status.
OR = odds ratio; Cl = confidence interval.
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Table 4 Association between levels of particulate matter (PM, ) and carbon monoxide (CO) by individual characteristics
(effect modifiers) for patients with first episode of acute coronary syndrome

Variable PM, level

CO level

OR (95% CI) P-value

OR (95% CI)

P-value

Diabetes (yes vs no) 1.00(0.97-1.03) 0.87 1.20 (0.92-1.56) 0.17
Hypertension (yes vs no) 0.98 (0.95-1.01) 0.27 1.11(0.83-1.47) 0.48
Age > 60 (yes vs no) 0.99 (0.97-1.01) 0.55 113 (0.86-1.48) 0.36
Female (vs male) 0.98 (0.95-1.01) 0.39 1.68 (1.25-2.26) <0.01
Never smoker (vs smoker) 1.00 (0.97-1.03) 0.81 0.77 (0.51-1.17) 0.23
Ex-smoker (vs smoker) 0.98 (0.95-1.01) 0.39 0.82(0.43-1.56) 0.35

OR = odds ratio; Cl = confidence interval.

this study were not informed about air  might have occurred, and this could

Acknowledgements

pollution conditions at the time of data  increase the residual confounding,
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collection and so we would not expect
considerable information bias to occur.
Although we measured and adjusted
for probable confounders in our study,
random error in measurement of these

In conclusion, this study provides
evidence that short-term exposure to
elevated concentrations of CO can
trigger ACS and that women are more
susceptible than men.
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Transport (road transport): shared interests in sustainable outcomes (Social Determinants of Health

Sectoral Briefing Series, 3)

~

By providing information on other sectors agendas and policy approaches, and their health impacts, and by illustrating
areas for potential collaboration, the Social Determinants of Health Sectoral Briefing Series aims to encourage more
systematic dialogue and problem solving, and more collaboration with other areas of government. The target audience
for the series is public health officers, who are not experts on determinants of health, but who have responsibilities for

dealing with a broad range of development issues and partners.

The above-mentioned briefing describes challenges facing transport policy-makers and authorities, how they address
them, and areas for potential collaboration between health and transport. There are three sections. First, an overview of
the transport sector, which covers mutual public policy interests of transport and health; global trends in road transport;
and transport policy challenges from the perspective of the transport sector. Second, a more detailed description is
given of S policy goals related to the transport sector and policy approaches, health impacts and pathways, and examples
of areas for joint work between health and transport are covered. Finally, the briefing provides summary messages to

permit those with limited time to obtain a well-rounded perspective of the topic by reading only sections one and three.

Further information about this and other WHO publications is available at: http://apps.who.int/
bookorders/anglais/homel jsp
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Air pollution and low birth weight: a historical cohort
study from Tehran

M. Araban,” N. Kariman,? S.S. Tavafian,® S. Motesaddi,* H. Alavimajd® and F. Amin Shokravi®
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ABSTRACT This historical cohort study was designed to clarify the association between air pollution and low birth
weight (LBW) amongst women referred to Tehran hospitals in 2007. In total, 225 eligible pregnant women who
lived within 5 km of an air pollution monitoring station during their pregnancy were selected for the study. Data
were collected via interview and hospital records. Exposure to each pollutant was estimated for each woman
individually throughout her pregnancy and for each trimester. Exposures were modelled as categorical variables
using inter-quartile ranges in a logistic regression model. The results showed a significant association between
exposure to CO and LBW (OR =2.08, 95% Cl: 1.70-4.60), particularly during the second trimester (OR = 3.96, Cl:
1.83-12.5. We conclude that exposure to air pollution during pregnancy may be associated with LBW.

Pollution atmosphérique et faible poids de naissance : une étude de cohorte historique a Téhéran

RESUME La présente étude de cohorte historique a été concue pour clarifier I'association entre la pollution
atmosphérique et le faible poids de naissance des enfants nés de méres orientées vers des hopitaux de la
ville de Téhéran en 2007. Au total, 225 femmes enceintes éligibles et vivant dans un rayon de cinq kilometres
d'une station de surveillance de la pollution atmosphérique pendant leur grossesse ont été sélectionnées
pour participer a I'étude. Les données ont été recueillies au moyen d'un entretien et des dossiers hospitaliers.
L'exposition a chaque polluant a été estimée pour chaque femme individuellement, tout au long de la grossesse
et pour chaque trimestre. Les expositions ont été modélisées en tant que variables nominales avec des plages
interquartiles dans un modele de régression logistique. Les résultats ont révélé qu'il existait une association
significative entre I'exposition au monoxyde de carbone et un faible poids de naissance (O.R.=2,08; ICa 95 % :
1,70-4,60), notamment pendant le deuxieme trimestre (O.R. = 3,96 ; IC : 1,83-12,5). Nous en avons conclu qu'une
exposition a la pollution atmosphérique au cours de la grossesse peut étre associée a un faible poids de naissance.
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Introduction

Low birth weight (LBW) is known
as one of the most important factors
associated with prenatal and neonatal
mortality, and has been established as a
determinant of neonatal mortality [1].
It is also significantly associated with in-
fant and childhood morbidities, ranging
from pulmonary infection to myocar-
dial infarction, stroke, hypertension and
diabetes [2-4]. Given the importance
of LBW consequences, assessing its'risk
factors is guaranteed.

As previously reported, low socio-
economic status, drug addiction, mater-
nal malnutrition and anaemia, maternal
age, weight gain during pregnancy as
well as birth order are significantly as-
sociated with LBW [$,6].

Although several studies have
examined the relationship between
maternal exposure to air pollution and
LBW [7-15], a definitive association
between exposure during pregnancy
and LBW is still not established [14];
some researchers identified a relation-
ship [15] but others did not [13]. The
trimester-specific findings from these
studies are inconsistent, and the most
vulnerable trimester of pregnancy has
not been identified. Furthermore, the
most critical problem in these studies is
that they did not control the other risk
factors of LBW beyond air pollution
exposure.

Tehran, the capital city of the Islam-
ic Republic of Iran, is one of the most
polluted cities in the world [16]. Given
the importance of LBW consequences
and the probably effect of exposure to
pollutants on birth weight, we aimed
to examine the association between
ambient air pollution and LBW among
babies born to women referred to Teh-
ran hospitals.

A historical cohort study was conduct-
ed in the maternity wards of 6 teaching

hospitals afhiliated to medical science
universities in Tehran. The ethics com-
mittee of Shaheed Beheshti Univer-
sity of Medical Sciences approved the
study.

Data on all singleton term births
(2 37 gestational weeks) of eligible
pregnant women who gave birth be-
tween 1 June and 30 September 2007
were obtained through interviewing
the women and from hospital puerperal
records of mothers and their babies.
We chose this study period because
it covered the most polluted season
in the year. Women were eligible for
the study if they were living within S
km of a unique air pollution monitor-
ing station, were aged 18-3S years and
had had at least 2 prenatal care visits
during their pregnancy. Women were
excluded from the study if they had
a history of pregnancy complication
such as gestational diabetes; pregnancy-
induced hypertension; cardiovascular,
renal or pulmonary disease; anaemia
during pregnancy; a history of recurrent
abortion, infertility or previous LBW
baby; experience of severe stress during
pregnancy; or being an active/passive
smoker or drug abuser.

All women referred to the maternity
hospitals and who complied with inclu-
sion/exclusion criteria during the study
period were entered into the study.

Monitoring data from Tehran Air
Quality Control Company were used to
estimate mean exposure rates during the
whole pregnancy and for each trimester.
The parameters of air pollutants were
measured for each individual mother.
Daily data were available for PM, SO,
exposure, while NO, and O, exposure
were measured hourly and CO expo-
sure was measured every 8 hours. To
estimate exposure to each pollutant over
the pregnancy period and each trimester,
the residential address during pregnancy
was considered. The distance between
the participants’ address and the closest
monitoring data was determined using
GIS programming, In cases where the
addresses were assigned for more than 1

monitoring station, we used the data of
the closest one.

After sampling, risk factors for low
birth weight other than air pollution,
such as maternal age, maternal edu-
cation, maternal job, socioeconomic
factor, stress status, number of prenatal
care visits, weight gain during pregnan-
cy, gestational age, sex of the baby and
planned pregnancy were analysed and it
did not show any statistical significance
between LBW and normal birth weight
groups. The mean score of stress status
was measured by Holmes and Rahe
stress scale) [17,18].

Logistic regression analysis was con-
ducted to examine the predictive effect of
airpollution on LBW. To do this analysis,
birth weight was considered a depend-
ent variable and was categorized into 2
groups: < 2500 g and > 2500 g Other
variables were entered into the model
as key independent variables. Trimester
exposures were modelled as categori-
cal variables using inter-quartile ranges
(IQRs). Odds ratios (ORs) of LBW
with 95% confidence interval (CI) were
calculated. This method has been applied

in previous air pollution studies [13,14].

Analysis

Analyses were done using chi-squared,
t-test and logistic regression with SPSS
software, version 15. P < 0.05 was con-
sidered statistically significant.

In total, 225 pregnant women were ex-

amined in this study. Mean age was 25.8
[standard deviation (SD) 4.6] years and
mean duration of pregnancy 39 (SD
1.2) weeks. The mean birth weight of
the babies was 3.12 (SD 0.49) kg. Only
35 women gave birth to LBW babies.
Table 1 presents the demographic char-
acteristics of the women who had babies
with low and normal birth weight. There
were no significant differences between
the 2 groups in terms of demographic
characteristic (P> 0.0S).
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Table 1 Demographic characteristics of women who had normal weight (NBW)
babies and those who had babies with low birth weight (LBW)

Maternal age® (years)

Stress scoring®

Number of prenatal care visits®
Weight gain during pregnancy (kg)?

Gestational age (weeks)®

Maternal education®
No education
Primary school
High school
Above high school
Maternal job®
Working in the home
Employed outside the home
Birth order® (first born)

Infant sex” (male)

NBW (n=190) LBW (n=35) P-value
Mean (SD) Mean (SD)
26 (4.5) 24 (4.8) 0.10
47 (4.0) 46 (9.1) 0.96
10.8 (2.9) 10.1(3.0) 0.22
12.7 (5.7) 11.8 (4.2) 0.35
39.1(1.1) 38.1(1.6) 0.1
% %
0.18
6 6
34 18
23 30
37 46
0.26
97 95
3 5
54 65 0.26
57 43 0.20
72 68 0.66

Planned pregnancy® (yes)

aStudent t-test.
by test.
SD = standard deviation.

Table 2 shows mean exposure to
pollutants and the inter-quartile range
during the whole pregnancy as well as
the crude OR for LBW. In order to de-
termine the most vulnerable trimester
of pregnancy, further assessment of ex-
posure to pollutants during the different
trimesters of pregnancy was made (Ta-
ble 3). From the data in both tables, CO
exposure was a significant risk factor for
LBW during the whole pregnancy (OR
=2.08,95% Cl: 1.7-4.6,P=0.03) and in
the second trimester (OR = 3.96, 95%

Cl: 1.83-12.5, P = 0.02). Mothers who
had a higher level of CO exposure dur-
ing the second trimester of pregnancy
were at greater risk of delivering an LBW
baby. None of the other pollutants was
significantly associated with LBW.

Discussion

We examined the association between
air pollutants and birth weight. The LBW
rate was 15.6%, higher than the 5.2%

Table 2 Mean and inter-quartile range (IQR) of pollutant level and odds ratio (OR)

Pollutant Pollutant level

for low birth weight during the whole pregnancy period

OR (95% CI) P-value

Mean (SD) IQR
CO (ppm) 5(0.9) 0.8 2.08 (1.70-4.6) 0.03*
(ug/ms3) 48.6 (6.4) 2.2 0.63 (0.40-1.14) 0.14
SO, (ppb) 33.0 (17.3) 12.5 1.20 (0.93-2.85) 0.53
NO, (ppb) 63.0 (11.4) 105 110 (0.63-1.92) 0.72
(OF (ppb) 18.5(5.5) 1.7 1.75(0.83-3.70 0.14
*Significant at P < 0.05.

SD = standard deviation; Cl = confidence interval; ppm = parts per million; ppb = parts per billion.
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reported in a previous study in Tehran
[15]. The difference might be due to the
sample size: our study was much smaller,
225 women versus 4734 women.

Several reports support the possibil-
ity of a negative effect of CO exposure
on birth weight [6,11,19,20]. Our study
indicated that exposure to ambient
CO levels during pregnancy was as-
sociated with LBW. This finding of an
inverse association between maternal
CO exposure during pregnancy and
LBW is consistent with some reports in
previous studies [14,21]. Furthermore,
the present study showed a significant
association between maternal exposure
during the second trimester of preg-
nancy and LBW. In contrast with this,
some studies [14,21] found that there
was the association between exposure
to pollutants during the third trimester
and LBW, while another study reported
such an association in the first trimester
[8]. This inconsistency between differ-
ent studies might be due to different
times of year when the studies were
carried out as pollution levels vary
with season. However in this study we
controlled for certain other risk factors
which might influence birth weight.

No significant association was ob-
served between other pollutants such
asPM, SO, NO,and O and LBW. Al-
though in a previous review study it was
concluded that PM, had an effect on
LBW [22], we found no significant as-
sociation in this regard. The postulated
mechanism for the effect of PM is that
PM,  may bind to placental growth fac-
tor resulted in decreased fetal—placental
exchange of oxygen and nutrients, nutri-
ent and oxygen supply during gestation
are key factors regulating fetal growth
rate [23]. If this is true, a probable justi-
fication for this contrasting result is that
there would necessarily be a threshold
effect [8], but in our study the level of
exposure to PM, - may have been under
the threshold level.

Additionally, the current study
showed there was no significant asso-
ciation between exposure to O3 and
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Table 3 Logistic regression analysis results for low birth weight (< 2500 g) per inter-
quartile range increase in pollutants for each trimester

Pollutant P-value (0] 95% ClI
First trimester
CcO 0.24 1.90 0.89-3.90
PM,, 0.34 0.63 0.40-1.14
SO, 0.53 1.48 0.93-2.85
NO, 0.62 119 0.63-1.92
O, 0.14 1.85 0.83-3.70
Second trimester
CcO 0.02* 3.96 1.83-12.5
PM,, 0.90 0.63 0.52-1.84
SO, 0.18 1.48 0.8-3.85
NO, 0.20 1.92 0.83-3.92
O, 0.28 1.45 0.33-1.43
Third trimester

CcO 0.85 1.09 0.43-2.88
PM,, 0.43 0.73 0.32-1.64
SO2 0.14 0.54 0.23-1.24
NO, 0.38 0.72 0.34-1.51
O, 0.51 0.76 0.33-1.45
*Significant at P < 0.05.

OR = odds ratio; Cl = confidence interval.

LBW although a previous study found
the association significant [11]. This
inconsistency might be due to different
average rates of exposure to 03: in the
previous study the mean exposure was
50 ppb but in our study this was only
18.5 ppb.

No significant association was ob-
served between SO, /NO2 and LBW,
in line with the findings of earlier studies
[11,13].

This study had several strengths.
First, this is one of the few studies
excluding a number of confounding
variables affecting LBW, therefore the
effects of potential risk factors of LBW
were controlled. Second, data collec-
tion in this study was done precisely

References

through interviewing the women as well
as looking for the participants' records
to obtain more accurate data, while the
previous studies used just birth data
records that might be poorly completed
[24]. Third, reliable measurements of
criteria pollutant concentrations were
obtained from several air monitoring
stations in Tehran to achieve accurate
exposure rates. Additionally, this is the
only study that investigated all criteria of
pollutants such as CO, PM, N SOL NO,
and O, Finally, in this study babies that
were born in summer, the most polluted
season, were included because seasonal
variation in reproductive outcomes has
been well documented [20].

However, this study had a limita-
tion that could be the same of all such

studies. The ambient air pollution meas-
urements from stationary air pollution
monitoring may not represent actual
individual exposure. Measurement of
individual exposure is not feasible [24].

Air pollution is one of the most
important environmental and public
health issues. Considering the impact of
air pollution on birth weight, pregnant
women, as an at risk group, should be
trained and advised during pregnancy
to limit their exposure to highly polluted
areas of the city. Health workers should
prepare accessible booklets regarding
the effects of air pollution on health.
Midwives could also play a key role in
informing pregnant women about air
pollution hazards and their effects on
pregnancy outcome, like LBW.

In conclusion, we have demon-
strated that exposure to current levels
of CO pollution in Tehran throughout
pregnancy, and especially in the second
trimester, was strongly associated with
LBW. Since LBW is the most impor-
tant factor related to neonatal mortality
and morbidity, our findings have critical
public health implications. Nevertheless,
turther studies are needed to confirm fe-
tal susceptibility to ambient air pollution
since our study is one of only a few that
have been carried out in the Middle East.
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Impact of twice weekly versus daily iron
supplementation during pregnancy on maternal and

fetal haematological indices: a randomized clinical trial
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ABSTRACT A randomized clinical trial examined the efficiency and tolerability of twice weekly versus daily iron
supplementation during pregnancy. A total of 370 pregnant women were randomly assigned to receive either daily
or twice weekly iron supplementation during pregnancy. There were no significant differences in initial and delivery
haemoglobin and haematocrit levels between the 2 groups. Ferritin concentrations were significantly lower in the
twice weekly group at delivery, but hypoferritinaemia (ferritin < 15 pg/L) was not observed in either group. The
frequency of nausea, vomiting and constipation were significantly lower in the twice weekly group. Birth weight and
length were significantly higher in the daily supplemented group. In non-anaemic mothers, a smaller dose of iron
may be sufficient and also might prevent the complications of iron excess.

Impact d'une prise de complément en fer bihebdomadaire par rapport a une prise quotidienne pendant la
grossesse sur des indices hématologiques maternels et foetaux : une étude clinique randomisée

RESUME Une étude clinique randomisée a examiné I'efficacité et I'innocuité d'une prise bihebdomadaire de
complément en fer par rapport a une prise quotidienne pendant la grossesse. Au total, 370 femmes enceintes
ont été réparties aléatoirement dans un groupe recevant soit une dose quotidienne de complément en fer, soit
une dose bihebdomadaire pendant leur grossesse. Aucune différence significative n'a été observée entre les
taux d'hémoglobine et d'hématocrite relevés au début de I'étude et ceux analysés a I'accouchement dans les
deux groupes. Les concentrations de ferritine étaient nettement inférieures a I'accouchement dans le groupe
recevant deux doses par semaine, mais aucun groupe n'a présenté de cas d'hypoferritinémie (ferritine <15 pg/|).
La fréquence des nausées, des vomissements et de la constipation était significativement moindre dans le groupe
aux prises bihebdomadaires. Le poids et la taille du foetus a la naissance étaient significativement supérieurs dans
le groupe bénéficiant d'un complément quotidien. Chez les meres non anémiques, une faible dose de fer peut
étre suffisante et permettrait aussi de prévenir les complications relatives a un exces en fer.
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Introduction

Despite widespread preventive pro-
grammes, iron-deficiency anaemia
during pregnancy is still prevalent and
is associated with adverse pregnancy
outcomes for both mother and new-
born [1-4]. Poor client compliance
with national iron supplementation
protocols because of side-effects, es-
pecially gastrointestinal (GI) compli-
cations such as nausea, vomiting and
constipation, is suggested as one of the
main reasons for the inefficiency of
these programmes [5]. Several stud-
ies indicate that iron absorption could
improve if iron supplements were
administered intermittently, matched
with mucosal regeneration time of the
intestine, which in turn diminishes side-
effects and enhances compliance rates
[1,6]. Interaction of iron with other
micronutrients especially zinc, and also
the postulated relationship between
high-dose iron supplementation and
pregnancy complications such as gesta-
tional diabetes, preterm labour and low
birth weight, suggest that the amount
of iron recommended in the current
protocol is too high [3,7-10]. A num-
ber of researchers propose that weekly
iron supplementation is a reasonable
alternative to daily supplementation in
terms of haematological indices as well
as side-effects [2,6,10,11].

The controversy regarding maintain-
ing the effectiveness of iron supplemen-
tation when reducing the dose has not
been solved yet [ 1,12]. Although routine
daily iron supplementation from the 4th
month of pregnancy is a standard part of
prenatal care, iron deficiency anaemia is
still a commonly reported complication
of pregnancy in the Islamic Republic of
Iran [13]. The aim of our study was to
examine the efficiency and tolerability
of twice weekly versus daily iron sup-
plementation during pregnancy in a
sample of Iranian women and present
an alternative method for preventing
iron-deficiency anaemia and improving
maternal and fetal outcomes.

A randomized clinical trial was carried

out at Imam Hospital in Sari, a coastal
city in the north of Islamic Republic of
Iran.

Sample

For asignificance level of 0.05 and power
90% and to find a 15% difference in the
prevalence of side-effects between 2
groups, the number of subjects required
in each set was 171. Between February
and November 2009, 370 pregnant
women were selected at the prenatal
clinic of the hospital. Inclusion criteria
were: age between 18-33 years, parity < 4,
singleton pregnancy, normal body mass
index (BMI) (19.8-25 kg/m?), haemo-
globin 10.5-13.2 g/dL, gestational age
14-20 weeks and no history of high-risk
pregnancy, smoking or drug abuse.

Data collection

The goals and design of the study were
explained by a trained midwife to the
women and after obtaining verbal con-
sent baseline sociodemographic and
reproductive data were collected. Eligi-
ble women were randomly assigned to
receive either daily iron supplementa-
tion (1 x 150 mg ferrous sulfate tablet
containing 50 mg elemental iron and
1 x 1 mg folic acid tablet per day) or
twice weekly iron supplementation (1 x
150 mg ferrous sulfate tablet containing
50 mg elemental iron and 1 x 1 mg
folic acid tablet on Mondays and Thurs-
days) from week 20 of pregnancy until
delivery. Without blinding, random al-
location was done according to the day
of week a pregnant woman attended
the clinic: clients on even days were as-
signed to the daily group and attendees
on odd days were allocated to the twice
weekly group. Mothers of both groups
received routine care and were followed
up until delivery.

Haemoglobin (Hb) and ferritin
concentrations were measured at de-
livery for mothers, and after birth from
the cord blood for neonates. Ferrous
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sulfate supplements for both groups
(Rouz Darou, Tehran) was distributed
through primary health care centres
and clinics free of charge. Mothers were
given a form to record the number of
tablets taken and to flag listed side-
effects on a daily basis and to return it at
monthly and then weekly prenatal visits.
All mothers took part in an educational
programme on nutrition in pregnancy.

Maternal and paired cord blood
Hb values were determined by the
cyanmethohaemoglobin method. A
complete blood count was done us-
ing an automatic cell counter (T890,
Coulter) and serum ferritin was as-
sessed by radioimmunoassay (Gamma
Counter System, Kontron). The Center
for Disease Control (CDC) Standard
reference values for Hb (< 10.5 g/dLin
the second trimester and < 11 g/dL in
the third trimester for anaemia during
pregnancy) and ferritin (ferritin < 15
ug/L foriron deﬁciency) were used.

The study was approved by the
ethics committee of Tarbiat Modares
University and registered at the Ira-
nian Registry of Clinical trials (Irct ID:
IRCT138802131641N4).

Data analysis

Statistical analysis was done using the
chi squared, Mann-Whitney and Kol-
mogorovamirnov tests to compare the
daily and twice weekly supplementation
groups. The association between primary
BM], total pregnancy weight gain, gesta-
tional age at delivery, type of iron supple-
mentation and birth weight was assessed
by linear logistic regression model.

A total of 365 mothers were included
in the final analysis of side-effects (173
in the daily group and 192 in the twice
weekly group). Two mothers from the
daily group were excluded due to unre-

lated reasons (1 case of preeclampsia-
related intrauterine growth retardation
which resulted in preterm delivery
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before week 34; and 1 case of idiopathic
thrombocytopenic purpura). At the
time of delivery 168 and 192 maternal
Hb values and 131 and 146 maternal
ferritin values were available for analysis
in the daily and twice weekly groups
respectively. A total of 130 and 151 cord
blood samples were analysed for Hb
and ferritin concentrations respectively

from both groups.

The sociodemographic and repro-
ductive characteristics of the studied
women are shown in Table 1. The
women in the 2 groups did not differ
significantly in terms of age, job, educa-
tion, parity, BMI or baseline Hb con-
centration. The mean age of mothers
was 26.3 (SD 4.1) years and the mean
years of formal education were 9.1 (SD
3.5) years. Most of the studied women
were housewives (97.5%).

There was no difference between
the groups in the prevalence of side-
effects at entry. However, the frequency
of nausea, vomiting and constipation
were significantly lower in the twice
weekly group at both week 24 and week
36 of pregnancy (Table 2). Neverthe-
less, the occurrence of heartburn did
not differ between the 2 groups at the 2
measured intervals.

Table 3 shows the haematological
characteristics at delivery of the 2 sup-
plement groups for both maternal and
cord blood. There were no differences
in initial and delivery Hb and in haema-
tocrit levels between the 2 groups.
Moreover, at delivery, the prevalence of
maternal anaemia (ie. Hb < 11 g/dL)
was not significantly different between
the 2 groups (P = 0.21). While ferritin

concentrations were significantly lower

in the twice weekly group at delivery (P
< 0.001), hypoferritinaemia (maternal
ferritin < 15 pg/ L) was not observed in
either group. Ferritin measurement was
added to the protocol after the start of
the study, so we did not have data for
baseline ferritin values for all mothers.

The anthropometric indices of the
newborns are presented in Table 4. Al-
though there were no low-birth-weight
newborns in the 2 groups, birth weight
and length were significantly higher in
the daily supplement group (P < 0.001
and P < 0.016 respectively) taking into
account that gestational age, sex ratio
and maternal weight gain were similar
in the 2 groups.

Multiple logistic regression analysis
showed that the only factor affecting
birth weight was the supplementation
method (P<0.001) (Table ).

Variable

Age (years)
<25
25-30
>30
Education
Primary
Secondary
University
Husband’s education
Primary
Secondary
University
Job
Housewife
Employed
Parity
0-1
2-3

BMI (kg/m?)
Haemoglobin (g/dL)

Table 1 Characteristics of the studied pregnant women by iron supplementation regimen

Iron supplementation regimen

Daily

(n=173)
%

126 34.2 64 37.0
157 42.7 73 42.2
85 231 36 20.8
88 24.0 41 23.7
262 71.6 124 71.7
16 44 8 4.6
105 28.7 45 26.0
243 65.8 115 66.5
20 5.5 13 7.5
357 97.6 169 97.7
9 24 4 2.3
315 836.3 152 879
50 13.7 21 12.1

Mean (SD) Mean (SD)

23.4(1.7) 23.4(1.8)
11.9 (0.7) 11.9 (0.7)

P-value
Twice weekly
(n=192)
No. %
0.96°
62 31.8
84 43.1
49 251
0.99°
47 24.5
137 714
8 4.2
0.982
60 30.8
128 65.6
7 3.6
0.87°
190 974
5 2.6
0.41°
163 834
29 15.1
Mean (SD)
23.5(1.7) 0.58¢
11.9 (0.7) 0.34¢

“Kolmogorov-Smirnov test; *Chi-squared test; ‘Mann-Whitney test.

SD = standard deviation; BMI = body mass index.
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Table 2 Gastrointestinal side-effects of iron supplementation at different stages of

Stage of pregnancy/
symptoms Daily
No. (n=173)
Week 24
Nausea 28
Vomiting 12
Constipation 19
Heartburn 34
Week 36
Nausea 19
Vomiting 8
Constipation 16
Heartburn 36

pregnancy by mothers’ iron supplementation regimen

Iron supplementation regimen

RR (95% CI)

Twice weekly

No. (n=192)
4 7.7 (2.7-21.7)
13.3 (1.7-101.3)
9 2.3(1.1-5.0)
39 1.0 (0.6-1.5)
4 5.2 (1.8-15.1)
8.8 (1.1-70.2)
7 2.5(1.1-6.0)
38 1.0 (0.7-1.6)

RR = relative risk; Cl= confidence interval.

Discussion

Twice weekly iron supplementation

has been shown to be effective in the
prevention of iron deficiency anaemia in
non-pregnant women, childrenandado-
lescent girls [2,14,15]. The present study
results confirmed thatitis also useful dur-
ing pregnancy in low-risk non-anaemic
pregnant women and their newborns.
Ferritin measurement was added to the
protocol after the start of the study, so
we had no baseline ferritin values for
mothers. However the randomization

process and the observed homogeny
of the baseline characteristics of the 2
groups suggest that initial ferritin values
may not have been different between
the 2 groups. Hypoferritinaemia, which
is presumed to be an indicator for iron
deficiency, was not observed in either
of the groups. Nevertheless, lower levels
of ferritin in mothers supplemented
twice weekly may cause postpartum
anaemia for them, which we have not
investigated. Several studies of anaemic
pregnant women also reported compa-
rable increments of Hb comparing the

La Revue de Santé de la Méditerranée orientale

2 supplementation methods [6,8,10].
Both groups had similar rates of anaemia
at delivery, providing evidence that low
doses of iron during pregnancy could
be beneficial in preventing anaemia. A
number of studies showed that reducing
the iron dose or intermittent prescrip-
tions are less effective in improving Hb
andiron status than a daily standard dose
(30-60 mg elemental iron) [1,8,12].
However, this difference was small, with
no reported significant effect on preg-
nancy outcomes and might be related to
factors other than type of iron regimen,
such as pre-pregnancy haematological
status, nutritional behaviour, diet dur-
ing pregnancy and the prevalence of
iron deficiency or other micronutrient
deficiencies [ 16].

Nutritional status was not taken into
account in this study, since the popula-
tion of our sample came from a rather
homogenous low socioeconomic status
urban population using public health
care services. However, pregnancy may
change nutritional habits and moth-
ers may be more careful about their
nutrition in this period, which could
influence the iron stores in the body and
consequently affect our results.

The most common micronutrients
in addition to iron and folic acid that

Maternal blood
Haemoglobin (g/dL)

Haematocrit (%)

Ferritin (ug/L)
Cord blood
Haemoglobin (g/dL)
Haematocrit (%)
Ferritin (ug/L)
Indices
Maternal anaemia
Maternal serum ferritin < 45 ug/L
Cord serum ferritin <100 ug/L

Table 3 Haematological indices of maternal and cord blood by mothers’ iron supplementation regimen

Iron supplementation regimen

DLV
Median IQR
12.2 1.5
35.6 3.6
61 44
14.7 0.9
42.9 34
102 78
No. %
14 8.3
47 35.9
59 44.0

P-value

Twice weekly

Median IQR
12.1 1.7 0.43
35.8 44 0.59
36 31 <0.001
14.5 1 0.08
421 3.6 0.76
121 88 0.1
No. %
24 12.3 0.21
76 521 0.007
66 43.7 0.95

QR = interquartile range.
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Table 4 Anthropometric characteristics of the studied newborns and outcomes in terms of pregnancy weight gain and sex

Anthropometric characteristics

Head circumference (cm)
Height (cm)
Weight (g)
Gestational age (days)
Outcome
Maternal pregnancy weight gain (kg)
Sex ratio (boy/girl)

ratio of newborn by mothers’ iron supplementation regimen

Iron supplementation regimen

Daily Twice weekly
(n=168) (n=193)
Median [0] Median [0]
34 1 34 1 0.246
50 2 50 2 0.018
3400 237 3300 475 <0.001
275 1 274 1 0.787
13 3 12 3 0.068
1.2 0.9 0.28

“Mann-Whitney test.
QR = interquartile range.

have been studied in Iranian pregnant
women are zinc and vitamin A [17].
Very high rates of deficiency were
reported for both of these. Since iron
supplementation during pregnancy
is a part of routine prenatal care, and
non-organic iron interferes with zinc
absorption, low serum levels of zinc may
be expected. However, several studies
showed that multiple micronutrient
supplementations are not superior to
iron or iron and folic acid supplemen-
tation in anaemia during pregnancy.
[ron consumption was not supervised
directly in our study, but we believe that
adherence to both protocols was high
and can be attributed to appropriate
education, reinforcement calls between
visits and the special importance given
to it during prenatal visits. The fact that
compliance with treatment is related
to more important factors than gas-
trointestinal tract side-effects has been
reported by other researchers [5,8]. A
lower prevalence of gastrointestinal

side-effects were reported by the twice
weekly supplemented mothers, which
is in line with other studies that reported
reducing iron dose or intermittent pre-
scription could decrease these compli-
cations [15,18,19]

The relationship of maternal anae-
mia and cord blood iron status has been
established in several studies [20]. In the
present study, cord blood Hb and fer-
ritin concentrations were not different
between the 2 supplemented groups,
while maternal ferritin levels were lower
in the twice weekly group, confirming
the efhiciency of twice weekly iron con-
sumption in preventing fetal anaemia
and iron deficiency in the absence of
maternal hypoferritinaemia. This is con-
sistent with other studies which showed
that even with mild maternal anaemia,
the fetal haematological condition re-
mains normal [21]. Higher levels of fer-
ritin in cord blood can be attributed to
active transport of iron to the fetus. Nev-
ertheless, several studies have shown

Table 5 Results of linear regression analysis for prediction of newborn birth weight

Variable SE (B) B P-value
BMI (kg/m?) 11.46 8.62 0.069 0.18
Pregnancy weight gain (kg) -3.59 718 0.026 0.61
Gestational age at delivery (days) 1.4 1.79 0.040 0.43
Type of iron supplementation 121.6 2.9 0.210 <0.001

BMI = body mass index; SE (B) = standard error of B.

that in severe maternal anaemia these
active pathways may fail [22,23].

There were no low-birth-weight
infants in either group. The restricted
inclusion criteria for the study that re-
cruited only low-risk mothers might be
responsible. However, the median birth
weight and height in the daily supple-
mented group were significantly higher
than in the twice weekly group, which
supports the results of other studies
[4,24]. The mechanism of the influ-
ence of iron on fetal growth is not well
established. It seems that regardless of
maternal anaemia, iron supplementa-
tion is beneficial to the fetus in terms
of anthropometric indices at birth. On
the other hand, the increased risk of
low birth weight following excess iron
consumption is reported by others [25].

Several important issues should
be kept in mind concerning anaemia
in the Islamic Republic of Iran. Flour
fortification with iron and folic acid is a
practised nationwide and all products
in the country are made with fortified
flour. Thus we assumed that exposure
to fortified products was the same for
participants of both groups. There are
many other factors affecting the preva-
lence of anaemia, in particular, intestinal
parasitic infections. In the past, hook-
worm infections were very common in
Mazandaran province (Sariis the capital
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city). But based on recent published re-
search, the prevalence of these infections
seems to have decreased [26] and they
are more common in rural areas and
in children. On the other hand, there
is evidence in the literature to support
the assumption that the most common
cause of anaemia in pregnant women
is iron-deficiency anaemia. All supple-
mentation programmes are based on
this assumption. The results of this study
suggest that iron supplementation is not
the only solution for combating anae-
mia in pregnant women.

Our study had several limitations
that might affect the comparability
of our results. Due to financial issues,
blinding was not done, baseline fer-
ritin values were not checked and the
number of pills consumed was not
supervised directly. On the other hand,
the sample size was reasonably large,
which makes our comparisons reliable.
The results of our study confirm other
research showing that current iron
supplementation dose is not suitable
for all mothers. It seems that in non-
anaemic mothers, a smaller dose of iron

La Revue de Santé de la Méditerranée orientale

is sufficient, and that this might also
prevent complications of iron excess.
Nonetheless, further studies are needed
to suggest any change in current proto-
col for iron supplementation in Islamic
Republic of Iran.
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Knowledge, attitudes and practices towards family
planning among women in the rural southern region
of Jordan
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ABSTRACT Data about family planning among women in rural and remote areas of Jordan are lacking. This study
explored the prevalence of use and knowledge and attitudes towards family planning among rural Jordanian
women. A descriptive study was conducted with 807 ever-married women aged 15-49 years in a household
survey of 29 villages in the southern region of Jordan. The most common contraceptive methods ever used were
oral contraceptive pills (31.1%), intrauterine device (24.8%) and withdrawal (19.5%). Of the women interviewed,
37% were currently using contraception. Being pregnant (11%) and breastfeeding (10%) were the most reported
reasons for not using contraceptives. None of the women reported obtaining supplies or the cost of them as
barriers, while opposition from husband or family members or religious reasons were reported by less than 1% of
the women. About 95% of the women agreed that using family planning had positive advantages for health. The
results highlight some educational needs among these women.

Connaissances, attitudes et pratiques des femmes en matiére de planification familiale dans le sud rural de la
Jordanie

RESUME Les données desfemmes habitant dans des zones rurales et reculées de la Jordanie surla planification familiale
sontinsuffisantes. La présente étude a évalué la prévalence de |'utilisation de la planification familiale par des femmes
jordaniennes en milieu rural, ainsi que leurs connaissances et leurs attitudes en la matiere. Une étude descriptive a été
menée aupres de 807 femmes mariées ou l'ayant été, agées entre 15 et 49 ans lors d'une enquéte aupres des ménages
dans 29 villages de la région sud de laJordanie. Les méthodes de contraception les plus fréequemment utilisées étaient
les contraceptifs oraux (31,1%), les dispositifs intra-utérins (24,8 %) ou le retrait (19,5 %). Pendant I'étude, 37 % des
femmes interrogées utilisaient une méthode de contraception. Etre enceinte (11 %) et allaiter (10 %) étaient les raisons
les plus fréquentes pour ne pas utiliser de méthode contraceptive. Aucune des femmes n'a déclaré que I'obtention
des produits contraceptifs ou leur colit représentait un obstacle, alors qu'une opposition de I'époux ou de membres
de la famille, ou des motifs religieux constituaient des entraves pour moins de 1% des femmes. Environ 95 % des
femmes étaient d'accord pour affirmer que le recours a la planification familiale représentait un avantage positif pour
la santé. Les résultats mettent en évidence certains besoins éducatifs des femmes interrogées.
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Introduction

The literature provides considerable
baseline data on the benefits of family
planning on women’s health. The prac-
tice of family planning helps in reducing
the rates of unintended pregnancies,
of maternal and child mortality and of
induced abortions [1]. In addition, us-
ing contraceptives has been shown to
promote a woman's sense of autonomy
and increase her ability to make deci-
sions in other areas of her life [2—4].

Reproductive health for a woman
includes her ability to space, delay or
limit children, as well as her experience
with infertility, child loss or planned
or unplanned childlessness [2,3]. Al-
though around half of married women
worldwide now use a modern method
of contraception, an estimated 200 mil-
lion women in the world who wish to
stop having children or delay their next
birth for at least 2 years are not using an
effective contraceptive method [5,6].
According to the Jordan Population
and Family Health Survey (JPFHS)
[7], 57% of ever-married women in the
country are currently using a method of
family planning, and of them 42% are
using modern contraceptives. Contra-
ceptive use demonstrates regional vari-
ability when rural and urban areas are
compared. The level of contraceptive
use was higher among women living in
urban areas (57%) than those in rural
areas (51%) [8]. Women in urban areas
tended to use modern methods more
than those living in rural areas (43% and
36% respectively). The intrauterine de-
vice (IUD) was the method most used
by married women (22%) followed by
the oral contraceptive pill (8%).

Although studies have been made
about contraceptive use and related
issues in the urban areas of Jordan, data
about women in rural and remote areas
ofthe countryarelacking. Women living
in rural areas may be more influenced
by traditional gender roles than women
in urban areas, and this might affect
their family planning and pregnancy

decisions. The aims of this study were
to explore the level of knowledge about
family planning methods among rural
Jordanian women, the prevalence of
use, preferences and reasons for using
family planning methods and their at-
titudes towards family planning,

Study design

The study utilized a descriptive design
to gather information related to use,
knowledge and attitudes toward family
planning methods among rural women
in the southern region of Jordan. Data
were collected using structured inter-
views.

Sample and setting

Prior to data collection, ethical ap-
proval of the study was obtained from
the Higher Population Council and
Ministry of Health. A stratified random
sampling technique was used to recruit
the women. The inclusion criteria were
ever-married women aged 15-49 years.
No exclusion criteria were used, in order
to maximize participation and the range
of responses. The Jordan Department
of Statistics provided household lists of
29 villages using stratified random sam-
pling of 74 villages located in the south-
ern Jordan governorates where village
health centres operated. Twelve villages
from Karak, 4 villages from Tafieleh,
9 villages from Ma'an and 4 villages
from Aqgaba were chosen according to
the population size of the governorate.
The Department of Statistics provided
the housing block maps and the name
list of the household heads that lived in
these houses. Eleven households were
randomly selected from each 80 blocks.
Each interviewing team was assigned
2 to 3 blocks per day in the study area.
The interviewers visited the assigned
households and interviewed eligible
respondents; if there were no eligible
respondents at the household visited
the house next door was visited. If no
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eligible women were found, the inter-
view was abandoned.

In the field, a total of 915 ever-mar-
ried women were selected for interviews
from the selected households in Al-
Karak (1 = 364), Al-Tafielah (1 = 89),
Ma'an (n = 328) and Agaba (1 = 134).
Among them, 10 women declined to
be interviewed and another 98 women
were not interviewed as they claimed
to be outside the eligible age range,
away from home or sick. A total of 807
women were successfully interviewed
by trained interviewers at their home.

Data collection

The trained interviewers explained to
the women the purpose of the study,
its significance and what was expected
from them and answered the women'’s
questions. Women were assured about
the confidentiality of the study data
and informed that they would be asked
questions related to their reproductive
health. On receiving the signed consent
form, the data were collected using a
structured interview.

The interviews took 30 minutes to
complete. The survey was developed by
the research team utilizing a thorough re-
view of the literature and a review of tools
available at the Ministry of Health and
the Higher Population Council in Jor-
dan. The survey was in Arabic language.
Pilot testing of the survey was carried out
to check for understanding and clarity.
The women were asked about what fam-
ily planning methods they had ever used,
their knowledge related to contraceptive
use (25 items) and their attitudes toward
using contraceptive methods (15 items).
In addition, The survey also collected
information about the demographic
characteristics of the women (age, wom-
an’s level of education, working status,
marital status, length of stay in the present
address, husband’s level of education,
relationship to members of household,
numbers of live births and infant mortal-
ity). The demographic information was
obtained from an investigator-developed

subject profile.
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Statistical analysis

The data were analysed using SPSS,
version 15.0. Descriptive statistics are
reported: frequency distributions and
mean and standard deviation (SD).
Student t-test for 2 independent sam-
ples was used to test differences among
reproductive health domains in relation
to selected demographic characteristics
of the women.

Demographic characteristics
of study participants

The mean age of the women was 34.6
(SD8.S) years. Among the 807 women
who responded to the survey, 85.0%
were married, 2.7% were widowed and
0.4% were divorced. Many of these
women had lived in other villages prior
to their current residence (16.6%), while
1.7% had lived in Amman (the capital)
and 10.3% had lived in a city other than
Amman. With regards to education,
71.6% had ever been to school while
28.4% had not. Among those who had
schooling, about three-quarters had
high secondary or lower level of educa-
tion. Of the women’s husbands 73.0%
had received some schooling,

Knowledge about concept of
family planning

The women were asked an open-ended
question about what family planning
meant to them. The results showed
that the concept of family planning
was not well understood by women in
the southern region of Jordan. Some
women said that family planning meant
spacing between births (338, 36.9%)
and others reported that it meant spac-
ing between pregnancies (225,24.8%).
However, 80 (8.7%) of the women
said that they did not know what fam-
ily planning was. The women were
then asked if they had hear about any
method of family planning. While 727
of the total respondents (91.4%) knew
at least one method of contraception,
77 (8.4%) of the women did not know
any methods (the remainder answered

“don’t know”).

Prevalence of contraceptive use
The survey showed that 336 (37.0%)

of the women had ever used a contra-
ceptive method compared with 397
(43.8%) who never used any method
(the remaining women did not re-
spond).

Women who had used family plan-
ning were asked what method they had

ever used. Ever-use of contraceptive
methods showed that oral contracep-
tive pills and the IUD were the most
used methods (31.1% and 24.6% re-
spectively) (Table 1). One-fifth of the
women (11 =176, 19.4%) had ever used
withdrawal (external ejaculation) as a
family planning method. Injections as
a method of contraception were not
common among the women (10.1%).
Female and male sterilization were
rarely used methods (4.2% and 0.4%
respectively)

The TUD and withdrawal were the
most commonly used current methods,
by 89 (27.7%) and 72 (22.4%) women
respectively.

Knowledge about side-effects
of contraceptives

Table 1 shows that 36.6% and 33.2%
of the women had knowledge about
the side-effects of oral contracep-
tive pills and the IUD respectively.
These proportions were similar to
the frequencies of women who had
ever-used these methods. However, a
slightly higher proportion of women
(16.4%) stated that they had knowl-
edge about the side-effects of injec-
tions than those who had ever-used
this method.

Table 1 Prevalence of ever-use of contraceptive methods among ever-married women in the southern region of Jordan

Lo 1 32 denall Aol

(n=807)
Contraceptive method Using contraceptive Knowledge about side-effects
No. % No. %

Oral contraceptive pill 285 35.3 296 36.7
IUD 225 279 268 33.2
Withdrawal 176 21.8 141 175
Male condom 97 12.0 185 22.9
Injection 92 1.4 133 16.5
Female sterilization 38 4.7 29 3.6
Calendar method 27 33 36 4.5
Lactation amenorrhea method 21 2.6 25 31
Female condom 9 1.1 6 0.7
Implantation 8 1.0 17 21
Foam 8 1.0 8 1.0
Male sterilization 4 0.5 14 1.7

1UD = intrauterine device.
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Reasons for not using
contraceptives

Reasons for not using contraceptives
were investigated in an open-ended
question to women not using them
(Table 2). The reasons were catego-
rized into 4 major categories: fertility-
related reasons, methods-related
reasons, opposition to use and lack
of knowledge. The most common
reasons were fertility-related (318
women, 39.4%). Within this category,
pregnancy and breastfeeding were the
most reported reasons for not using
contraception (12.8% and 10.9%
respectively). None of the women
reported that lack of knowledge about
contraceptive methods or obtaining
them were a barrier to contraception
use. Only 3 women (0.37%) reported
their husbands” opposition to using
contraceptives as a reason and only 1
woman (0.12%) was not using con-
traceptives for religious reasons. None
of the women mentioned availabil-
ity of health care services as a possible
reason for not using contraceptives,
while only 4 women (0.5 %) identified
difficulties in reaching a health care
centre.

Attitudes towards family
planning

In general, the women expressed a
positive attitude towards family plan-
ning (Table 3). Over 95% agreed
about the benefits of spacing children
and family planning for the health of
the child and mother. However, there
was some disagreement about the time
to start family planning, as 63.7% of
them agreed to start family planning
immediately only after the birth of the
first child.

Of 417 women who answered the
question about husband’s support, a
majority reported that their husbands
supported the use of family planning
(78.2%). Both they and their husband
agreed on the number of children they
were planning for in 61.4% of cases
(492/801).
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Table 2 Reasons for not using contraceptives among ever-married women in the

southern region of Jordan (n = 807)
Reason for not using contraceptives
Fertility-related reasons
Currently pregnant
Currently breastfeeding
Had difficulties getting pregnant
Want to get pregnant
Irregular sexual relationship
Not currently married
Had hysterectomy
Menopausal
No sexual contact
Total

Methods-related reasons
Health reasons
Afraid of side-effects

Difficulty in getting to the health centre

No appropriate methods available

Effects on normal body functions

No family planning service available at health

centre
Cost
Total

Opposition to use of contraceptives
Personal opposition
Husband'’s opposition
Other people’s opposition (rumours)
Religious reasons
Family member(s) opposition
Total

Information-related reasons

Don’t know method

Don't know where to get contraceptives

Total

No. )
103 12.8
88 10.9
43 5.3
36 4.5
19 24
14 1.7
11 14
4 0.5
0 0.0
318 394
0.0

27 3.3
12 1.5
0.5

0.5

0.5

0.0

0.0

51 6.3
0.0

3 0.4
3 0.4
3 0.4
1 0.1
0 0.0
10 1.2
0.0

0 0.0
0 0.0
0 0.0

Sources of information about
family planning

Of the 540 women who answered the
question about sources of information on
family planning television was the most
commonly reported source of informa-
tion about family planning (61.9%),
followed by health workers (60.3%) and
newspapers (16.1%) and radio (10.6%).
Other sources made a minimal contribu-
tion (workers in family planning, workers
in other organizations, husband, relatives,

friends, school or library) (11.4%).

Discussion

This study addressed issues related to

the health of Jordanian women in rural
areas and attempted to understand
these women’s family planning needs.
The study revealed that women in rural
areas of the southern region of Jordan
had incomplete knowledge about the
concept of family planning and some
women (8.7%) stated that they did not
know what family planning referred
to. In addition, 8.4% of them claimed
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Table 3 Attitudes toward family planning among ever-married women in the southern region of Jordan (n = 807)

If the parents postpone the next child, the woman will have

better health

Parents have to make a 2-year space between pregnancies

If there is spacing, the child will be in better health

I think parents have to use family planning methods to prevent

pregnancies

Using family planning methods just after delivery will prevent

unplanned pregnancies

I think it is appropriate to start family planning immediately

after the first child

Female sterilization (tubal ligation) is one way to avoid

pregnancy

785 97.3
785 97.3
779 96.5
733 90.8
637 78.9
513 63.6
221 274

Don't know Disagree
No. % No. %
13 1.6 6 0.7

9 11 10 1.2
15 1.9 10 1.2
38 4.7 33 4.1
56 6.9 111 13.8
55 6.8 235 291
80 9.9 502 62.2

never to have heard about any method
of avoiding pregnancy. The study indi-
cated that the most reported source of
information about family planning was
television, while health workers were
the second most common source of
information. This indicates a pressing
need to educate these women about
the concept of family planning and
available methods to avoid pregnancy.
The 2007 JPFHS revealed that 12%
of married women in Jordan had an
unmet need for family planning, $% for
spacing and 7% for limiting births [7].
Unmet need was highest among those
with no education, and among those in
the poorest households. It also varied by
governorate.

Nevertheless, the great majority of
the women in this study were familiar
with the concept of family planning;
91.4% had ever heard of methods to
avoid pregnancy and more than one-
third were currently using a contracep-
tive method. However, almost half of
women (43.4%) of reproductive age
were not using any family planning
method. When women were asked to
state their reasons for not using contra-
ceptive methods, none of them report-
ed not knowing about family planning
methods or where to get them. This
indicates that these women had access
to information related to contraceptive
use and knew where to obtain them.

Cost and lack of family planning ser-
vices were also not reported as barriers,
while reasons such as family members’
or husbands’ opposition or religious
reasons were reported by less than 1%
of women.

The prevalence of contraceptive
use showed that the most commonly
used methods of contraception among
women in southern rural Jordan were
oral contraceptives, IUD and with-
drawal. Female sterilization was only
used by 4.2% of women, suggesting a
possible lack of knowledge about this
method. These findings are consistent
with a previous study which found that
Jordanian Muslim women preferred
IUD as a contraceptive method and
that they believed that the IUD had
fewer side-effects than oral contracep-
tives [9].

Although women reported using
predominantly modern methods,
a high proportion (19.5%) relied on
the withdrawal method. Interest-
ingly among this study sample 32.3%
and 29.5% had knowledge about the
side-effects of oral contraceptive pills
and the IUD respectively. The simi-
lar frequencies of using methods and
having knowledge about their side-
effects indicate that women had good
knowledge about the methods of con-
traceptives that they use. However, the

high frequency of knowledge about

the most used methods and the very
low frequency of knowledge about the
least used methods also indicates that
women might lack knowledge about
the options available for contraception.
This may be related to the types of ser-
vices and supplies at the health centres
and family planning centres. Women
are coming from areas of rural poverty
and this may explain the tendency to
use the cheapest or free contraceptive
methods such as oral contraceptives
pills, condoms and withdrawal, and
avoid using more costly methods. Al-
though the ministry of health provides
family planning services at all primary
and comprehensive health care ser-
vices, only 54% of women in Jordan
used this service [7]. This raises the
issue whether women have sufficient
knowledge about the availability of
family planning services and whether
enough importance is given to postpar-
tum follow-up in which women have
the opportunity to be introduced to
family planning methods. These ques-
tions need further investigation.

Although women in our study had
a positive attitude toward contraceptive
use, a high percentage of women actu-
ally did not practise it. Some reasons
were logical and related to pregnancy
and menopause; however, other rea-
sons, such as health reasons, might need
further investigation.
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Conclusion

Women in the southern region of

Jordan showed positive attitudes
and knowledge about contracep-
tive use. However, the prevalence of
use of different methods highlight
some educational needs among the
women; fro example, women may

lack the appropriate information and
knowledge about female sterilization.
Although women value family plan-
ning for the health of the mother and
the child, they still may have problems
of understanding reasons for using
family planning. Health profession-
als should seize the opportunity to
plan for educational programmes and
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counselling sessions for women in

these areas.
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Seroprevalence of tetanus antibodies among

pregnant women in Duhok Governorate, Iraq
L. Hurmez,’ Q.S. Habeeb? and N.A. Al-Derzi’
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ABSTRACT Maternal immunization with tetanus toxoid (TT) is the most effective was to prevent neonatal tetanus.
In Duhok, Iraq data indicate low vaccination coverage. This study assessed TT immunization status among 600
randomly selected pregnant women attending Azadi teaching hospital, Duhok for delivery, by both tetanus
antibody seroprevalence and TT history. WHO criteria for protective levels were used for seroprevalence and
vaccination history. Overall, 90% of the women at delivery had protective tetanus antitoxin titres compared
to only 55% considered protected according to their vaccination history. Immunity rates for women who had
received no TT vaccination, 1 dose, 2 doses and = 3 doses were 28.0%, 92.6%, 100.0% and 99.0% respectively.
Groups with lower serological immunity levels were women aged less than 25 years, those reporting no history
of vaccination and those living in Akre, Bardarash or Shekhan districts of Duhok. Tetanus immunity determined
by seroprevalence of tetanus antitoxin levels exceeded that estimated by vaccination history, and serological
markers should be used instead of vaccination history in determining immunity status.

Séroprévalence des anticorps antitétaniques chez des femmes enceintes dans le Gouvernorat de Duhok (Iraq)

RESUME La vaccination des méres par I'anatoxine tétanique est laméthode la plus efficace de prévention du tétanos
néonatal. A Duhok (Iraq), les données indiquent que la couverture vaccinale est faible. La présente étude a évalué
le statut vaccinal pour I'anatoxine tétanique de 600 femmes enceintes sélectionnées aléatoirement et consultant
I'hopital universitaire Azadi a Duhok, pour leur accouchement. La méthode ELISA a permis de déterminer la
séroprévalence de ['anatoxine tétanique etles antécédents des patientes en la matiere. Les criteres de I'Organisation
mondiale de la Santé pour les taux protecteurs ont été utilisés pour la séroprévalence et les antécédents de
vaccination. Globalement, 90 % des femmes a l'accouchement avaient des titres d'antitoxine tétanique protecteurs
par rapport a seulement 55 % des femmes considérées comme protégées selon leurs antécédents de vaccination.
Les taux d'immunité chez les femmes n'ayant pas recu de vaccination antitétanique, ou ayant recu une dose, deux
doses ou trois doses ou moins représentaient 28,0 %, 92,6 %, 100,0 % et 99,0 % respectivement. Les groupes
présentant les niveaux d'immunité sérologiques les plus faibles étaient composés de femmes de moins de 25 ans
ou n'ayant jamais été vaccinées ou vivant dans les districts d'Akre, de Bardarash ou de Shekhan du gouvernorat de
Duhok. L'immunité antitétanique déterminée par la séroprévalence des taux d'antitoxine tétanique surpassait celle
estimée a partir des antécédents de vaccination. Par conséquent, les marqueurs sérologiques devraient étre utilisés
a la place des antécédents vaccinaux pour déterminer le statut immunitaire.
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Introduction

Neonatal tetanus is still a relatively
common disease with high mortality
among neonates in several developing
countries, including Iraq. Incidence
rates of more than 1 per 1000 live births
are documented in some areas [1], and
the disease is responsible for about 14%
of all annual neonatal deaths, claiming
about 180 000 lives worldwide every
year [2,3]. The disease can, however,
be easily prevented mainly by maternal
immunization with tetanus toxoid (TT')
vaccine and by aseptic obstetric and
postnatal care practices [4]. The efficacy
of the TI' vaccine before and during
pregnancy in preventing neonatal
tetanus has been demonstrated [S—7].
Although subject to debate, measure-
ment of tetanus antitoxin specific IgG
has been used as a monitor of protec-
tion and various studies suggest that the
minimum level of antibody required for
protectionis 0.01 ITU/mL [8].

According to the Duhok Directo-
rate of Health, coverage of TI'2+ (2
or more TT' injections) for 2007 was
30.0%, for 2008 was 31.7% and for 2009
was 32.7%. However, this cannot be
considered an indicator of the immu-
nity situation due to recording, report-
ing and coverage calculation constraints
[9]. In Iraq the multiple indicator cluster
survey (MICS) implemented in 2006
showed that the percentage of moth-
ers with a birth in the last 12 months
protected against tetanus was 61.4%
for Iraq, 59.4% for Kurdistan and 50.1%
for Duhok province [10]. The World
Health Organization (WHO) stand-
ard 30 clusters survey conducted by
the Regional Ministry of Health and
UNICEEF in Kurdistan in 2007 showed
that the percentage of mothers pro-
tected against tetanus at the time of
delivery was 31.3% for Duhok, 52.6%
for Sulemaniya and 58.4% for Erbil [11].

This low protection was considered
one of the main obstacles facing the

Expanded Programme on Immuniza-
tion (EPI) in Duhok Governorate.

However, it was thought that these fig-
ures did not indicate the real coverage
or immunity against tetanus in the gov-
ernorate. Exhaustive literature searches
could not trace any previous study in
Iraq that assessed serological immunity
against neonatal tetanus apart from 1
study that assessed the efficacy of the
vaccine in 1996 [12].

The aim of this study therefore was
to determine the seroprevalence of
tetanus antitoxin levels among pregnant
women in Duhok, and its relation to TT
history, age and residence.

Study design and setting

A cross-sectional seroprevalence study
was conducted in Duhok Governorate/
Iraqi Kurdistan Region. The Governo-
rate is composed of 7 districts: Duhok,
Shekhan, Sumel, Zakho, Amedy, Akre
and Bardarash. Participants were
enrolled at Azadi Teaching Hospital
which is the only tertiary hospital in the
governorate. It receives referred labour
cases (normal, complicated and emer-
gency) from all districts.

Study sample

The sample comprised women attend-
ing Azadi teaching hospital for delivery
between 16 March and 2 May 2009
and who were eligible for inclusion. A
woman was considered eligible when
prepared for admission to the deliv-
ery room (for second stage manage-
ment) or to the operation theatre (for
caesarean section). Exclusion criteria
were: pregnant women attending from
other provinces, and cases with blood
sampling errors including inadequate
volume, and haemolysed, lipaemic and
icteric samples.

Sample size and enrolment

The estimated mid-year population
of Duhok Governorate for 2008 was
985 946 with 39 438 expected annual

deliveries [9]. The required sample size
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was determined according to the formu-
la[13]:n=(2x 1-a/2)(1-p)/(e*x p),
where (72 x 1-a/2) = 95% confidence
interval, a =alphalevel (0.05), pis the as-
sumed prevalence of immunity against
tetanus (0.31) [11], and e is the relative
precision (0.15). Thus the estimated
sample size was 380. The number was
increased to increase sample homo-
geneity and sampling proportional to
district size was done to enhance repre-
sentativeness.

A systematic random sampling pro-
cedure was used to enrol every fourth eli-
gible pregnant women until the assigned
proportion for each district was achieved.
Thus a total of 600 eligible pregnant

women were included in the study.

Determination of immune
status

Immune status for tetanus was assessed
in 2 ways.

Anti-tetanus-IgG antibody level. In ac-
cordance with WHO standards, IgG
levels > 0.15 IU/mL were considered
protective [8].

Vaccination history. In accordance
with WHO recommendations, women
were considered immune if they had
received: i) 2 doses of TT vaccine in the
current pregnancy, or ii) 1 dose in the
current pregnancy and > 1 previously,
oriii) no doses in current pregnancy but
> 2 doses previously. Women were con-
sidered non-immune at the time of the
current delivery if they had received: i)
1 dose only of TT vaccine in the current
pregnancy or previousiy, orii) no doses
in the current pregnancy and > 2 doses
previously but not within the expected
period of protection at the time of the
last delivery, or iii) no doses in current
pregnancy and > 2 doses previously but
the date of and years since the last dose
was not remembered, or iv) no doses
in the current pregnancy or previousiy
[14].

Data collection

A detailed immunization history of the
mothers was obtained either from her
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immunization card, if available, or oth-
erwise according to her recollection of
immunization.

A S mL blood sample was drawn
into a clean plain tube without antico-
agulant and incubated in a water bath at
37°C for optimal separation followed
by centrifugation at 2000-3000 rpm
for 10 minutes. The sera were separated
in plain tubes. Then 1 mL serum was
transferred to a crayon vial (special
laboratory tube fit for deep freezing
and long-distance transportation) and
stored at —40 °C until transferred by
air in a cool-box with frozen ice packs
to the WHO regional laboratory in
Muscat, Oman for estimation of teta-
nus antitoxin IgG level. The SERION
ELISA classic Tetanus IgG kit was used
(Virion\Serion, Germany). The ELISA
assay procedure was carried out using
BioMérieux ELISA reader 25 with Lab
Systems Inc. well washer 4 [8].

Ethical considerations

The study wasapproved by the Research
Ethics Committee. Women were in-
formed about the objectives of study
and their written consent to participate
obtained. None refused to participate.

Data analysis

Data were analysed using SPSS, ver-
sion 16 and Epi Info, version 3.5.1.
For categorical variables, frequency
and proportions were computed, and
proportions were compared using the
chi-squared test. A P-value less than 0.05
was considered statistically significant.

Over 50% of the pregnant women en-

rolled were aged 18-29 years. The ma-
jority (87%) were housewives and about
50% were illiterate. About 75% of the
women reported seeking antenatal care
services during the current pregnancy.
Table 1 shows serum levels of
tetanus antitoxin IgG. The first 2 groups
were seronegative with titres up to 0.15

[U/mL; they represented 10.0 % of
the sample with the rest considered
immune, with IgG antibody levels >
0.15 IU/mL. The majority of women
(63.7%) had anti-tetanus IgG antibody
levels > 1.0 TU/mL.

Table 2 shows that seropositivity in-
creased with increasing age as reflected
by the high non-immune rates (20.8%)
in the age group under 18 years com-
pared to those >3S years (4.2 %).

Table 3 shows antibody levels by
district. The highest rate of immu-
nity was among women from Amedy
(94.4%), followed by Duhok (94.0%),
Sumel (93.9%) and Zakho (89.7%);
the lowest rate was among women from
Akre (80.8%).

Table 4 shows that among women
who never received TT vaccination dur-
ing pregnancy or adulthood, only 28%
were immune, compared with 92.6%
and 100% for those receiving 1 and 2
TT doses respectively. It also shows
that only 13.8% of those who did not

receive vaccination during the current
pregnancy were non-immune, and this
decreased to 3.6% and 0.0% among
those who received 1 and 2 doses of TT'
respectively in the current pregnancy.

Table S shows the correlation be-
tween tetanus immunity according to
TT history and immunity according to
anti-tetanus IgG seroprevalence. Ac-
cording to mothers’ verbal histories, 331
(55.2 %) were considered protected at
the time of their current delivery. Two
women were later found to be non-im-
mune by blood test. The other 329 were
divided into 3 subcategories: first, those
reported to have received 2 injections of
TT' during their current pregnancy 105
(17.5 % of the total sample); second,
those reported to have received 1 TT
dose during their current pregnancy and
at least 1 dose previously 69 (11.5%).
Third, those with no vaccination in the
current pregnancy but with > 2 TT" in-
jections previously and still within the
protection time 155 (25.8%).

Table 1 Distribution of study sample by tetanus antitoxin IgG level

IgG level (IU/mL)
<0.016
0.016-0.15
0.16-0.5

0.51-1.0

1.1-5.0

>5.0

Total

No. (%) Cumulative %
5(0.8) 0.8
55(9.2) 10.0
9 (11.5) 21.5
9(14.8) 36.3
268 (44.7) 81.0
114 (19.0) 100

600 (100)

Table 2 Tetanus immunity (IgG > 0.15 IlU/mL) among the study sample by age

group

Age group (years)

Immune

<18 19 (79.2)
18-24 126 (83.4)
25-29 177 (90.3)
30-34 104 (94.5)
35+ 114 (95.8)
Total 540 (90.0)

Immunity status

Non immune

No. (%)

5(20.8) 24
25(16.6) 151
9(9.7) 196

6(5.5) 110

5(4.2) 19

60 (10.0) 600

{?=17333,df=4, P=0.002.
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District

Immune

No. (%)
Amedy 51(94.4)
Duhok 158 (94.0)
Sumel 62(93.9)
Zakho 113 (89.7)
Shekhan 47 (87.0)
Bardarash 46 (85.2)
Akre 63(80.8)
Total 540 (90.0)

Table 3 Tetanus immunity (IgG > 0.15 lU/mL) among the study sample by district

Immunity status

Non-immune

No. (%)

3(5.6) 54
10 (6.0) 168

4(6.1) 66
13 (10.3) 126

7 (13.0) 54

8 (14.8) 54
15 (19.2) 78
60 (10.0) 600

£ =14.698, df= 6, P=0.023.

There were 269 (44.8%) women
considered non-immune at the time of
the current delivery according to their
self-reported TT' history: 75 reported
never having had a TI" injection, and
166 reported having had > 2 injections
but were no longer within the period of
protection at time of the current deliv-
ery, or the date of and years since the last
TT dose was not remembered.

Despite the high rates of non-
immunity according to vaccination his-
tory, there were high rates of serological
immunity. Only those who had never
received TT vaccination in their cur-
rent pregnancy or previously had low
immunity 28.0% (21 mothers out of 75
who reported such history).

Discussion

Part of the national immunization pro-

gramme in Iraq is providing vaccination
to all pregnant women during the second
and third trimesters of pregnancy. It is
usually difhcult to assess coverage reliably
on the basis of reports of TI' doses ad-
ministered and determination of tetanus
antitoxin levels is the most reliable indica-
tor yielding a more accurate estimate of
protection; it is also a good way to moni-
tor the effectiveness of any vaccination
strategy for pregnant women [15,16].
Data from the EPI unit during the
last 10 years indicate that TT'l and TI'2+
coverage rates for both pregnant women
and women of child-bearing age never
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reached 50% in Duhok [17]. Previous
studies that estimated tetanus immunity
in Duhok and in the Kurdistan region by
vaccination coverage rates, revealed that
tetanus immunization was inadequate
[11]. The only serological study carried
out in Duhok in 1996 assessed the ef-
ficacy of the vaccine and campaigns. It
was based on a passive haemagglutina-
tion assay and could not estimate the
prevalence among pregnant women
because the study enrolled a total of
268 previously vaccinated individuals.
The study, nevertheless, showed that 40
out of 50 women (80%) had protective
antibody levels which, > 0.01 IU/mL
according to the assay used [12].

Tetanus immunity status among
pregnant women in this study was
analysed in reference to TT vaccinations
regardless of diphtheria, pertussis, teta-
nus (DPT)/diphtheria, tetanus (DT)
vaccinations in their childhood because
dependence on childhood vaccination
history could have resulted in added
recall bias.

Indirect ELISA techniques are
simple, sensitive, rapid and inexpensive
tools for mass screening of the popu-
lation but are generally less specific
than the in vivo neutralization method.
Good correlation between the indirect
ELISA and neutralization assays has
been demonstrated, although this is

No. of doses of TT

Table 4 Tetanus immunity (IgG > 0.15 IU/mL) among the study sample by number of TT doses received

Immunity status

Immune Non-immune
No. (%)
Ever received
0 21(28.0) 54(72.0) 75
1 25(92.6) 2(74) 27
3.674 <0.0001
2 104 (100) 0(0.0) 104
>2 390 (99.0) 4(1.0) 394
In current pregnancy
0 355(86.2) 57 (13.8) 412
1 80 (96.4) 3(3.6) 83
2216 <0.0001
2 105 (100.0) 0(0.0) 105
Total 540 (90.0) 60 (10.0) 600

TT = tetanus toxoid.




e el el
ealudlsasdl

Lo 1 32 denall Aol

Table 5 Tetanus antitoxin seroprevalence (IgG > 0.15 IlU/mL) by TT vaccination history

Seropositivity
Non- immune
No. (%)

Immune

No. (%)

Considered immune at time of current delivery

2 doses in current pregnancy 105 (100.0) 0(0.0) 105
1dose in current pregnancy and > 1 previously 69 (97.2) 2(2.8) 71
None in current pregnancy, but > 2 previously s
(and the mother still in the expected period of
protection at time of her current delivery) 155 (100) 0(0.0) 155
Total forimmune cases at time of delivery
according to TT history 329 (99.4) 2(0.6) 331

Considered non-immune at time of current delivery
1dose only in current pregnancy or previously 26(92.9) 2(71) 28
0 doses in current pregnancy and > 2 previously,
but the mother no longer in the expected period of
protection at time of current delivery 41(100.0) 0(0.0) 4] e

<0.

0 doses in current pregnancy and > 2 previously,
but date of and years since last dose not
remembered 123 (98.4) 2 (1.6) 125
0 doses in current pregnancy or previously 21(28.0) 54 (72.0) 75
Total for non-immune at time of delivery according
to TT history 211(78.4) 58 (21.6) 269

Grand total 540 (90.0) 60 (10.0) 600

“Fisher exact test.

TT = tetanus toxoid.

generally when antibody concentra-
tions are above 0.16-0.2 IU/mL [18].
Indirect ELISA, however, overestimates
titres lower than this range when com-
pared to the neutralization assay [19].
An antitoxin concentration above 0.15
[U/mL is the preferred correlate of pro-
tection based on the results of ELISA
[8,20], which was applied in our study
as a cut-off point between immune and
non-immune cases.

In Ankara, Turkey a similar study
using ELISA testing in pregnant women
at the time of delivery revealed an im-
munity rate of 69% using a cut-off level
> 0.6 IU/mL. Other studies have inves-
tigated the community in general and
not just pregnant women or women
of child bearing age, also using ELISA
testing and a 0.15 TU/ml cut-off; thus
an immunity rate of 80% was found in
the Kocaeli region in Turkey [21], 68%
in Egypt [22] and 72% in the Unites
States of America [23]. In our study us-
ing the same test procedure and cut-off

level, however, the immunity rate was
higher (90%). This may be attributed
to different time periods of the studies;
the previous studies were conducted
between 2002 and 20085, while our
study was done in 2009 after extensive
WHO efforts to include TT vaccination
for pregnant females in the routine EPI
programme in Iraq.

Despite the high antitoxin seropreva-
lence in the present study, only 54.8 % of
the mothers were considered protected
according to theirimmunization history,
which similar to what has been found
in previous local surveys [10,11]. Only
10% of the sample were seronegative
(< 0.15 IU/mL). This finding contrasts
with the large number of women who
were considered non-immune at the
time of current delivery. This discrepan-
cy highlights the mismatch between the
proposed protective antibody cut-oft
level and the immunity status gauged by
reasonably dependable history data. It is

interesting to note that if the cut-off level

were raised to 1.0 IU/ml, the non-im-
mune women would constitute 36.3%
of the sample, which represents a better
match between serological protection

and history data.

In contrast to several previous stud-
ies, antibody protective levels increased
with increasing age [21]. This may be
due to the fact that our study included
only pregnant women, i.e. only those
of child-bearing age (15 to 49 years),
and those were the ages of women who
were included in the neonatal tetanus
elimination programme initiated in the
early 1980s. The lower rate of immunity
exhibited by those under 18 years of age
(79.2%) may be attributed to the wan-
ing immunity from their uncompleted
TT vaccination or to childhood DPT
vaccination.

For mothers who reported receiving
no vaccination, only 28.0% were found
immune by IgG level. This is consistent
with results obtained in other studies
such as in Turkey [21] and the Central
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African Republic [14]. Underreporting
of TT' doses may be the main reason.

Overall sample assessment by vacci-
nation history revealed 55.2% immune.
Almost all mothers who were expected
to be immune at delivery according to
their immunization history (99.4%)
showed high immunity status reflected
by antibody titres of more than 0.151U/
mL. This was found even among those
who had received no vaccination dur-
ing the current pregnancy, but appar-
ently had achieved the IgG threshold
earlier. On the other hand 784 % who
were not expected to be immune at

delivery according to their immuniza-
tion history had high antibody titres
including even 28% of those with no
vaccination history. These results are
similar to those found in the Central
African Republic [14]. This may be due
to underreporting or to their past child-
hood immunization with DPT.

Conclusions and

recommendations

Tetanus immunity determined by
serological markers exceeds that
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estimated by vaccination history and
those reported by the previous local
surveys. Accordingly, and if facilities
and resources are available, it is advis-
able to depend on seroprevalence of
antibody titres especially when data
recorded on cards are not easily avail-

able.
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Child physical abuse in Bahrain: a 10-year study,
2000-2009
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ABSTRACT To improve the understanding of child physical abuse, assess its magnitude, and identify the
presentations and the characteristics of the victims, their families and the offenders, we carried out a retrospective
review of 237 child physical abuse cases evaluated over 10 years (2000-2009) in a tertiary hospital in Bahrain.
Mean age of the children was 7 years, 58% were males. The annual number of reported cases increased from
11in 2000 to 54 in 2009. Skin manifestations were seen in 59.0%, fractures in 10.5% and head injuries in 9.7%.
The perpetrators were adults (89%), males (64%) and known to the child (98%). Referral to law enforcement was
made in 48% of the cases. About10% of the children were removed from the abusive environment. The increase
in reported cases of child physical abuse calls for strengthening of child protection services.

Violence physique infligée a I'enfant a Bahrein : une étude sur10 ans, 2000-2009

RESUME Pour accroitre les connaissances sur la violence physique infligée a I'enfant, évaluer I'ampleur du
phénomene, relever les présentations des victimes et les caractéristiques de ces dernieres ainsi que celles de
leur famille et des agresseurs, nous avons mené un examen rétrospectif de 237 cas de violence physique infligés
al'enfant, évalués sur dix ans (2000-2009) dans un hopital de soins tertiaires a Bahrein. L'age moyen des enfants
était sept ans, et 58 % étaient de sexe masculin. Le nombre annuel de cas notifiés est passé de 11 en 2000 a
54 en 2009. Des manifestations cutanées ont été observées dans 59,0 % des cas, des fractures dans 10,5 % des
cas et des blessures a la téte dans 9,7 %. Les agresseurs étaient des adultes (89 %), de sexe masculin (64 %) et
étaient connus de I'enfant (98 %). La police a été contactée dans 48 % des cas. Environ 10 % des enfants ont
été soustraits de I'environnement violent ou ils vivaient. L'augmentation des cas notifiés de violence physique
infligée a l'enfant appelle un renforcement des services de protection en la matiere.
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Introduction

Child abuse and neglect (CAN) is a
universal problem. The United Nations
(UN) Secretary General's 2006 study
on violence against children uncovered
the magnitude of child maltreatment
and the gross violation of children’s
rights across the globe [ 1]. Physical vio-
lence as defined by the United Nations
study is “the intentional use of physical
force against a child that either results
in or has a high likelihood of resulting
in harm to the child’s health, survival,

development or dignity” [1].
CAN is a major public health and

social problem with devastating short
and long-term consequences. Most
children will have minor injuries but
many might also have serious and life-
threatening conditions and some may
even die. Long-term consequences of
CAN may manifest as mental diseases
such as depression and psychosis or
physical illnesses such as diabetes melli-
tus, heart disease and cancer, which can
manifest S0 years after the occurrence

of abuse [2].

A study in the United States of
America (USA) showed that nearly 3
million children experienced CAN as
defined by the Endangerment Standard
Definition of maltreatment [3]. Over
half of these children were physically
abused (57%), more than a third (36%)
were emotionally abused and around
a fifth (22%) were sexually abused.
An international collaborative study
documented mothers” use of harsh or
moderate forms of physical punish-
ments by 4% of American women, 4%
of Chileans, 21% of Filipinos, 26% of
Egyptians and 36% of Indians [4]. It
clearly shows that the rate of physical
abuse is over 6 times greater in Egypt
and 9 times greater in India than in
the USA and Chile. Another study of
abuse among 555 adolescent students
in Beni Suef, Egypt, documented an
overall abuse prevalence 0f 36.6% [S]. A
cross-sectional study of schoolchildren
in Alexandria, Egypt, revealed that more

than a third were disciplined physically
in the form of beating; a few were also
burned or tied up [6].

Inastudy that provided an overview
of the problem and patterns of child
abuse and neglect in the 7 countries
of the Arabian Peninsula, CAN was
documented in Bahrain, Saudi Arabia,
Kuwait, Oman and Yemen [7]. A more
recent study conducted in Saudi Arabia
from 2000 to 2008 reported 133 cases
of CAN [8]. A retrospective study on
a random sample of 1897 female uni-
versity students in Jeddah reported ex-
posure to physical and emotional child
abuse by 45.1% and 50.6% of students
respectively, and 2.9% reported expo-
sure to forced contact sexual assault [9].

Further evidence comes from a
survey of 117 paediatricians in Kuwait
in which 50% reported having encoun-
tered at least 1 case of abuse and up to
3 cases of neglect in the preceding year
[10]. Physical punishment as a means of
child discipline was supported by 86%
of parents in another Kuwaiti survey
[11].

In Bahrain, in a study conducted
from 1991 to 2001, 60 children were
seen in Sulmaniya Medical Complex
with the diagnosis of child physical
abuse. The most common manifesta-
tions were bruises in 45% and burns in
27%; fractures were identified in 25%
and head injuries in 19%; 3 cases had
abdominal injuries and 4 patients died
[12]. Another study in Bahrain docu-
mented the widespread use of corpo-
ral punishment of girls at schools and
homes [13].

The aforementioned research
findings about CAN dispel the myth
that child abuse is rare in our region.
Furthermore, it uncovers the limited
information known about the phenom-
enon of CAN and the gaps in our
knowledge. This study is an attempt to
fill some of the gaps and to effectively
address the problem. In addition, our
findings may have implications for the

health of the population and the health
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system policy in Bahrain. The results are
expected to potentially contribute to
decision-making related to health care,
social policy and legal reforms related to
child protection.

The general objective of this study
was toimprove the understanding of the
phenomenon of child physical abuse
in Bahrain. Specific objectives were to
assess the magnitude of child physical
abuse and to identify the presentations,
family characteristics, and profiles of the

abused and the offenders and identify

the various forms of interventions.

Sulmaniya Medical Complex is the

main secondary and tertiary care gen-
eral hospital in Bahrain with about 1000
beds, of which 135 are paediatric beds.
The Child Protection Unit at the hos-
pital is run by a multidisciplinary team
providing full assessment and treatment
for all cases of CAN referred to the hos-
pital. The team includes paediatricians,
child psychiatrists, social workers and
nurses.

We carried out this descriptive,
retrospective review of the Child Pro-
tection Unit medical records of child
physical abuse cases evaluated over the
10 years from January 2000 to Decem-
ber 2009.

The operational definition of child
physical abuse adopted in the current
study was “child abuse that results in
physical injuries, including fracture,
burns, bruises, welts, cuts, and internal
injuries. It also includes shaking, deliber-
ate poisoning, suffocation, drowning,
and “fictitious disorders by proxy” [14].

Data collection was done by the
2 investigators and involved review-
ing all patients’ files, recording the re-
quired data and coding it carefully. Data
management and analysis was done
using SPSS, version 17 for Windows.
The coded data were entered by 2 data
entry specialists. Data were checked for
accuracy and errors of coding by the
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data entry specialists and the authors in-
dependently. Data were inspected care-
fully and frequency distribution done
for all variables; any odd codes or items
were double checked and corrected
or deleted accordingly. This process
extended from July 2009 to June 2010.

The study included all children from
birth to below 18 years of age who were
evaluated by the Child Protection Unit
for physical abuse, with or without sex-
ual abuse. Cases with sexual abuse only
were excluded because the focus of this
report was child physical abuse. Cases
that had signs and symptoms indicative
of diseases mimicking child abuse or
incidental injuries were excluded.

The key elements included were
the demographic data, family, child and
perpetrators characteristics, the nature
of injuries to the child, and interven-
tions. The nature of father’s job was used
as a general measure of socioeconomic
status. Highly paid jobs were manag-
ers and professionals such as doctors,
engineers and lawyers. Moderately paid
jobs included teachers and supervisors.
Low-paid jobs were labouring and other
blue collar jobs.

In this review of medical records, the
identity of the patients was kept strictly
confidential. Institutional scientific and
ethical clearance for this research pro-
posal was obtained from the Health
Research Committee at Sulmaniya
Medical Complex. This study was not
funded by any funding agency and there
was no conflict of interest to be declared

by the authors.

The records over a 10-year period,
January 2000-December 2009, were
reviewed. The total number of chil-
dren was 237, 152 (64%) of them had
physical abuse only and 85 (36%) were
subjected to both physical and sexual

abuse. Abuse was classed as certain
in 204 (86%), very suspicious in 23
(10%) and suspicious in 10 (4%) of

the cases. Unsubstantiated cases were
not included and their details were un-
known because they were not included
in the child abuse register. Details of the
abused children’s demographics are
presented in Table 1. The vast majority
(88%) of the cases were in children aged
12 years or under and some 28% were
preschoolers.

Over the 10 years there was a clear
increase in the number of cases, in par-
ticular after 2005, from 11 cases per year
in 2000 to 54 in 2009 (Table 2). Child
physical abuse occurred in all areas of
Bahrain; however, in order of frequency,
Manama, Muharraq, Northern area

and Hamad Town had higher numbers
than other regions and this corresponds
with the higher population density in
those areas [ 15].

Sources of referrals are presented in
Table 3. Most of the referrals came from
other departments at SMC. It is notice-
able that referrals from schools were
very small, only 3%. This is question-
able taking in consideration that almost
100% of children in the community go
through the school system and spend
6-8 hours daily.

Skin manifestations were the most

frequent presentation of child physical
abuse (59.0%), followed by swellings

Table 1 Sociodemographic characteristics of the 237 abused children in Bahrain,

2000-2009

Characteristic

Sex
Male
Female

Nationality
Bahraini
Non-Bahraini

School and age (years)
Preschool <3
Kindergarten 3-< 6
Primary school 6-12
Intermediate 13-15
Secondary 16-18

Unknown

No. %
137 58
100 42
204 86
33 14
64 28
15 7
121 53
25 1
1
4

Mean age was 7 years (range 1 day-17 years).

Table 2 Prevalence of child physical abuse documented at Sulmaniya Medical

Complex, Manama, Bahrain, by year
Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
Total

No. %
n 4.6
19 8.0
16 6.8
14 5.9
8 34
1 4.6
34 14.3
41 17.3
29 12.2
54 22.8
237 100.0
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Table 3 Sources of referral to the Child Protection Unit of Sulmaniya Medical (19.0%) fractures (10.5%) and head in-
Complex of the 237 abused children in Bahrain, 2000-2009 juries (9.7%) (Table 4). Four fatal cases
SENTEs No. % occurred in infants under 1 year of age
Other departments in Sulmaniya Medical who presented with apnoea, seizures
Complex 97 41 and coma, with head injury as the cause
Local health centre 33 14 of death.
Centre for child protection 32 13 Family characteristics are shown
Police 21 9 on Table S. The rate of illiteracy among
Public prosecutor 4 2 fathers and mothers were 16.0% and
School 3 11.7% respectively. The average number
Private clinic or hospital 3 1 of children was 4 per family, with arange

of 1-16.

Perpetrators came from all socio-
economic and education levels, and no

Table 4 Child physical abuse presentation in 237 abused children in Bahrain, specific pattern emerges (Table6).

2000-2009

Presentation No 5 Fathers were the most common
S - o~ physical abusers (36%), followed by
Swelling 45 19.0 mothers (28%) (Table 7). Overall, 193
Bum - ]3. 3 (98%) of the abusers were well known

: to the child.

Fractures 25 10.5

eral oy 23 o0 Children received medical care in
i . 72 196 (83%) cases and surgical treatment
I i 4' . in 23 (10%). Additionally, 171 (72%)
Abdorminal injury . ].3 were referred for psychiatric assess-

inju .

ment/treatment and 204 (86%) for
“Included in head injury. L1 . L1 .

social intervention. Social intervention
starts with full assessment of socio-

economic status and provides support

Table 5 Characteristics of the families of the 237 abused children in Bahrain, and guidance in child rearing, family
2000-2009 counselling and the referral to various
Characteristic No. % ministries for financial and housing ad-
Socioeconomic status® vice, child placement and legal support.
Low 124 53.0 Referral to the police and public
Middle 7 31.0 prosecution was done in 114 (48%)
High 23 10.0 and 66 (28%) of the cases respectively;
Parents divorced 63 27.0 30 (13%) of these reached the court
Father’s wives and 25 (10.5%) were removed from
1 181 80.0 the abusive environment, either by re-
>2 17 70 moving the child from the family or by
Father unemployed 97 12.0 granting custody to the non-abusive
Altaaliallahee parent or to a grandmother by public
Father 51 21.0 prosecutors or a court order.
Mother 9 3.8
Drug abuse " "
Mother 6 5 This study revealed a clear increase in
Criminal record the number of reported child physical
Rl 39 16.5 abuse cases over the 10 years covered in
dotlicy ? 38 the study. A similar trend of increase in
*Some data are missing. the number of reported cases of CAN
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Table 6 Characteristics of the offenders in the cases of 237 abused children in

Bahrain, 2000-2009
Characteristic
Nationality

Bahraini
Non-Bahraini
Unknown

Sex

Male
Female
Age
Adult
Adolescent
Other child
Education
Illiterate
Primary education
Secondary education
College graduate
Drop-out
Unknown

Alcohol abuse

Drug abuse

Criminal record

No. %
104 44
36 15
97 41
139 64
78 36
183 89
20 10
3 1.5
16 10
64 41
43 27
32 20
3 2
79 33
37 16
17 7
47 20

was documented in a similar previous
study in Bahrain [12]. This increase
may reflect a genuine rise in the inci-
dence of child physical abuse or it may

reflect an improvement in recognition

and referral of cases by professionals,
which can be attributed to the upsurge
in national and international interest
and professional educational activities
about CAN. Any such improvement

Table 7 Offender’s relationship to the child in the cases of 237 abused children in

Bahrain, 2000-2009
Relationship

Father

Mother

Teacher
Housemaid/babysitter
Other relative
Step-father
Step-mother

Sibling

Stranger

School friend
Neighbour

Family friend

School employee
Total

No. %
70 36
54 28
12 6

1 6
10 5

9 5

8 4

7 4

4 2

3 1.5

2 1

2 1

1 0.5
193 100

In 44 cases, the relationship was unknown or unrecorded.

in reporting may also be due to the
increase in public consciousness as a
result of increasing media reporting and
awareness campaigns.

A similar trend was documented
in a study done in Saudi Arabia from
2000 to 2008 in which the number of
referred CAN cases increased 10-fold
[8]. Internationally, the World Perspec-
tives on Child Abuse report indicated
that two-thirds of the responding pro-
fessionals from S8 countries around
the globe reported that the number of
child abuse cases has increased in their
countries [ 16].

Similarly, in the USA, there was an
unrelenting rise in the incidence of child
maltreatment. However, the 2005 na-
tional incidence study of CAN reported
for the first time a reversal in this trend
3]

Males represented 58% and females
42% of the children in this study. This
over-representation of males is con-
sistent with the previous report about
child physical abuse in Bahrain in which
63% were males and 37% were females
[12]. However, this is a departure from
international data which indicate that
females were the main victims in CAN
[1,3] The exact cause is unclear; some
cultural factors may play a role. Further
study is needed to understand this phe-
nomenon.

Furthermore, a global perspective
on corporal punishment and gender is
highlighted recently by a study based on
interviews conducted with 1398 moth-
ers, 1146 fathers, and 1417 children (age
range 7-10 years) in China, Colombia,
Italy, Jordan, Kenya, the Philippines,
Sweden, Thailand, and the United States.
Across the entire sample, 54% of girls
and 58% of boys had experienced mild
corporal punishment, and 13% of girls
and 14% of boys had experienced severe
corporal punishment Overall, boys were
more frequently punished physically
than were girls. This is compatible with
the findings in our study [17].

The main victims of child physical
abuse in our study were children 6-12

T g1 G2 L)l Al
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years followed by children under 3
years, diminishing with increasing age.
This is compatible with the observation
in most international studies in which
younger children are at more risk of all
forms of CAN. Preschoolers, however,
were fewer than primary school chil-
dren in this study. This might reflect a
genuine low risk of abuse or it may be
because the very young are less verbal
and/or less likely to be visible to pro-
fessionals or adults outside the family
circle. This finding means that focusing
preventive measures on preschoolers
and primary school children and their
families would address over 80% of at-

risk children.

Most of the referrals in this study
came from governmental medical facili-
ties. However, it is noticeable that refer-
ral from schools was only 3% and from
private clinics and hospitals only 1%.
This is atypical because schools are ex-
pected to be the main source of referral
due to the intensive daily contact with
almost all children, especially in Bahrain
where the student enrolment rate is
over 100% annually [18]. In contrast,
in the USA school staft predominated
as a source of recognition of maltreated
children, recognizing 52% of the chil-
dren who suffered harm standard mal-
treatment [3]. It is not clear if this study
finding of low referral is due to the lack
of recognition of child physical abuse by
school staft and private sector medical
personnel or to unwillingness to refer
cases or to both factors. None-the-less,
this finding clearly indicates that the vast
majority of child physical abuse cases is
not addressed and emphasizes the need
for a mandatory reporting law.

It is well documented in studies of
child physical abuse around the world
that skin manifestations were the most
frequent presentation. The rate of frac-
tures in this study was 10.5% and head
injury was 9.7%. This is lower than the
rate documented in the previous study
(25% and 19% respectively) [12]. In
comparison, a retrospective study from
Egypt evaluated 41 cases of child deaths

from family violence and found that
the highest incidence occurred in those
aged 3-6 years (39.0%) [19]

The parents of 27% of the children
were divorced; this is much higher than
the reported rate of divorce (15%)
among the general population in Bah-
rain [18]. Unemployment rate among
the fathers of abused children was 12%,
which is more than double the official
unemployment rate estimate among
the general population of Bahrain [18].
Low socioeconomic status is overrep-
resented in this study sample (53%),
however, all socioeconomic classes were
represented and it is probably safe to
say that although lower socioeconomic
class might put children at greater risk
of CAN, higher socioeconomic class
does not guarantee the child’s safety.
This highlights the multifactorial risk
factors of CAN.

The rate of illiteracy among the fa-
thers (16%) is more than double the
rate of adult illiteracy among the general
population in Bahrain, which is 7.5% for
males over 15 years of age [15]. How-
ever, mother's illiteracy rate was 11.7%,
which is actually lower than the 17%
rate among the general females popula-
tion over 15 years of age [15]. It is also
lower than the fathers of the children in
the study sample. However, the general
population illiteracy rate was obtained
from the last census, 2001, and most
likely the rates have changed since then.

Substance abuse and criminal re-
cords were reported among the fathers
and mothers of this study sample. Al-
though no data available about the gen-
eral population for comparison, these
rates might underestimate the size of the
problem because the study depended
on the parents’ report.

Most of the known physical abusers
were male adults. The predominance of
male perpetrators is well documented
in CAN studies throughout the world,
especially where patriarchal attitudes
prevail [1]. In the USA, male offenders
were more frequent than females (62%

La Revue de Santé de la Méditerranée orientale

versus 41%) and similar to this study,
the proportion of male perpetrators was
even greater in the child sexual abuse
category (87% males versus 11% fe-
males) [3]. Similarly, in the study from
Egypt the majority of perpetrators of
fatal cases were males (75.62%) [19].
Therefore, including males as a target
group in preventive measures is essen-
tial in the quest to combat CAN.

We found that biological parents
were responsible for 64% of child physi-
cal abuse, and overall 98% of the abusers
were well known to the child and sup-
posed to be a source of trust and secu-
rity rather than intimidation and threat.
Similarly, a study of female university
students in Jeddah revealed that parents
and siblings were the main perpetrators
of both physical and emotional abuse
[9] Likewise, in a USA study biological
parents were responsible for 81% of the
maltreatment [3].

Perpetrators in this study came
from various educational backgrounds
and from all socioeconomic classes,
once again emphasizing that there is
no specific distinguishing attribute or
profile for offenders: they come from
all walks of life. In this study, 10.5% of
the children were removed from the
abusive environment. In comparison, in
the 2000 study [12] none of the abused
children were removed from the family.

Overall, there has been an improve-
ment in responding to CAN in Bahrain;
this may be attributed to better com-
munication between professionals from
different sectors and disciplines and to
the existence of intervention guidelines
and the establishment in May 2007 of
the Child Protection Centre, a multi-
disciplinary facility under the auspices
of the Ministry of Social Development.
The centre provides social, psychologi-
cal and medical assessment and treat-
ment for children. In addition, female
police officers are available to interview
the child in the presence of the social
worker in the centre.
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Despite the improvementinresponse
to CAN in Bahrain and the availability of
basic child protection services, there is
still a long way to go. Our study is most
likely to have revealed only the tip of the
iceberg and there are many more unrec-
ognized victims. A negligible number of
cases were referred from schools; cases
reaching court are limited, and the rate of
indictment is low. To protect children, as
a minimum, there is a need to meet the
commitment to children as stipulated
in the UN Convention on the Rights of
the Child [20] and treat children truly as

rights holders entitled to protection not
less than, and ideally more than, adults.

To sum up, this study revealed
a steady increase in reported cases
of child physical abuse which calls
for strengthening of child protection
services. To reduce the number of
missed cases, there is a need for man-
datory reporting law. There is a need
for emphases on multidisciplinary
team work. Further studies based
on general population surveys are
needed to more accurately identify
the scope of CAN, risk factors and the

protective factors in the family and
community.

Study limitations

Using the father’s job as a conveni-
ent indicator of socioeconomic status
limits the validity of this measurement.
The study addressed cases that had
been reported to Child Protection
Unit in a medical facility; therefore,
it is most likely to underestimate the
true incidence of child maltreatment.
In addition, it overestimates the sever-
ity of CAN because cases were from
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of adolescents and youths in Benghazi, Libya
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ABSTRACT Adolescence and youth are stages of life that offer great opportunities for reduction of future health
needs. A cross-sectional study was carried out to assess the physical, mental, emotional and social health status
of adolescents and youths attending 2 large universities in Benghazi city, Libya, and to determine variables
associated with their health status. Stratified sampling was used to select 383 students aged 17-24 years and data
were collected by face-to-face interview and self-administered questionnaires. Major health problems were
depression/anxiety and pain/discomfort, and these were suffered by significantly more females than males.
Mental health was at the transitional stage in Dabrowski’s emotional development theory (spontaneous multilevel
disintegration). Females had higher levels of emotional development. Regular physical activity was practised by
34.7% overall (25.8% of women) and 17.2% were smokers. The main social activity was visiting family members.

Santé physique, mentale, psychologique et sociale des adolescents et des jeunes a Benghazi (Libye)

RESUME L'adolescence et la jeunesse sont des époques de la vie qui permettent de réduire de maniére
importante les futurs besoins en matiere de santé. Une étude transversale a été menée pour évaluer la santé
physique, mentale, psychologique et sociale des adolescents et des jeunes fréquentant deux grandes universités
de laville de Benghazi (Libye) et pour déterminer les variables associées a leur état de santé. Un échantillonnage
stratifié a été utilisé pour sélectionner 383 étudiants agés de 17 a 24 ans. Des données ont été collectées
lors d'une entrevue individuelle et par auto-questionnaires. Les principaux problemes de santé étaient la
dépression/I'anxiété et la douleur/l'inconfort, et ces maux affectaient davantage les filles que les garcons. Leur
santé mentale se situait a un stade de transition dans la théorie du développement de Dabrowski (désintégration
multiniveaux spontanée). Le développement affectif était plus avancé chez les femmes. Parmi les participants,
34,7 % au total pratiquaient une activité physique (25,8 % des filles) et 17,2 % étaient fumeurs. L'activité sociale
principale consistait a rendre visite aux membres de la famille.

"Faculty of Public Health, Garyounis University, Benghazi, Libya (Correspondence to A.A. Salam: asharaf_a@indiatimes.com).
Received: 28/11/10; accepted: 24/01/11
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Introduction

Adolescence and youth are stages of life
that offer great opportunities for health
interventions that focus on influencing
healthy attitudes and behaviours [1-6].
The 42nd World Health Assembly
recognized the importance of target-
ing youth as a critical element for the
health of future generations through
their health actions, choices and be-
haviours [4]. Attending to the causes
of future morbidity aims to reduce the
preventable risks due to smoking, drug
use, poor diet, low physical activity and
factors leading to psychiatric morbid-
ity [1]. Major transitions, such as habit
formation, patterns of behaviour and
relationships that develop during ado-
lescence affect not only young people’s
current functioning and opportunities
but also the quality of their adult lives
[5].

Efforts are being made at national
and international levels to address
health issues of relevance to adolescent
and youth populations and attempting
to pave the way for a smooth transi-
tion to adulthood through strengthen-
ing social and health services to meet
adolescents” health and development
needs [7]. Little is known about the
health status of young people in Libya.
The current study was therefore carried
out with the aim of assessing the health
status (physical, mental, emotional and
social) of adolescents and youths in
Benghazi city, Libya and to determine
variables relevant to their health status.

This cross-sectional study of a sample of

students from 2 universities—Al Arab
Medical and Garyounis (now a single
university) —was conducted from
January to February 2010.

Sample

Assuming that age distribution of the
Benghazi population was similar to

that of Libya as a whole, i.e. 16.5% aged
1724 years, the population in Benghazi
in this age range was estimated to be
111 367 (total population of Benghazi
was 674 951 as of 2006 census) [8].
Nearly half of population of Benghazi
aged 17-24 years were students of these
2 universities. Applying the sample size
calculation for a margin of error accept-
able as 5% with confidence level 95%,
the minimum required sample size was
383 [9]. Garyounis and Al Arab Medical
Universities had a total student popula-
tion of 42 688. The sample of students
was stratified according to faculty and
sex and was selected through random
sampling interval using random num-
ber tables. Respondents were selected
from the campus (outside classrooms)

during working days.

Tools

The health status of adolescents and
youths in this study was assessed from
the perspectives of physical and mental,
emotional and social health.

Physical and mental health

After collecting general socioeconomic
data, physical and mental health status
was assessed by 3 subscales. The first
section covered self-perceived health,
diseases in the last year, hospitalizations
in the last year (both clinical and psy-
chiatric), current use of medication or
undergoing treatments and medical
history and a self-rating of general health
(4-point scale: excellent, very good,
good and poor). The second was re-
spondents’ experience of current health
complaints (yes/no) and the type. The
third was health status today, which was
measured using a standardized tool, the
health status index questionnaire [10]
covering self-perceptions about 5 health
indicators: mobility, self-care, usual ac-
tivities, pain/discomfort and anxiety/
depression), each scored on a 3-point
scale. In addition, the respondents were
asked to rate their health status today on
ascale ranging from 0—100. The EQ-5D
tool [10] was translated into Arabic
language for this study.

Emotional health

Emotional health was assessed and de-
scribed according to Dabrowski’s emo-
tional development scale that describes
stages of integration and disintegration
[11,12]. This scale has 5 levels of posi-
tive disintegration of emotions: primary
integration; unilevel disintegration;
spontaneous multilevel disintegration;
organized multilevel disintegration; and
secondary integration. This 26-item
scale was divided into 2 parts: emo-
tional functions; and emotional-cog-
nitive functions. The total emotional
score was calculated by adding scores
of all the 26 items, both emotional func-
tions and emotional cognitive functions
[11]. Since the total score ranged from
26-130, it was assumed that a person
scoring a maximum of 26 remained
at primary integration level; between
27-52, unilevel disintegration level; be-
tween 53-78, spontaneous multilevel
disintegration level; between 79-104,
organized multilevel disintegration level
and 105-130, secondary integration
level.

Social health

Respondents’ lifestyles were assessed in
4 dimensions: physical activity; eating
habits; social activities; and substance
use. A tool with open-ended questions
was developed to collect relevant in-
formation on physical activities, food
habits (primary meals, secondary meals,
eating out and usual drinks), social ac-
tivities and habits (smoking, alcohol
and drugs).

Data collection

Data collection was carried out pri-
vately after assuring respondents about
confidentiality of the information col-
lected. Information on health status and
socioeconomic background were col-
lected through face-to-face interviews
by researchers at the student campuses
of these universities. The Health Status
Index and Emotional Development
Scale were supplied as self-administered
questionnaires. Respondents were
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Table 1 Basic characteristics of respondents

Characteristic Males (n =154) Females (n =229) Total (n =383)
No. % b % No. %
Age (years)
17-19 46 29.9 71 31.0 17 30.5
20-24 108 70.1 158 69.0 266 69.5
Year of study
1-2 105 68.2 159 69.4 264 68.9
3+ 49 31.8 69 30.1 118 30.8
No answer 0 = 1 04 1 0.3
Father’s education
Primary 10 6.5 1 4.8 21 5.5
Middle 17 11.0 36 15.7 53 13.8
Intermediate 39 25.3 54 23.6 93 243
University 88 571 128 55.9 216 56.4
Mother's education
Primary 29 18.8 35 15.3 64 16.7
Middle 25 16.2 43 18.8 68 17.8
Intermediate 55 35.7 68 29.7 123 321
University 45 29.2 82 35.8 127 33.2
No answer 0 = 1 0.4 1 0.3
Father’s occupation
Teacher in school 9 5.8 1 4.8 20 5.2
University teacher 4 2.6 1 04 5 13
Engineer 12 7.8 15 6.6 27 7.0
Physician 5 3.2 8 3.5 13 34
Police 8 52 16 7.0 24 6.3
Clerical and lower grades 52 33.8 80 34.9 132 34.5
Lawyer 2 1.3 2 0.9 4 1.0
Business 35 227 60 26.2 95 24.8
Other work 3 1.9 6 2.6 9 2.3
Retired 18 1.7 25 10.9 43 1.2
Unemployed 5 3.2 3 13 8 21
No answer 1 0.6 2 0.8 3 0.8
Mother's occupation
Teacher school 34 221 48 21.0 82 214
University teacher 1 0.6 0 - 1 0.3
Doctor 1 0.6 4 1.7 5 1.3
Other government job 4 2.6 3 13 7 1.8
Lawyer 2 1.3 3 1.3 5 1.3
Other work 1 0.6 3 1.3 4 1.0
Retired = 1 0.4 1 0.3
Housewife 110 714 165 721 275 71.8
No answer 1 0.6 2 0.9 3 0.8
No. of earning members at home
<2 94 61.0 160 69.9 254 66.3
3-6 54 35.1 64 279 118 30.8
7+ 6 3.9 5 22 11 2.9
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Table 1 Basic characteristics of respondents (concluded)

Characteristic

Residential area
Urban area
Suburban area
Outside Benghazi

Type of residence
Modern villa
Apartment
Traditional house
No answer

Type of family
Nuclear

Joint

Males (n =154)

No. % No.
22 14.3 55
106 68.8 148
26 16.9 25
61 39.6 84
26 16.9 55
67 43.5 89
0 - 1
92 59.7 160
62 40.3 69

Females (n = 229)

Total (n =383)

% No. %
24.0 77 20.1
64.6 254 66.3
10.9 51 13.3
36.7 145 37.9
24.0 81 211
38.9 156 40.7

04 1 0.3
69.9 252 65.8
30.1 131 34.2

selected by random skipping, using the
right hand rule.

Data processing and analysis

Survey monitoring and data qual-
ity assurance process had progressed
through scrutinizing, field editing and
centralized editing. Analyses were car-
ried out through frequencies and cross-
tabulations and mean and standard
deviation (SD). The chi-squared and
Student t-tests (independent sample)
were used to analyse the significance of
differences.

Sample profile

The total sample was 383 students:
154 (40.2%) males and 229 (59.8%)
females. Adolescents (17-19 years)
were 30.5% of the total. A majority of the
sample (68.9%) were in the earlier years
of university education (years 1-2)
(Table 1).

Parental educational status showed
that more than half of the fathers were
educated up to university level (56.4%)
compared with only 33.2% of mothers.
Fathers of male students were more ed-
ucated than fathers of female students
(57.1% versus 55.9%). Proportionately
amajority of fathers were in government

jobs (clerical grade orlower). The major
occupation of mothers was teaching in
schools.

More of the students resided in sub-
urban areas (66.3%) than urban areas
(20.1%) or nearby towns (13.3%). A
majority had 36 brothers (53.0%) and
< 2 sisters (48.0%). Types of residence
were villa (37.9%), apartment (21.1%)
or house (40.7%). The number of the
wage-earning members at home was
< 2 for 66.3% of the sample. A nuclear
family (one or two generations) was the
most common (65.8%) type of family.

Physical and mental health
status

Most students self-rated their general
health as excellent (43.9%) or very good
(39.4%); fewer rated it as only good
(13.8%) or poor (2.3%) (Table 2).
More males rated their health as excel-
lent than did females (47.4% versus
41.5%), while fewer females rated their
health as poor than did males (1.3%
versus 3.9%). However, these sex differ-
ences were not statistically significant,
even when comparing the combined
categories excellent/very good versus
good/poor.

Age was significantly associated
with self-rated health (categorized as
excellent/very good versus good/
poor); 92.3% of those aged 1719 years

had excellent/very good health versus
79.9% of those aged 20-24 years (y* =
9.12,P= 0.003).

Of the total sample 17.8% reported
having current health complaints, and
there was no significant difference be-
tween males and females (18.2% ver-
sus 17.5%). Among the problems, the
most common were digestive problems
(19.1%), flu (13.2%) and noncommu-
nicable diseases, e.g. high or low blood
pressure and diabetes (13.2%). The
major problems among females were
digestive problems (22.5%) and influ-
enza (17.5%), while among males it was
accidents (21.4%).

There was a significant difference
between the sexes in terms of the tim-
ing of their last complaint, comparing
episodes in the previous 1 month ver-
sus more than 1 month and for those
who had had an episode of illness in the
previous year (Table 2). More females
had health problems in the previous
month compared with males (y* = 7.6,
P=0.006).

In the assessment of health status
today the most commonly reported
concern among the 5 domains was
anxiety or depression (described as ex-
treme by 12.5% of respondents); this
rate was much higher among females
(17.0%) than males (5.8%) (y* =193,
P <0.001) (Table 3). Even though few
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Table 2 Health status of students in Benghazi

Characteristic

Males (n =154)

Females n = 229)

Total (n =383)

P-value

y>-value

%

No.
Self-rating of health
Excellent 73
Very good 50
Good 24
Poor 6
No answer
Health complaints at present
Yes 28
No 124
No answer 2
Total 154
Diseases at present”
Digestive problem 4
Influenza 2
NCD 3
Migraine 4
Sensory complaint 4
Accident 6
Epilepsy 1
Depression 0
Respiratory problem 1
Other 1
No answer 2
Total 28
Time of last complaint
Previous month 36
Other 68
Total 104

% No. % No.
474 95 41.5 168
325 101 441 151
15.6 29 12.7 53

3.9 3 1.3 9

0.6 1 0.4 2
18.2 40 17.5 68

80.5 187 81.7 31
1.2 2 0.9 4
100.0 229 100.0 383
14.3 9 225 13

71 7 17.5 9
10.7 6 15.0 9
14.3 4 10.0 8
14.3 4 10.0 8
214 1 2.5 7

3.6 2 5.0 3

0.0 2 5.0 2

3.6 1 2.5 2

3.6 0 0.0 1

71 4 10.0 6

100.0 40 100.0 68
34.6 81 51.9 7z
65.4 75 48.1 143

100.0 156 100.0 260

43.9
394
13.8
23
0.5

2087 (1490

17.8

81.2
11

100.0

0.04 0.842

19.1
13.2
13.2
1.8
11.8
10.3
44
2.9
2.9
1.5
8.9
100.0

2.60 0.107¢

45.0
55.0
100.0

7.6 0.006

“Percentages were calculated out of total diseases reported. *Excellent/very good vs good,/poor; “Digestive problem/influenza vs all others.
NCD = noncommunicable disease, e.g. blood pressure, diabetes.

students reported having extreme pain
or discomfort, alarge proportion report-
ed moderate pain/discomfort (47.3%)
and this was significantly higher among
females (53.7%) than males (37.7%)
(3¢ =9.59,P=0.008).

The total mean score for perceived
health status today was 72.8 (SD 19.6)
(Table 4). Males had significantly bet-
ter health status than females (75.3
versus 71.2) (t = 2.0, P = 0.042).
Younger students (aged 17-19 years)
had better health status than those
aged 20-24 years (75.3 versus 71.8),

but the difference was not significant.

Health status varied across the facul-
ties. Students in the education faculty
scored significantly lower than those in
the faculties of pharmacy (f=2.8, P =
0.009), engineering (= 2.1, P =0.043),
economics (f = 2.3, P = 0.023), arts
(t=2.0,P=0052) and law (t=24,P=
0.022). Paternal education positively af-
fected health status; with an increase in
educational level there was an increase
in health status (t = 2.4, P = 0.017)
(Table 4). Mothers” education did not
show any significant effect. Similarly,
children of professionally employed
parents (doctors, engineers, school-
teachers, police etc.), both fathers and

mothers, had better health status. Those
who resided in the city were found to
have a lower health status (70.0) than
those in suburban areas (73.1) or out-
side the city (75.6), although this differ-
ence was not significant. Family type did
not affect health status score.

Emotional health status

A majority of the sample were in
the advanced levels of Dabrowski’s
theory of emotional functioning (i.e.
organized multilevel disintegration),
especially the domains of excitation,
suggestibility, joy, crying and enthusi-
asm (more than 30% of students fell
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Table 3 Self-perceived health status today of students in Benghazi

Characteristic

Males (n =154)

tal (n =383) P-value

y>-value

No.

Mobility

No problems 124

Some problems 20

Confined to bed 10
Self-care

No problems 143

Some problems 9

Incapable 2
Usual activities

No problems 100

Some problems 47

Unable 7
Pain or discomfort

None 88

Moderate 58

Extreme 8
Anxiety or depression

None 75

Moderate 70

Extreme 9

Females (n = 229) To

% No. % No.
80.5 171 74.7 295
13.0 29 12.7 49
6.5 29 12.7 39
92.9 216 94.3 359
5.8 13 5.7 22
1.3 0 0.0 2
64.9 145 63.3 245
30.5 70 30.6 117
4.5 14 6.1 21
571 96 41.9 184
37.7 123 53.7 181
5.2 10 4.4 18
48.7 68 29.7 143
45.5 122 53.3 192
5.8 39 17.0 48

%

77.0
12.8 3.86 0.145
10.2

93.7
5.7 3.00
0.5

0.223

64.0
30.5 0.45
5.5

0.798

48.0
473 2i5E 0.008
47

373
50.1 19.3
12.5

<0.001

into these domains) and secondary
integration, especially the domain of
unpleasure (43.3%) (Table 5). Fewer
students were in the lower levels of
emotional state (i.e. primary integration
and unilevel disintegration), although
at primary integration level 35.5%
were in the domain of suicide and at
the unilevel disintegration level 47.8%
and 38.4% fell into the domains of at-
titude to death and affective memory
respectively. More than 30% of students
were in a moderate or confused state of
emotion (i.e. spontaneous multilevel
disintegration), in the domains of sad-
ness, solitude and suicide.

In emotional—cognitive functioning
(Table S), the primary integration, uni-
level disintegration and spontaneous
multilevel disintegration levels predom-
inated. More than 30% of the sample
were in the domains of morality and
criticism at the primary integration level
whereas more than 30% were in the
domains of religious attitude and uncer-
tainty in the unilevel disintegration level.

More than 30% of students were in the
reality and success domains at the spon-
taneous multilevel disintegration level.

The mean total score was 77.8 (SD
7.3) on emotional status, suggesting
that the sample in general remained
at the spontaneous multilevel disinte-
gration level (scores between 53 and
78), reflecting a period of transition
from lower to higher levels (Table 6).
There was no significant difference in
mean scores by sex or age. However,
there were differences in mean scores
among faculties; e.g. medicine students
scored higher than law students (t =
1.9, P = 0.057), economics students
scored higher than dental (t = 1.8, P =
0.080), IT (t=1.8, P =0.079) and law
students (t = 2.7, P = 0.009); arts stu-
dents scored higher than law students
(t=1.8; P=0.082); education students
scored higher than law students (t =
1.84, P = 0.070). Parental education
had no significant effect on emotional
development except for those with mid-
dle level educated fathers and university

educated fathers (t = —1.87; P= 0.063).
Students living in the city area had lower
scores than those in suburban areas (=
1.75; P=0.082).

Social health status

Physical activities

Physical activity was reported by only
34.7% of the sample, significantly more
among males (48.1%) than females
(25.8%) (x* =199, P < 0.001) (Table
7). Physical activities included playing
football or any other games (47.3%),
regular walking or jogging (36.8%),
weight lifting (7.5%), swimming (6.7%),
kung fu or karate (5.2%), horse riding
(4.5%) and dancing (3.0%).

Eating habits

A majority of the sample ate the typical
Libyan meal pattern of 3 main meals
per day (59.0%) rather than only 2 per
day (25.3%); a few students consumed
4 or more meals (Table 7). A 3-meal
system was more prevalent among
males, whereas a 2-meal system was
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Table 4 Mean scores on self-perceived health status today

index of students in Benghazi (n = 383)

Characteristic

Sex
Male 154
Female 229
Age (vears)
17-19 17
20-24 266
Year of study
1-2 264
3+ 118
No answer 1
Faculty
Medicine 40
Dentistry 16
Pharmacy 15
Public health 10
Nursing 3
Engineering 41
Science 63
Economics 88
Arts 59
Education 18
Law 22
IT 8
Father’s education
Primary 21
Middle 53
Intermediate 93
University 216
Mother’s education
Primary 64
Middle 68
Intermediate 123
University 127
No answer 1

more prevalent among females. Eating
out in restaurants was a common prac-
tice among the sample (63.2%). Fresh
juice was the preferred drink, followed

by soft drinks and coffee.

Social activities

Visiting relatives was the main social
activity among 77.8% of students, more
commonly among females (81.2%)
than males (72.7%) (Table 7). Of the

Table 4 Mean scores on self-perceived health status today

index of students in Benghazi (n = 383) (concluded)

Mean score (SD) Characteristic No. Mean score (SD)
Father’s occupation
75.3(18.1) Teacher in school 20 74.5 (19.5)
71.2(20.4) University teacher 5 70.0 (23.4)
Engineer 27 76.4(18.1)
75.3(17.7) Physician 13 80.7 (11.1)
71.8 (20.3) Police 24 77.2(13.9)
Other government job 132 69.7 (21.1)
73.5(19.6) Lawyer 4 62.5(22.1)
714(19.7) Business 95 74.3(20.1)
70.0 (19.6) Other work ) 711(16.1)
Retired 43 71.7 (20.3)
72.0(18.8) Unemployed 8 78.7 (13.5)
75.5(15.3) No answer 76.0 (7.0)
82.3(13.3) Mother’s occupation
77.0 (14.9) School teacher 82 74.8 (17.8)
43.3(45.0) University teacher 1 50.0 (-)
74.6 (18.1) Doctor 5 81.0 (11.4)
70.6 (21.1) Other government job 7 65.7 (13.9)
74.5(18.6) Lawyer 5 86.0 (11.4)
72.7 (16.8) Other work 4 65.0 (17.3)
62.7 (24.4) Retired 1 50.0 (-)
78.4(16.7) Unemployed 275 72.4(20.3)
58.7 (34.8) No answer 3 65.0 (7.0)
Place of residence
69.7 (20.8) City area 77 70.0 (19.4)
71.7 (17.4) Suburban area 254 731(19.7)
69.1(21.5) Outside Benghazi 51 75.6 (19.0)
75.0 (18.9) No answer 1 70.0 (-)
Total 383 72.8(19.6)
70.0 (23.2) Type of family
72.2(20.0) Nuclear 252 72.5(20.5)
73.5(18.4) Joint 131 73.4(17.9)
73.8(18.7) Total 383 72.8(19.6)
80.0( )_ | SD = standard deviation.
males 11.7% had no social activitiesand [ BJTLelb l5] 10) ]

11.0% reported just wandering around
as their main activity.

Substance use

More than one-third of the males in
the sample reported that they smoked
(36.4%) compared with 4.4% of the
females. A few students admitted to
alcohol (5.0%) and narcotic drug use
(4.2%).

The current study explored the physi-
cal, social and mental health status
of a sample of students aged 17-24
years which was drawn from 2 univer-
sities located in the city of Benghazi.
Attempts were made to link some of
the independent variables with health
status variables.
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Table 6 Means score on emotional development index of

Table 6 Means score on emotional development index of
students in Benghazi (n = 383) (concluded)

students in Benghazi (n = 383)

594

Variable No. Mean score (SD) Variable No. Mean score (SD)
Sex Father’s occupation
Male 154 777 (72) School teacher 20 79.4(8.2)
Female 229 77.8(73) University teacher 5 76.8 (8.0)
Age (vears) Engineer 27 78.0 (5.8)
17-19 n7 773(73) Physician 13 72.5(3.9)
20-24 266 78.0 (7.3) Police 95 79.0 (7.5)
Year of study Other government job 24 78.7 (8.1)
1-2 264 77.7 (74) Lawyer 132 77.6 (7.6)
3+ 118 779 (7.0) Business 43 75.8(6.3)
No answer 1 78.0 (-) Other work 8 73.9 (74)
Faculty Retired 4 772(6.7)
Medicine 40 78.1(5.9) Unemployed 9 79.2 (4.7)
Dentistry 16 75.8 (7.5) No answer 3 84.0 (1.4)
Pharmacy 15 76.2(7.2) Mother’s occupation
Public health 10 775 (8.0) School teacher 82 77.6 (7.3)
Nursing B 77.0 (14.4) University teacher 1 73.0 (-)
Engineering 41 78.1(8.2) Physician 5 72.0 (7.3)
Science 63 775 (77) Other government job 7 79.4(6.5)
Economics 88 79.1(6.8) Lawyer 1 77.0 (=)
Arts 59 777 (6.5) Other work 275 77.8 (7.3)
Education 18 79.3 (7.8) Retired 5 78.8(8.6)
Law 22 74.6 (8.2) Unemployed 4 80.0 (8.4)
IT 8 74.6 (7.6) No answer 80.5(7.8)
Place of residence Type of family
City area 77 76.4(75) Nuclear 252 773(73)
Suburban area 254 78.1(7.2) Joint 131 78.6 (72)
Outside Benghazi 51 77.9 (71) Total 383 77.8 (7.3)
No answer 1 92.0 (- SD = standard deviation.

Profile of sample

Proportionate sampling meant that
there were more females than males in
the sample. This was not only propor-
tional to the existing sex composition
at these universities but also of medical
universities in nearby Arab countries
[13,14]. Parental profile showed that a
large majority were from the upper mid-
dle class group with highly educated fa-
thers and mothers in addition to higher
parental occupational levels. The higher
socioeconomic status of university level
students has been demonstrated else-
where in the Eastern Mediterranean re-
gion [13,14]. More students resided in
suburban areas, which might be because

of the emergence of new residential ar-
eas as a result of increasing urbanization
in Benghazi [8]. They were mostly from
moderate family backgrounds in terms
of family size, type of housing and type
of family and this agrees with the profile
of students of other countries [6,7,13].

General health status

Health as a “state of complete physical,
mental and social well being and not
merely the absence of disease or infirmi-
ty” [ 15] was examined in this study from
3 dimensions. Physically and mentally,
this group had moderately high rating
of their own health. Self-rating of health

and self-reports of present complaints/

diseases did not vary significantly by
sex or by age. Similarities in health com-
plaints between males and females and
between adolescents and youths have
been shown before [1,16]. Although
the types of illnesses did not vary be-
tween the sexes the frequency of illness
episodes, however, had an association
with sex. Among females, a higher
proportion had health problems in the
previous month compared with males.
Sex differences in physical functioning
among adolescents have been shown
before [17].

Variables developed to assess health
status today brought similar results for
males and females in terms of mobility,
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Table 7 Lifestyle variables of students in Benghazi

Females
(n=229)

Physical activity

Yes 74 481 59 25.8 133 34.7

No 80 51.9 169 73.8 249 65.0

No answer 0 = 1 04 1 0.3
No. of primary meals/day

1 4 2.6 12 52 16 4.2

2 33 214 64 279 97 253

3 100 64.9 126 55.0 226 59.0

4+ 17 1.0 27 1.7 44 11.5
Meals from restaurants/day

0 57 37.0 84 36.7 141 36.8

1 77 50.0 122 53.3 199 52.0

2 18 1.7 17 74 35 9.1

3+ 2 1.3 6 2.6 8 2.0
Usual drinks

Coffee 45 29.2 56 24.5 101 26.4

Tea 14 9.1 13 5.7 27 7.0

Soft drinks 45 29.2 58 253 103 26.9

Fresh juice 50 325 100 43.7 150 39.2

No answer 0 = 2 0.9 2 0.5
Usual social activities

None 18 1.7 4 1.7 22 5.7

Wandering around 17 11.0 17 74 34 8.9

Charity work 0 - 3 1.3 3 0.8

Visiting relatives 112 72.7 186 81.2 298 77.8

No answer 7 4.5 19 8.3 26 6.8
Smoking

Yes 56 36.4 10 44 66 17.2

No 98 63.6 219 95.6 317 82.8
Alcohol use

Yes 18 1.7 1 04 19 5.0

No 136 88.3 227 99.1 363 94.8

No answer 0 = 1 04 1 0.3
Narcotic drug use”

Yes 2 7.8 4 1.7 16 4.2

No 142 92.2 224 97.8 366 95.6

No answer 0 = 1 04 1 0.3

“Includes chewing drugs (marijuana, khat, hashish) and injecting drugs.

self-care and usual activities, with a large
majority having no inabilities or prob-
lems. In the areas of pain/discomfort
and anxiety/depression, however, there
was a significant difference between the

sexes, with females reporting these more

frequently. This imbalance against fe-
males is an area for further investigation
and intervention [16,18,19]. At higher
ages there was higher self-reported dis-
ability on both the variables of mobility
and pain/discomfort. Age differentials

in perceived health have been shown
previously [10] and studies have found
depression among school children [ 18].

The mean scores for health status
today also revealed that the population
as a whole had good perceived health
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and that males had better self-perceived
health than females. While age or uni-
versity or year of study did not show
much variation there were differences
in perceived health score across faculty.
It might be assumed that the faculty to
which students belong represents social
class differences. Parental education in-
fluenced the students’ perceived health.
Children of fathers of intermediate and
university level had significantly better
perceived health status but mothers’ ed-
ucation did not produce any significant
difference. These findings contradict the
popular notion that maternal educa-
tion is more important in family health
[10,16,20]. There were no differentials
in perceived health levels between rural
and urban residence or nuclear versus
joint family, again contradicting other
findings [10,16].

Emotional health, as measured
according to Dabrowski’s emotional
development theory, showed that the
students were going through a transi-
tional stage from the primary to second-
ary levels. A majority of the group were
going through the transitional stage of
spontaneous multilevel disintegration
in terms of both emotional functions
and emotional—cognitive functions.
Both males and females followed similar
patterns of emotional development,
which was in agreement with other re-
search hypotheses [10,11]. Neither sex
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nor age group made a significant differ-
ence to overall emotional levels. Faculty
of study was a distinguishing variable
in terms of emotional health, perhaps
because faculties represent varying lev-
els of socioeconomic status. This draws
attention to the need to consider ado-
lescents’ and youth's issues separately
by considering their heterogeneity
[20,21], offering space for achievement
of emotional independence, attaining
economic independence, coming in
terms with sexuality and achievement
of ego identity [22]. Parental education
had no significant effect on emotional
development, except for students with
middle level educated fathers and uni-
versity educated fathers. Students liv-
ing in the city area differed significantly

from those from suburban areas.

Social health, explored through a
number of variables such as physical
activities, eating habits, social engage-
ments and substance abuse, revealed
inactivity by a large proportion of stu-
dents, over-eating by some, no social en-
gagements by a few and substance use
by very few. More females than males
were physically inactive. Libyan society
has close family ties and for more than
three-fifths of students family visits were
the major social activity. One-fifth of
males had no social activities and or
reported “wandering around” as an ac-
tivity. Cigarettes are widely available and
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smoking is socially acceptable in Libyan
society, especially for males. There was
an early age at onset of smoking habit.
Alcohol is not socially sanctioned and
only 5.0% of students (all except 1 were
males) reported drinking and slightly
fewer were narcotic drug users.

There were some limitations of the
current study. It was carried out in only
2 universities in Benghazi, which limits
the results to a certain social strata. The
study used tools that were developed in
other cultural contexts, which is also a
limitation.

| Conclusions

The study highlights some concerns
about physical health status in terms of
mobility, self-care, inability to conduct
usual activities and mental health in
terms of depression and anxiety, espe-
ciallyamongwomen. Emotional health
was at a transitional stage. Lifestyle
variables showed that smoking and
low levels of physical activity, especially
among women, need to be addressed.
Education programmes are needed
for young people at university level in
Libya on balanced nutrition and life-
style modifications. Counselling
programmes may be useful to equip
students with better life coping skills to
deal with stressful situations.
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Health-care-seeking behaviour among university

students in Lebanon
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O 3 dnld) b (y Bendll Do N ol 2 5l

G Uy a1 ol yall s e I o J gk ool liiall s el b 1 ol 85 085 ) 2 pmted) 2l pdl dn E305 1aoSL
oo 34 Al Ble I el) Sl J g SLanll O Ul s i gy gl Bl 2l 0 s 543 Lhl 3 bl 2l oy e
Sl ) eall Gle I ol S gl Caas 155 LA el b 58 Y 0Ll pltsnal L) te (N1 g3 § Aol JSLa)
28 Ble I ] 66 a1 ST sBo 1 e e ldl G e i e 1 ull) 6(iingll 3oLl D) o I Lo J1 A 22U
Adally el Y1 g oy (il JSLakl 1 b Lblasianl o5 AN Lowall JSLAL LT (G101 Be L) (gasnd Gisb (oo dans )
2 Al Ble )l J) Al ey coeall Al ol ASCie dgarl o i &1 Lo oy et a5 o oSl el pusell s e
JSLaLl 5 «(/1.8) BN JSLia g Al VT JSLELIIS 5 o(73.3) s il JSUiadd Fpoos I Eienall Bl I polsf) &) s Wl L )
o b .:utbwb BBV oee st ] Lo Lenall Lo 1 Ll plal Ll s Sagy (751) Olos¥l 3150 Jolazy Zakacl
PG AP Y PP QU1 PO S S PR PRACEUP-E WU SR [ AP TS OV P O PR

ABSTRACT This cross-sectional study assessed the health-care-seeking behaviour, barriers to accessing care and
associated factors among a sample of 543 Lebanese students at Saint-Joseph University. Data were collected on
health-care-seeking behaviour for health issues in the previous 12 months using an anonymous questionnaire.
Health-care-seeking behaviour was categorized as: formal (professional help sought); informal relational (help
sought from friends/family); informal personal (self-help). The health issues examined were: physical, psychological,
social and relational, sexual, drug, alcohol and smoking. When facing health-related issues, the students tended to
seek informal health care. Formal health-care-seeking behaviour was almost non-existent for psychological issues
(3.3%), relational and social issues (1.8%), and issues related to substance use (5.1%). The barriers to seeking formal
health carefell into 2 categories: accessibility and relational. To encourage young people to access formal health care,
specific health services should be provided for them where they are assured of confidentiality and understanding.

Comportement en matiere de recherche de soins des étudiants d'une université au Liban

RESUME La présente étude transversale a évalué le comportement de recherche de soins de santé d'un échantillon
de 543 étudiants libanais inscrits a I'Université Saint-Joseph, les obstacles a l'acces aux soins et les facteurs associés en
la matiere. Les données ont été recueillies surle comportement de recherche de soins pour des problemes de santé
dans les 12 mois précédents au moyen d'un questionnaire anonyme. Les comportements de recherche de soins ont
été catégorisés comme suit : formel (recherche d'une aide professionnelle) ; relationnel informel (recherche d'une
aide aupres d'amis/de la famille) ; personnel informel (recherche individuelle). Les problemes de santé étudiés
étaient d'ordre physique, psychologique, social/relationnel, sexuel, toxicologique, alcoolique et tabagique. Face a
des problemes de santé, les étudiants avaient tendance a rechercher des soins de santé informels. Le comportement
derecherche de soins formel était presqu'inexistant pour les problemes d'ordre psychologique (3,3 %), relationnel et
social (1,8 %), ainsi que pour les questions liées a l'usage de substances psychoactives (5,1 %). Deux types d'obstacles
aune recherche de soins de santé formelle sont apparus : I'accessibilité et les relations. Pour encourager les jeunes a
accéder aux soins de santé formels, des services de santé dédiés devraient leur étre offerts. afin qu'ils soient assurés
du caractere confidentiel de la consultation et de la compréhension des professionnels.

"Department of Family Medicine, Facully of Medicine, Saint-Joseph Universily, Beirut, Lebanon (Correspondence to H.A. El Kahi : halakahi@
hotmail.com).
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Introduction

The “youth” constitutes a population
subgroup with lower rates of mortality,
morbidity and medical use. Neverthe-
less, they tend to have significant health
concerns that are often hidden and/or
under-diagnosed, and these may relate
to risky behaviours such as drug and
alcohol abuse, unsafe sexual behaviours,
smoking, and mental health issues such
as depression and suicidal thoughts and
attempts [ 1-4].

Young people tend to find it difficult
to ask for help especially when it comes
to health issues; the major barriers to ac-
cessing health services include concerns
about confidentiality, embarrassment in
disclosing health issues [5—8], absence
of medical insurance or limited financial
accessibility [5,7-10], low knowledge
of existing services and lack of trust in
health professionals [7,8]. Thus, when-
ever young people face health concerns,
they often seek health care informally; in
other words, they do not refer to health
professionals or to formal health ser-
vices first. Instead, they are more likely
to seek help from people close to them:
parents, friends or others they trust
[6,7,11]. Furthermore, the need for
autonomy that defines youth generates
self-help practices based on Internet
browsing [12] or self-medication [13].
Health-care-seeking behaviour among
young people is also partially affected by
their socioeconomic status and the cost
of health services [11], urban or rural
origins [9,10,14,15] as well as gender,
young women are more likely to seek
help from health providers than young
men. [5,7,9,10,14-17].

In Lebanon, studies have also
shown that Lebanese youth may also
participate in risky behaviour, such as
drug and alcohol use [18], and have
suicidal thoughts [19]. Despite this,
health interventions targeting young
adults are not a priority for health poli-
cies in Lebanon [20], hence services
specifically provided for young adults

and their needs are very rare and may

be limited to university-based health
services. As in other countries, young
people in Lebanon tend to engage in
informal health-care-seeking behaviour
rather than resort to formal health struc-
tures [21]. Young people aged between
10 and 20 years have the lowest use of
ambulatory care and of routine consul-
tations [22].

This study attempts to explain the
health-care-seeking behaviour among
adolescents entering university and the
barriers to formal care-seeking, This in
turn may suggest ways to improve the
outreach to young people and increase
their use of formal health services.

Design and target population

A cross-sectional survey targeted stu-
dents of Saint-Joseph University (US])
undergoing their mandatory preventive
medical visit at the University Center
of Family and Community Health
(UCFCH). UCFCH organizes yearly
preventive health visits intended for
all first-year students from the Beirut,
Tripoli, Saida and Zahle campuses.
These visits take place during the first
and second semester of each academic
year.

Our sample comprised all the stu-
dents aged 17 to 21 years undergoing
their preventive medical visit in UCF-
CH during the second semester of the
academic year 2007-2008 (between 1
January 2008 and 31 May 2008).

Survey questionnaire

A questionnaire partially based on simi-
lar studies found in the medical litera-
ture [7-9,11,12], was pilot-tested with
about 50 students and modified accord-
ingly. Questionnaires were anonymous
and designed to be self-completed in
approximately 10 minutes. They were
given by hand to the students by the
nurses of the Center before the preven-
tive medical visit. The students com-
pleted them on the spot and returned

them to the nurses. The purpose of the
study was explained in the introduction
to the questionnaire and nurses were
available for further clarification.

Definition of variables

Two dependent variables were meas-
ured: health-care-seeking behaviour
and barriers to formal care

Health-care-seeking behaviour was de-
fined as: formal, when professional help
was sought from health care services
and/or health care providers (physi—
cians, psychologists); informal relation-
al, when help was sought from members
of the student’s social network (parents,
friends, teachers, trusted persons); in-
formal personal, when young people
resorted to self-medication or browsed
the Internet or read self-help books.

The type of health-care-seeking be-
haviour recorded for each student was
that most frequently reported when
faced by various categories of health
issues in the previous 12 months. These
health issues were divided into S cat-
egories and listed in the questionnaire
as follows:

o Physicalissues, acute or chronic, such
as headaches, stomach aches, cough,
acne, obesity, diabetes, asthma

o Psychological issues, such as anxiety,
stress, low mood, depression

o Social and relational issues, such as
conflicts with parents, difficulties
making friends, difficulties in studies

o Sexual issues, such as sexually trans-
mitted diseases, contraception

«  Drug alcohol and smoking issues.

When a participant indicated both
formal and informal behaviour equally
regarding any one category of problem,
he/she was classified as engaging in for-
mal behaviour. A category of “no care-
seeking behaviour” was subsequently
created for those who reported health
problems yet declared not taking any
remediation steps.

Barriers to formal care was assessed
according to 8 possible barriers to using
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formal care, measured on 3-point Likert
scales. Later, principal component anal-
ysis of those 8 items found 2 categories
of barriers: accessibility and relational
barriers.

The independent variables consid-
ered in this analysis were:

o Age categorized as 17-18 or 19-21
years

e Sex

« Household crowding index (HCI),
defined as the total number of resi-
dents per household divided by the
total number of rooms, excluding
the kitchen and bathrooms. HCl is a
correlate of socioeconomic status as
demonstrated by the study of Melki
et al [23]. It is a continuous variable
that decreases as we move from low
to high socioeconomic status.

o Father’sand mother’s levels of educa-
tion, categorized as lower than univer-
sity or university and above

o Place of residence as reported by the
student, categorized as rural, urban
or suburban (in between urban and
rural, e.g. small towns).

Ethical considerations

The objectives and procedures of the
study were submitted to the Ethical
Committee of Saint-Joseph University.
It was made clear that the study would
be anonymous, that the consent of the
students would be sought to participate,
and that non-participation would not
be penalized. Ethical approval was sub-
sequently granted.

Statistical analysis

Categorical variables were tabulated
as frequencies and percentages and
continuous variables as means, medi-
ans and standard deviation (SD). The
associations between dependent and
independent variables were tested using;
chi-squared test, t-test and ANOVA.
Independent variables with significant
bivariate association with the dependent
variables were subsequently entered in a
multivariate logistic regression analysis

to determine their joint effects on the
outcomes and the odds ratio (OR ) and
95% confidence intervals (95% CI) were
determined. Differences were consid-
ered statistically significant for P < 0.05.
Data were analysed using SPSS, version
13.0 for Windows and STATA 7.

Sociodemographic
characteristics

Table 1 shows the sociodemographic
characteristics of the students. In total
543 students were invited to participate,
22 (4%) of whom declined to take part.
Of the 521 students who completed a
questionnaire, 315 (60%) were women
and 206 (40%) men. The mean age
was 18.5 (SD 0.8) years. The majority
of the participants were either urban or
suburban residents, only 12.1% were
rural residents. The parents’ level of
education was relatively high: 60% of fa-
thers and 52% of mothers had university

La Revue de Santé de la Méditerranée orientale

degree or above. The socioeconomic
status of the students as measured by
the HCI, was predominantly middle
class, as indicated by a mean index of 1
person/room.

Health status

Table 2 shows the reported health sta-
tus of the students. Only 57 students
(10.9%) said they had had no health
problem in the 12 months prior to
the survey, significantly more in men
than women (P < 0.001). The health
problems most frequently mentioned
in the previous 12 months were physi-
cal issues (71.6%), psychological issues
(57.2%). Significantly more women
reported physical and psychological
issues than men (P < 0.004), while more
men reported drug, alcohol and smok-
ingissues (P<0.001).

Health-care-seeking
behaviour

For the students who reported hav-
ing faced physical issues, 61.9% sought

Variable

Sex
Male
Female
Age (years)
17-18
19-21
Mean (SD); Median (range) (years)
Father's education
Less than university
University and higher
Mother’s education
Less than university
University and higher
Region of residence
Urban
Suburban

Rural (small town or village)

Crowding index (number of persons/room)

Mean (SD); Median (range)

Table 1 Sociodemographic characteristics of surveyed university students

No. (%)

(n=521)

206 (39.5)
315 (60.5)

280 (53.8)
241(46.2)
18.6 (0.8); 20 (17-21)

208 (40.0)
312 (60.0)

249 (47.9)
271(52.1)

255 (48.9)
203(39.0)

63 (12.1)

1.0 (0.4), 0.9 (0.2-2.5)

SD = standard deviation.
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Table 2 Frequency of health issues in the last 12 months reported by the university students according to sex

Health issue

Physical

Psychological

Social & relational

Sexual

Drugs, alcohol & smoking
Other issues

No issues

Females
(n=315)
No. (%)

244 (775) 129 (62.6)
196 (62.2) 102 (49.5)
60 (19.0) 49 (23.8)
60 (19.0) 29 (14.1)
21(6.7) 38(18.4)
6(1.9) 6(2.9)
22 (7.0) 35 (17.0)

373 (71.6) <0.001

298 (57.2) 0.004

109 (20.9) 0.194
9 (171) 0.141
9 (11.3) <0.001
2(2.3) 0.454
(10 9) <0.001

informal help from a family member
or friend (informal relational health-
care-seeking behaviour), while only
35.7% sought formal health care from a
physician or a health facility. As regards
psychological issues, and in spite of the
high prevalence (57.2%), only 3.3%
consulted a health provider or a health
facility, while 21.1% did not seek any
help with these issues; the majority of
the students (76%) sought informal
help from a family member or friend,
mostly friends.

These results were similar in re-
lation to social and relational issues:
only 1.8% sought formal health care,
32.1% sought no health care and 64.2%
informally talked to a relation or friend,
again mostly friends (Table 3). With
regard to drug, alcohol and smoking
issues, here again seeking formal health
care was very rare (5.1%), the absence
of health-care-seeking behaviour was
relatively high (22.0%) and informal

relational behaviour was predominant
(68%), mostly friends. As for sexual
health related issues, while 57.3%
showed informal relational health-
care-seeking behaviour, informal per-
sonal behaviour was relatively more
frequent than elsewhere (15.7%),
mostly self-research, as was formal
recourse to health providers or health
facilities (32.6%).

Table 4 shows the health-care-seek-
ing behaviour related to physical issues
and sexual health issues according to
the sociodemographic characteristics
of the students. With regard to sexual
health issues, more women showed
formal behaviour than men (P < 0.01)
and more students from suburban areas
than those from urban areas (P = 0.05).
These results remained unaltered in the
multivariate linear regression model:
OR0.087,95% CI: 0.018-0.422 for sex
and OR 3.408,95% CI: 1.211-9.595 for

residence.

For other health issues (psychologi-
cal, social and relational, problems relat-
ed to drugs, alcohol and smoking), most
students exhibited informal health-care-
seeking behaviour, and comparisons by
the independent variables was therefore
uninformative.

Barriers to accessing formal
health-care-seeking behaviour
Table 5 shows the barriers to accessing
formal health-care-seeking behaviour
reported by the university students ac-
cordingtoimportance. Forthe 8 barriers
to seeking formal health care enquired
about in the questionnaire, all but one
(other barriers) were considered a bar-
rier by a large majority of the students.
However, most regarded them as low
importance. Table 6 shows the results
of the principal component analysis of
barriers to formal health-care-seeking
behaviour. Of the 8 possible barriers,
principal component analysis found 2
wide categories:

Health issue

Relational®

No. (%)
231(61.9)

Physical
Psychological
Social & relational
Sexual

Drugs, alcohol & smoking

226 (75.9)

Table 3 Health-care-seeking behaviour in the last 12 months by type of health issue

Informal

Personal®

No. (%)

Formal®

37(9.9) 133 (35. 7) 41(11.0) 373
18 (6.0) 033 3 (21.1) 298
0(64.2) 6(5.5) 2(1.8 35(32.1) 109
1(57.3) 14 (15.7) 29 (32. 6) 0(11.2) 89
0(67.8) 5(8.4) 3(5.1 3(22.0) 59

“Includes recourse to parents and/or friends and/or another person of trust.
bIncludes recourse to self-medication andy/or self-research.

“Includes recourse to professional health care providers and/or health facilities.
More than one care-seeking behaviour was possible for each group of health issues.
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Barrier

Knowledge of services

Inadequate transportation means

Concerns about confidentiality towards parents

Difficulties of contact
Cost

Embarrassment in disclosing health concerns

General concerns about confidentiality

Doubt on the ability of professionals to help

Others barriers

Table 5 Barriers to accessing formal health-care-seeking behaviour in the last 12 months by surveyed university students

Importance of the barrier

Low Medium High
No. (%) No. (%) No. (%)

275 (60.3) 108 (23.7) 73(16.0) 456
304 (69.4) 8(22.4) 6(8.2) 438
269 (63.6) 9(23.4) 55 (13.0) 450
291(69.1) 9 (21.1) 41(9.7) 421
252 (57.7) 101 (231 84(19.2) 437
223 (51.6) 106 (24.5) 103 (23.8) 432
270 (62.4) 0(18.5) 83(19.2) 433
227 (55.1) 104 (25.2) 81(19.7) 412

6(66.7) 7(29.2) 1(4.2) 24

« Relational barriers: these were gen-
eral concerns about confidential-
ity, concerns about confidentiality
towards the parents, embarrassment
in disclosing health concerns, and
doubt about the ability of profession-
als to help. These barriers explained
29% of the variability with an Eigen-
value of 2.30.

o Accessibility barriers: these were lack
of knowledge of services, inadequate
means of transportation, difficulties in
making contact and cost. These bar-
riers explained 23% of the variability
with an Eigen-value of 1.86.

The potential effects of the inde-
pendent variables on these 2 categories

of barriers were analysed. Table 7 shows
the sociodemographic characteristics
of the students associated with the
relational and accessibility barriers to
formal health-care-seeking behaviour.
Accessibility obstacles were not affected
by any of the independent variables in
the study. On the other hand, perceived
relational barriers increased significant-
ly with age (P < 0.009) and with urban
residence (P < 0.017). These results
remained unaltered in the multivariate
linear regression model of sociode-
mographic variables associated with
relational barriers to formal health-care-

seeking behaviour: coefhicient for age

=0.270 (P =0.013) and coefhicient for
residence = —0.343 (P =0.007).

Discussion

Althoughadolescentsare pastthe care of

paediatricians, they have several types of
health needs and concerns that cannot
be fully met within the adult-oriented
care system. While the 17-21-year-old
students interviewed were in good
health as would be expected, 71.6%
had had some physical concerns in the
past year, over a half reported psycho-
logical concerns and nearly a quarter
had relational concerns. As for sexual

Barrier

Table 6 Principal component analysis of barriers to formal health-care-seeking behaviour

Loading of each barrier on both factors

Knowledge of services

Inadequate means of transportation

Concerns about confidentiality towards parents

Difficulties of contact

Cost

Embarrassment in disclosing health concerns

General concerns about confidentiality

Doubt about the ability of professionals to help

Eigen value

Variance (%)

Factor1 Factor 2
0.056 0.596
0.059 0.770
0.635 0.337
0.358 0.468
0.412 0.648
0.746 0.263
0.732 0.282
0.710 -0.112

Factor 1: relational barriers® Factor 2: accessibility barriers®

2.304 1.863

28.796 23.284

“General concerns about confidentiality, concerns about confidentiality towards the parents, embarrassment in disclosing health concerns, and doubt about the ability

of professionals to help.

bKnowledge of services, inadequate transport, difficulty of contact and cost.
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Table 7 Sociodemographic characteristics of the students associated with relational and accessibility barriers to formal

health-care-seeking behaviour

Mean (SD)

Sex
Male 2(2.0)
Female 6.4(2.0)
Age (years)
Father's levels of education
Less than university 6.2(2.0)
University and higher 6.4(2.0)
Mother's levels of education
Less than university 6.4 (1.9)
University and higher 6.3(2.0)
Residence
Urban 6.5(2.1)
Suburban® 6.2(2.0)
Rural 5.8 (1.6)

Crowding index (mean persons/room)

Relational barriers?

Accessibility barriers®

Linear P-value Mean (SD) Linear P-value
regression regression
coefficient coefficient
0.476 0.827
5.8
0.115 0.009 0.020 0.651
0.264 0.999
5.8(1.7)
6)
0.559 0.999
5.8(1.7)
6)
0.017 0.075
5.9 (1.6)
54(12)
5.8(1.8)
-0.006 0.886 0.083 0.060

aGeneral concerns about confidentiality, concerns about confidentiality towards the parents, embarrassment in disclosing health concerns, and doubt on the ability of

professionals to help.

bKnowledge of services, inadequate transport, difficulty of contact and cost.

Small town or village.
SD =standard deviation.

and addictive substances concerns,
which are traditionally associated with
adolescence, they were less frequently
reported. A similar low frequency of sex-
ual and addictive substances concerns
was found in a study conducted among
Chinese school students [17]. This is
lower than reported in North American
and western European countries [1,3]
and may in part be explained by the dif-
ferent cultural construct in Lebanon, or
in China, with regard to such sensitive
issues. Topics relating to sexuality and
addictive substances are considered ta-
booin Lebanon and are thusless openly
discussed. Additionally, adolescents
may ignore or underestimate the health
risks associated with such substances,
especially tobacco and alcohol, and with
risky sexual practices. Therefore they do
not consider them real health threats
but rather normal behaviour and hence
they do not require any intervention.

Faced with different sorts of health
concerns, the young people surveyed

tended to avoid seeking help from for-
mal health-care providers and turned
instead primarily to their peers and
other sources of informal help. This was
also shown in other studies conducted
elsewhere, although the populations
studied were younger [6,7,11]. Our par-
ticipants particularly showed informal
health-care-seeking behaviour when it
came to psychological, relational and
addictive substances issues. Further-
more, they were more likely to forego
care for these categories of problems,
a tendency that has also been found
elsewhere [S].

While informal health-care-seek-
ing behaviour was also predominant
among our students for physical and
sexual health issues, they were more
likely to have recourse to a formal and
professional source for these issues. The
health-care-seeking behaviour resem-
blance between these 2 issues may indi-
cate that, in the minds of these Lebanese
adolescents, the organic/reproductive

dimensions of sexuality prevail over
the relational/emotional ones. On
another level, regarding sexual health
issues, young people were more likely to
resort to informal personal health-care-
seeking behaviour than for the other
issues, meaning that they looked for
information by Internet browsing or by
reading books and magazines.

It is also worth noting that when
young people sought informal rela-
tional help, the choice of the person
approached depended on the nature
of the health concern. Young people
went to their parents when the prob-
lems were of a bodily nature, physical
and sexual problems, which may ul-
timately require formal medical care.
They were more likely to go to friends
for emotional or behavioural problems.
These observations are similar to results
found elsewhere. In Chili, for exam-
ple, with physical problems, 1 out of 3
teenagers asked their parents for help,
1 out of 10 asked a health professional
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and very few asked friends for help.
For personal problems, 1 teenager in 3
asked for friends” help and less than 1
in 100 asked for a doctor’s help [24]. In
Switzerland, recourse to family was first
in terms of physical problems and to
friends for psychological problems [25].
In France, teenagers preferred to talk to
their mothers when it came to general
health problems, while they preferred
to talk to their friends for emotional or
relational problems [11].

Gender differences were noted in
our study and these should be taken
into consideration when dealing with
the youth in Lebanon. Female students
had more physical and psychological is-
sues, while male students reported more
issues related to addictive substances.
In previous studies conducted in the
United States [5,9,10,14,16], Australia
[7,15] and China [17], girls expressed
a greater willingness than boys to ac-
cess a service. In our study, however,
gender differences were only evident for
sexual health issues, with females show-
ing more formal behaviour than males.
This could be explained by the fact that
young women, naturally preoccupied
by reproductive health issues such
as contraception and menstruation,
tend to seek professional help more
frequently than men, for whom these
issues tend to be of lower importance.
Furthermore, a culture of self-reliance
related to males may make them reluc-
tant to seek formal care.

While in general, youth in rural
communities tend to forego formal care
more frequently than in urban settings
[9,10,14,15], the only rural-urban
differences we found also concerned
sexual health issues: young people from
a rural or semi-rural residence reported

References

more formal health-care-seeking behav-
iour than those from an urban residence.
This might be because the students
from rural areas consider their parents
and friends poorly informed about sex-
ual issues and hence unqualified to help
them. It might also reflect the relational
closeness in rural social networks so that
ayoungpersonisreluctant to share “em-
barrassing” information with friends or
relatives, fearing its rapid disclosure to
the entire network. Professional health
practitioners are thus perceived as non-
judgemental and more discreet sources
to turn to for advice and help.

The common barriers to care re-
ported by our students are similar to
those reported elsewhere [5,7-10],
suggesting that these are universal and
transcend geographical differences.
The majority cited both accessibility
and relational barriers. The survey did
not elicit whether these concerns were
based on previous unsatisfactory ex-
periences or whether they were just
unfounded beliefs. At any rate, this find-
ing indicates the need to reassure young
adults coming in contact with formal
care and to provide more intimacy and
certainty of confidentiality than usually
provided to adult patients.

Although many studies have shown
that adolescents from rural areas have
more difficulty in accessing health
care [9,10,14,15], we did not find any
rural-urban differences concerning
accessibility. As for relational barriers,
such as concerns about confidentiality
and embarrassment, they tended to in-
crease with age and within urban areas.
It may be that with age or when from an
urban area, young people become more
reserved about their relations, want
more intimacy and confidentiality, and

have higher expectations from health
providers.

Informal care-seeking behaviour
is a reality that health professionals
concerned with youth health cannot
ignore. Health professionals should be
aware of these trends and reach out to
adolescents. First, they should provide
young people with specific services,
which are multidisciplinary, adapted to
their needs/expectations and afford-
able, and ensure that they know about
them by, for example, using the Internet
as a means to reach out to them. Sec-
ond, health professionals need to work
on establishing a solid partnership of
trust with adolescents and make them
feel more comfortable with disclosing
intimate concerns and assured of con-
fidentiality. Third, care does not always
have to be given by formal health-care
providers; informal providers are also
a good means to deliver proper care
to youth. Nevertheless, informal care
is not always appropriate and health
professionals need to support and edu-
cate parents, peers and other support
networks so that they can have a better
impact on youth health. More research,
including qualitative studies, should
be encouraged to further understand
the contextual triggers that may push
young people to consult (or not) their
physician or psychologist. These may
be more amenable to modification than
unalterable factors such as gender or
area of residence.
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Suicide in the Islamic Republic of Iran: an integrated
analysis from 1981 to 2007

H.R. Ghafarian Shirazi,"* M. Hosseini,? M. Zoladl,' M. Malekzadeh,” M. Momeninejad,’ K. Noorian' and M.A. Mansorian’

2007 > 1981 ple o S Jb o) 0 o) &5 568 (3 5loesY)
QQ)W&Mu{)\._')}iﬁ)\%\}mledgfl.a}.n&.\.sco.}‘jdﬂ».).&cdw|jswcw6ﬁa@céﬂﬁblﬂjubuj@

laal JEUEE JE 5 T 055 5031 3 ot Tll e ol 203 005 s s DI 8 i S low YT i O o 2 b 1S
uﬁchjmwj 2007 _5>1981 ple o S Y1 01 ol &)y g 3 B A Sl )l o (el b5 dall) LoVl Y 5l
L A1 01 5 Gl Ayl 26 768 b A1) 2 ;01 G s el A5 50 Lo Zlys 0 pm T 018 518 sV Gl 3 5200
Lol cpldl e daw gres il d2a IS 6.7 StV bl Jlme o s ccill B0 | 265 4 jlus¥l Y le Jdal 055001
o Yl I e Ly ALl DKL o 170.0 OS5 e 3le 75055 ¢3S o T8 Jans gl b egir OIS 5 £ 25 ,lous Y]

gl bl s - Jandl e Glblall Jlar I e 7210 5 ol 0 7255 5 el 5 31l o gdl B e 754.2 bjﬂtéwg.ﬁi@
Sy g Al SRSV Blo] G s e OIS gis 742.0 Ol e ol g e O NI gl 01 10 716.2 ol bl
S AYTOLYI oy eIy Slegat fo Slulys wo Y el oia

ABSTRACT Although the rate of suicide is low in Muslim countries, there is evidence that it is increasing. An
integrated analysis was made of data on suicide attempts (nonfatal and fatal) from studies carried out in the
Islamic Republic of Iran from 1981 to 2007. Of 54 published studies concerning suicide, 48 (covering 26 768 cases
of attempted suicide) satisfied the inclusion criteria. The weighted mean rate of suicide attempts was 26.5 per
100 000 and the average rate of death by suicide was 6.7 per 100 000. The mean age of suicide attempters was
25 years; on average 41.8% were male, 50.5% single and 70.0% from urban areas. Most suicide attempters were
not working: 54.2% on average were housewives, 24.5% students and 21.0% unemployed men. Medical history
showed that 16.2% of suicide attempters had a history of disability and 42.0% had a history of psychological
disorders. The rates were compared with studies from other nations/religious groups.

Suicides en République islamique d'Iran : une analyse intégrée de 1981a 2007

RESUME Méme si le taux de suicide est faible dans les pays musulmans, des données indiquent que celui-ci
est en hausse. Une analyse intégrée a été menée sur des données de tentatives de suicide (mortelles ou non)
extraites d'études menées en République islamique d'lran entre 1981 et 2007. Sur 54 études publiées sur le sujet,
48 d'entre elles, couvrant 26 768 cas de tentatives de suicide, correspondaient aux criteres d'inclusion. Le taux
moyen pondéré de tentatives de suicide était de 26,5 pour 100 000 et le taux moyen de déces par suicide était
de 6,7 pour 100 000. L'age moyen des personnes ayant fait une tentative de suicide était de 25 ans ; 41,8 % de
ces personnes en moyenne étaient de sexe masculin ; 50,5 % étaient célibataires et 70,0 % vivaient en milieu
urbain. La majorité d'entre elles ne travaillaient pas : parmi elles, 54,2 % en moyenne étaient des femmes au
foyer, 24,5 % des étudiants et 21,0 % des hommes sans emploi. Les dossiers médicaux ont permis de révéler que
16,2 % des personnes ayant tenté de se suicider avaient des antécédents d'incapacité et 42,0 % des antécédents
de troubles psychologiques. Les taux ont été comparés aux résultats d'études d'autres pays ou de différents
groupes religieux.
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Introduction

Suicide is a growing problem world-
wide [1,2]. According to World Health
Organization estimates, approximately
850000 suicides leading to death oc-
curred throughout the world in the
year 2000 [3]. It has been estimated
than in 2020 about 1 530 000 people
will attempt suicide [3,4]. Although the
rate of suicide is low in most Muslim
countries [3,5], there is evidence that it
is increasing [6].

Suicide and attempted suicide have
been occurring throughout human his-
tory and studies of suicide epidemiol-
ogy have an important role in assessing
the psychological health of a society [7].
According to a report by the American
Psychiatric Society suicide is the second
most common cause of death among
students, the third cause of death of
young people between the ages 15-24
years and the sixth cause of death of
children below 15 years of age. Among
these younger age groups of the popula-
tion, suicide is the second cause of death
after accidents [8—10]. Methods of at-
tempting suicide vary across different
countries, perhaps reflecting different
lifestyles, cultures and religions [1]. The
objective of this study was to integrate
and analyse the data on suicide attempts
from all studies carried out in the Islamic
Republic of Iran from 1981 to 2007.

An integrated-analysis method was used.
This technique combines information

from various studies so that the number

of people investigated increases and thus
the power of the analysis and the preci-
sion of estimates will increase [ 11].

All published studies in English or
Farsi languages concerning suicide at-
tempts (nonfatal and fatal) in the Is-
lamic Republic of Iran from 1981 to
2007 were considered. The main Inter-
net search engines and resources used
to find studies were: SID (the Iranian
Scientific Information Database), Iran-
Medex (index of articles published in
Iranian biomedical journals), Maglran
(the Scientific Magazines Bank of Iran),
PubMed (database of United States
National Library of Medicine) and da-
tabases of the World Health Organiza-
tion Regional Office for the Eastern
Mediterranean Region. The scientific
research journals of the Iranian medical
universities of were also searched. The
research keywords used were suicide,
self-burning, self-beating and poisoning,

The criterion for selection for this
analysis was that the study had sufficient
reliability in data collection methods and
sources and methods of analysis. The
scientific reliability of the articles was
assessed by a third person who had good
knowledge of the subject but was blind
to the names of the authors and the jour-
nal. Out of 54 available studies, 48 were
selected, which included data on 26 768
cases of attempted suicide [12-59].

The data presented in these stud-
ies were extracted, recorded in a table
which was prepared for this purpose
and analysed using SPSS, version 17,
and Excel, version 2003, software. The
summary indices were calculated as
weighted average of indices in each
study based on the number of suicide
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attempt cases in each study using the

fixed effects model.

Aggregated rates of suicide
and suicide attempt

As Table 1 shows, for the 7 studies in
which data were available, the weighted

mean rate of suicide attempts was 26.5
per 100 000 population and the aver-
age rate of death by suicide was 6.7 per
100 000.

Demographic characteristics

The demographic characteristics of the
people attempting suicide are given in
Table 2. Data on age, sex and marital
status were available in 30 out of the
48 studies. The aggregated mean age
(standard deviation) of suicide attempt-
erswas 25 (SD 3.6) years. The weighted
mean proportion of males was 41.8%.
On average 50.5% of suicide attempters
were single (never married).

Data on residence, employment,
education and economic status were
available in fewer studies (Table 2). On
average, 70.0% of suicide attempts took
place in an urban area. The rate of suicide
attempts among those with educational
level up to 12 years was 30.3% and this
rate was higher than among those who
had were illiterate (17.2%) and or had 12
ormore years of education (10.8%). Most
suicide attempters were not workjng: em-
ployment status showed that 54.0% were
housewives, 24.5% were students and
21.5% were unemployed men. Economic
status, reported in 12 studies, showed that
suicide attempts were more common

Table 1 Rate of attempted suicide (nonfatal and fatal) based on an integrated analysis of studies carried out in the Islamic

Republic of Iran

Attempted suicide

Nonfatal
Fatal

No. of studies
analysed

No. of cases

Weighted
mean (SD)

26.5(2.7)
6.7 (1.9)

6575
6575

Rate per100 000 population

95% CI Min.
21.1-32.2 0 5
34-8.6 1 12

SD = standard deviation; Cl = confidence interval.
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Table 2 Demographic characteristics of suicide attempters based on an integrated analysis of studies carried out in the
Islamic Republic of Iran

Characteristic No. of No.of  Weighted mean 95% ClI
studies cases (SD)
analysed
Age (mean years) 14 85 231 25.0(3.6) 17.5-32.3 18 37 25
Sex (% of cases) 30 18 956
Male 41.8(3.2) 35.4-48.2 12 61 39.5
Female 58.2(5.4) 474-60.0 29 68 59.5
Marital status (%) 30 18 956
Single? 50.5 (4.1) 47.6-58.9 17 77 51
Married 45.6 (5.2) 35.4-55.6 12 69 47
Divorced 3.9(0.8) 2.2-5.5 0.3 14 35
Residence (%) 13 7543
Urban 70.0 (6.4) 63.5-82.8 10 90.1 =
Rural 30.0(3.4) 23.5-36.8 47 48 29
Education (%) 22 16 543
Illiterate 17.2 (2.8) 22.9-14.8 2 33 19.5
High school (<12 years) 30.3(3.7) 22.6-377 45 304
University (=12 years) 10.8 (2.3) 6.3-14.6 21 1
Economic status (%) 12 67 553
Low 62.0 (4.9) 51.8-72.1 3.7 86 65
Moderate 10.0 (3.1) 3.6-16.2 34 25 9.4
High 28.0(3.5) 214-35.6 23 44 27
Occupation (%)
Housewife 12 85 431 54.0 (4.7) 43.8-63.5 2 79 55
Unemployed 18 17 361 21.5(2.0) 16.7-25.6 15.7 39 20
Student 18 17 361 24.5(3.3) 18.1-31.3 5.2 43 25
“Never married.

SD = standard deviation; Cl = confidence interval.

in those with low income (62.0%) than
those with high (28.0%) or moderate
(10.0%) levels of income.

Medical history and reasons
for suicide attempts

Medical history, when available in the
studies, showed that 16.2% of suicide
attempters had a history of physical
disorder and 42.0% had a history of
mental disorder (32.6% had a history of
depression and 23.8% had a history of
addiction) (Table 3).

On average, 24.8% of cases had
made one or more previous suicide at-
tempt. One-third of suicide attempters
(32.0%) had warned about their action
beforehand. The most prevalent reasons
for suicide attempt were family difficul-
ties (49.5%), emotional/relationship

problems (17.5%) and employment/
education problems (14.5%).

The rate of suicide attempts was
higher in summer (35.2%) than other
seasons.

Suicide methods

Drugs were the most common method
of attempting suicide (65.0%). Self-
burning and poisoning were the second

and third most common methods

(15.0% and 12.0% respectively) (Table
3). The rate of hanging was 9.1% and of
suicide with firearms was 6.0%.

Discussion

In this integrated analysis of 24 256 at-
tempted suicide cases in 48 studies the

aggregated suicide rate in the Islamic
Republic of Iran (6.7 per 100 000) was
lower than in India (9.6 per 100 000),
Christian-majority countries (112 per
100 000) and Buddhist countries (17.9
per 100 000) [1]. It was higher than
in Muslim—majority countries (1 per
100 000) [1] but lower than Turkey
(7.8 per 100 000) [S]. The stigma of
suicide in the religious context of Iranian
society and the risk of subsequent legal
problems for their family (e.g. burying
the deceased) may mean that suicide is
under-reported in the Islamic Republic
of Iran.

The present analysis found that
[ranian women attempted suicide
1.39 times more than men. This also
agrees with studies in other countries;
in European countries, for example,
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Table 3 Reasons and methods of attempted suicide and medical history of suicide attempters based on an integrated analysis
of studies carried out in the Islamic Republic of Iran

No. of
studies
analysed

Suicide history

Warning before

attempting suicide 10

Previous suicide attempt 17
Method

Drugs 21

Poisoning 17

Self-burning 10

Hanging 10

Gunshot

Other
Reason

Family difficulties 21

Relationship/emotional

problems 17

Employment/education

problems 17

Other 17
Medical history

Mental disorder 22

Physical disorder 22

Substance dependence 12

Depression 17
Season 10

Spring

Summer

Autumn

Winter

No.

of cases 95% CI

Weighted
mean (SD)

5834 32.0(2.5) 271-371
19 876 24.8(2.3) 13.8-29.7
15783 65.0 (2.6) 55.3-60.5
12 346 12.0(3.1) 51-18.8

9783 15.0 (4.6) 6.2-24.3

7673 9.1(2.3) 4.7-13.4

4782 6.0 (2.9) 0.2-11.4

2158 13(1.9 0-4.5
19 431 49.5(2.8) 43.2-454
12 371 175 (2.1) 12.2-21.7
16 731 14.5(2.1) 10.1-18.9

5423 2.1(18.5) 14.1-22.9
21789 42.0(2.5) 36.8-474
19789 16.2 (1.3) 13.7-18.9

9187 23.8(2.4) 19.0-29.6
18 731 32.6 (3.4) 28.3-394

8567

22.7(3.2) 13.9-29.1

35.2(2.0) 31.2-40.4
21.5(1.5) 18.6-24.9
20.5(2.3) 15.2-25.7

% of cases

Min. Median

20.7 40 29.7
3 37 20
41 88.5 67
6 30 13
2.5 32 12
0.5 18 8
0.5 10 10
30 76 52
5 29.2 16.5
0.5 27 13
9.6 52 39.6
1 38 16
7.2 35 23.2
9 47 27
19.3 26 =
28.6 54 =
20 53 =
19.1 24.7 =

SD = standard deviation; Cl = confidence interval.

women attempt suicide 1.5 times more
than men [9]. In our analysis, there
similar rates of suicide attempts among
single and married people (50.5% and
45.6%), although other studies have
found marriage to be a preventive fac-
tor in attempted suicide [ 1-5,9,10,60].
The most common age of suicide in
Islamic Republic of Iran was among
youth, as the average age was 2S5 years.
This is similar to reports from most
other countries [1-11,60]. Pritchard
and Amanulah in an analysis of suicide
in 17 predominantly Islamic countries
contrasted with the UK concluded
that suicide rates were higher for males

than females, and older (65+ years)
than younger (15-34 years) ages in
every country reviewed [61]. The rate
for males in the Middle East was 0-36
per million, South Asia 0—12 per mil-
lion, Europe 53—177 per million and
former USSR 30-506 per million,
with 3 countries exceeding the UK
rate of 116 per million. Suicide rates in
Islamic varied widely and the authors
concluded that the high rates of “other
violent deaths” (ICD-9 category), es-
pecially in Middle Eastern countries,
may be a repository for hiding cultur-
ally unacceptable suicides [61].

The rate of suicide attempts in this
analysis was higher among those with
high school education than those with
no education and those with university
level education. As for occupation, the
highest rate of suicide attempts was
among unemployed men and house-
wives. Of course, unemployment is
linked to other social factors such as
low literacy and financial problems. In
New Zealand, unemployed men are 2
or 3 times at greater risk of attempting
suicide than employed men [1,4,60].
Most suicide attempters in the Islamic
Republic of Iran had low income,
while in developed countries, suicide
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Wwas more common in upper socioeco-
nomic groups of society [2,4]. Qin et
al. in a study of Denmark concluded
that unemployment and low income
had stronger eftects on suicide in male
subjects; living in an urban area was
associated with higher suicide risk in
female subjects and a lower risk in male
subjects; and a family history of suicide
raised suicide risk slightly more in fe-
male than in male subjects [62].

The most common reasons for
attempting suicide were family difh-
culties, relationship/emotional and
employment/education problems.
This agrees with data from developing
countries [1,4,5]. Considering the psy-
chological and social stresses of youth
and their perceived inability to solve
their emotional problems and deal with
life stressors, there is an important role
for better life skills training and psycho-
logical support at home, school and
university [4,8].

The highest suicide rate in the Is-
lamic Republic of Iran was in summer
(35.2%), nearly 13% higher than the
other seasons, although these results do
not agree with the findings from other
countries [1]. A study in Finland found
a strong seasonal effect on suicide oc-
currence, with the risk of suicide being
greatest in spring [63]. The seasonal
effect was most pronounced when the
number of suicides was relatively low.

Suicide attempts in urban areas in
the Islamic Republic of Iran were higher
than in rural areas, which may be due
to the greater stress imposed by urban
lifestyles. This finding is similar to data
reported from other countries [1,8].
More research is needed into reasons

References

for higher rates of suicide in specific
areas in order to plan interventions. For
example, studies from Ilam province,
near the border with Irag, showed that it
had the highest rate of suicide in Islamic
Republic of Iran [53,59] and suggests
that this region needs more attention on
suicide prevention than other regions of
the country .

As reported elsewhere [4], drugs
were the most common method of
suicide attempts in the Islamic Republic
of Iran, which may be due to the ease
of use and accessibility of drugs. The
second most common suicide method
was self-burning, This method is rarely
used in developed countries [2,7,8,60].
Cultural differences in attitudes to self-
immolation, storage of flammable fluids
at home and the use of flammable ma-
terials such as kerosene for cooking may
explain this difference.

About half of the people who at-
tempted suicide had a history of mental
disorders and approximately one-third
of them had been diagnosed with de-
pression. These results agree with stud-
ies in other countries [ 1-10,60]. Brent
et al. in the United States found that
the most significant psychiatric risk fac-
tors associated with adolescent suicide
were major depression (OR =27.0),
bipolar mixed state (OR = 9.0), sub-
stance abuse (OR = 8.5), and conduct
disorder (OR = 6.0) [64]. In our survey
on average, about one-third of people
who attempted suicide had a history
of attempted suicide. Brent et al. also
found that previous suicide attempts,
suicidal ideation and homicidal ideation
were associated with suicide among
adolescents [64]. According to WHO,

instigating mental health services after a
person has attempted suicide is effective
in reducing the risk of further attempts
3]

Suffering from a chronic physical
disease will also increase the risk of
suicide [9]. In our analysis, an average of
16.2% of people who attempted suicide
had a history of physical disorders. In
a study in Denmark 52% of suicide at-
tempters interviewed were found to
suffer from a somatic disease, and 21%
were on analgesics for pain [65]. Physi-
cians need to be aware of the need not
only for physical treatment but also for
psychological support for patients with
chronic diseases. This advice is rein-
forced by WHO [3] and is followed in
many developed countries.

More targeted support, for example
training about life skills, is needed for
those at greater risk of suicide, especially
young people, to help them to cope with
family and emotional difficulties and
employment and economic problems.
Mental health services need to be aware
of the higher risk of suicide among peo-
ple with depression and those with pre-
vious suicide attempts but also people
suffering from chronic physical health

problems.
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Vitamin D receptor gene polymorphisms in type
1 diabetes mellitus: a new pattern from Khorasan

province, Islamic Republic of Iran
S. Bonakdaran, M.R. Abbaszadegan,? E. Dadkhah? and M. Khajeh-Dalouie’

%a}\.w‘j‘&‘j Jj.gﬁd‘;b\ﬁmuﬁ.b.b-c:}u 6JS.WJ|QAJ‘9Y\L.4J\J" " w‘dewibM
}JJV\}J&SM‘)}J‘J;}J& wlS;bqu&L.p)J.q.&w\)L\S.qu)&

05 .43 a1 e gazdl Op bo 3 Kl o I 51 Jaadls (VDR) 5" (pealiadl) dtans JSCET 5und (g ildendl i)l ) il 2o
Ol 2V s (Bbe FfiAacTe: gag) "s" aledl) odinnds o sdate JCET )T s (6 S0l (o JsY1 ool G BRI 0 g2 L) o3
ISt sutas Ll Jllan ol 5 s 6,§~Juu¢fﬁW45}‘L;,m\Oﬁdﬂlmul@f69ya,sapﬁ;u)um@)
LlsTaw S ols, NUPRAIPRpeR L;pja.;stmlcFokchpalcTaqlJJAJJ;L;L.:QM\ CU:J’Y Ce\}a4g 5" el s
" wtwu&d&“umwuu}w&ﬁw.uwp y;\w,&duu}‘Lrwvﬂ&\(/\mmgb)@w

wwwww

L;J;-‘yu&d&w‘ﬁ\iw u‘ub‘)JJ‘u;MMU‘;Y}hcud‘w-U} uﬁ‘f@\w}ff&\@\wbw‘

ABSTRACT Reported associations between vitamin D receptor (VDR) polymorphism and type 1 diabetes mellitus
vary across ethnic groups. We studied the association between type 1 diabetes and 4 VDR gene polymorphisms
(Bb, Ff, Aa and Tt) in an Iranian population. A group of 69 patients with type 1 diabetes mellitus and 45 unrelated
healthy subjects were recruited. The prevalence of VDR polymorphisms in 4 restriction fragment length
polymorphism sites including Bsml, Fokl, Apal and Tagl were analysed in patients and controls. The frequencies
of 3 genotypes (Aa, FF and Bb) were significantly higher in the patient group. The relationship between VDR gene
polymorphisms and onset pattern of diabetes was not significant. There were no significant difference between
the genotype frequencies and chronic complications of diabetes, but the relationship between the £f genotype
and ketoacidosis was significant. Our results differ from previous polymorphism studies in other regions.

Polymorphismes du géne du récepteur de la vitamine D et diabete de type 1: un nouveau modele dans la
province de Khorasan (République islamique d'Iran)

RESUME Les associations observées entre le polymorphisme du récepteur de la vitamine D et le diabéte de
type 1 varie en fonction des groupes ethniques. Nous avons étudié ['association entre le diabete de type 1 et
quatre polymorphismes du gene du récepteur de la vitamine D (génotypes Bb, Ff, Aa et Tt) dans une population
iranienne. Un groupe de 69 patients atteints de diabete de type 1 et 45 témoins en bonne santé sans lien entre
eux ont été recrutés pour cette étude. La prévalence des polymorphismes de ce gene sur quatre sites de
polymorphisme de la longueur des fragments de restriction (hnotamment Bsml, Fokl, Apal et Tagl) a été analysée
dans les deux groupes. La fréquence de trois génotypes (Aa, FF et Bb) était nettement supérieure dans le groupe
des patients. Le lien entre les polymorphismes géniques du récepteur de la vitamine D et I'apparition d'un
diabete n'était pas significatif. Aucune différence importante n'a été observée entre la fréquence des génotypes
etles complications chroniques du diabete. Toutefois, le lien entre le génotype Ffet I'acidocétose était fort. Nos
résultats different des études antérieures sur le polymorphisme dans d'autres régions.
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Introduction

Type 1 diabetes mellitus (DM) is a
common autoimmune endocrinopa-
thy that results from an interaction of
environmental and genetic factors.
This interaction is believed to lead to
immune destruction of insulin-pro-
ducing beta cells by T-cell infiltration
of the pancreatic islets [1]. In addition
to its calciotropic effect, vitamin D has
potent non-calcaemic effects and is
involved in the modulation and regula-
tion of immune systems [2-6]. Vita-
min D deficiency has been shown to
accelerate the onset of type 1 DM [7].
Moreover, vitamin D deficiency leads
to impaired insulin secretion, which is
reversible by 1,25-dihydroxyvitamin
D administration [8]. Other studies
suggest that the active metabolite of
vitamin D decreases the incidence and
development of autoimmune diseases
such as type 1 DM and also acts as an
Immunosuppressant agent [9,10]. The
biological eftect of vitamin D is thought
to occur by binding to the vitamin D
receptor (VDR) which belongs to the
steroid receptor superfamily and is
widely expressed in many cell types
including lymphocytes (activated T
lymphocytes, B cells), antigen-pre-
senting cells (including monocytes,
macrophages, dendritic cells) and
pancreatic islet cells [11-13].
Although many polymorphisms
exist in the VDR gene, their effect on
VDR protein function and signalling is
unknown [14]. Based on the effect of
the VDR ligand on immune function,
an association between type 1 DM and
VDR polymorphisms is likely. The ef-
fect of VDR polymorphisms on insulin
secretion has been reported before [ 15].
Four major polymorphic sites have
been described within the VDR gene. A
polymorphic Fokl site in exon-2 results
in an alternative transcription initiation
site, leading to a protein variant with
3 additional amino acids at the amino
terminus [4]. Polymorphic BsmlI and
Apal sites are present in intron-8, and a

silent T to C substitution creates a Tagl
polymorphic site in exon-9 [16].

An association between VDR poly-
morphism and type 1 DM has been
reported in some studies; however, it
appears to vary across ethnic groups
[17-23]. The aim of this study was to in-
vestigate the relationship of VDR gene
polymorphism to the risk of type 1 DM
and its association with the onset pat-
tern of diabetes (acute or slow onset)
in an Iranian population in Khorasan
province.

Sample collection

The study was carried out in Mash-
had, Islamic Republic of Iran, during
2006-07. Patients were drawn from
the Parsian diabetes clinic, which is
a referral centre for diabetic patients
and cares for more than 500 patients
with type 1 DM. Blood samples were
obtained from 69 Iranian type 1 DM
patients (41 females/28 males) diag-
nosed with type 1 DM according to
World Health Organization criteria
(pancreatic beta-cell destruction as
the primary cause of diabetes, and
tendency to ketoacidosis), under age
35 years and C-peptide-negative. An-
other group of 45 unrelated healthy
volunteers (26 females/19 males)
with a socioeconomic status similar
to that of the patients, were also re-
cruited from classmates or friends of
the patients.

Demographic and basic clinical
variables were collected such as age,
sex, time of onset of diabetes, time of
starting insulin treatment and history of
ketoacidosis and complications such as
hypertension, retinopathy, nephropa-
thy, dyslipidaemia, concomitant auto-
immune disorders. The patients were
divided into 2 groups: acute onset (< 6
months from onset of diabetes to start
of insulin treatment); and slow onset
(> 12 months from diabetes onset to
insulin treatment).

All patients gave informed voluntary
consent to participate in the study ac-
cording to the protocol approved by
the local ethics committee of Mashhad
University of Medical Sciences and in
accordance with the ethical standards of
the Helsinki Declaration.

DNA isolation and PCR
experiments

Blood samples were collected in
EDTA tubes and genomic DNA
was extracted using the salting out
method. The Bsml, Fokl, Apal and Taql
polymorphic sites were considered.
Polymerase chain reaction (PCR) am-
plification was performed using 3 sets
of primers— VDRI (for Bsml), VDR2
(for FokI), and VDR3 (for both Apal
and Tagl)—as described previously
[17,22], using the Techgene thermo-
cycler (Techne). After initial denatura-
tion for S min. at 95 °C, samples were
subjected to 30 cycles of amplification,
25sat94°C,20 s at the relevant primer
pair annealing temperature (Table 1)
and 20 s at 72 °C. The final step was a
5 min. hold at 72 °C. Amplified DNA
was digested overnight with suitable
amounts of reference restriction en-
zymes (Fermentas) in the restriction
protocol at 37 °C or 4 h at 5§ °C ac-
cording to the manufacturer’s instruc-
tions (Table 1). Digestion products
were electrophoresed on 3% agarose
gel containing 0.4 mg/L ethidium bro-
mide. The polymorphism was docu-
mented by photographing under UV

illumination.

Polymorphism analysis

All data concerning the 4 restriction
enzymes and their restriction patterns
are summarized in Table 1. Aliquots of
0.1 U of Bsml, Fokl and Apal and 3U of
Tagl restriction enzymes (Fermentas,
Lithuania) and 2 pL buffer were added
to 4 uL of the VDR PCR products. The
alleles were designated as B (650 bp
and 175 bp fragments) and b (825 bp
fragment) for Bsml, F (196 bp and 69
bp fragments) and f (265 bp) for Fokl
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and A (530 bp and 210 bp) and a (740 bp) for Apal. Taql has 2

LN
- S w0 binding sites on the PCR product, one producta 495 bp anda 245 bp

T2 in - o B
ko) g =N = © S 0 fragment (f) and the other at the single nucleotide polymorphism site
‘5 = % & § § s in the presence of which the 495 bp fragment will be cut into a smaller
== - 290 bp piece and a 205 bp piece (7).

(&

Statistical analysis
c
§ 53 9 ) s o Data were analysed using SPSS, version 11.5 statistical software.
3 3
&i = £ o\ 0> D Comparisons of genotype frequencies between groups were per-
= formed using the t-test. The chi-squared test was used for analysis of
- » » » the difference between the 2 groups. P-value < 0.05 was considered
NG 49 NG
'% § v ® Ve 9= o significant.
o= = = = <t

Z 2 & g & g & g 3
@ Results
c =
="~
§ a;a_g 3 2 g 4 The patients were 28 males (40.6%) and 41 females (59.4%). The
ZE mean age of patients was 22.2 (SD 8.7) years and the mean age

onset of diabetes was 13.4 (SD 6.1) years. Family history of DM was
positive for 26 patients (37.7%). The frequency of complications of
diabetes, including history of ketoacidosis, hypertension, retinopathy,
nephropathy and dyslipidaemia, are shown in Table 2. There were 50
patients (72.5%) with acute onset of diabetes and 19 patients (27.5%)
with chronic onset. The control group consisted of 19 (42.2%) men
and 26 (57.8%) women with a mean age of 19.7 (SD 6.2) years.

The distributions of VDR gene polymorphism in patients and

control groups are shown in Table 3. The genotype frequencies were
higher in the patients than the controls for the bb genotype (42.6%
versus 40.0%, P = 0.14) and the TT" genotype (49.3% versus 44.4%,
P =0.057) although the differences were not significant. However,

Primer sequence

the frequencies of genotypes were significantly higher in the patient
group versus controls for the Aa genotype (75.4% versus 40.0%, P =
0.003), FF genotype (55.1% versus 40.0%, P = 0.008) and Bb geno-
type (37.7% versus 24.4%, P=0.014).

We stratified type 1 DM patients based on their onset pattern

Forward: 5'-CAA CCA AGA CTA CAA GTA CCG CGT

CAG TGA-3'
Reverse: 5'-AAC CAG CGG GAA GAG GTC AAG GG-3'
Forward: 5'-AGC TGG CCC TGG CAC TGA CTC TGC

TCT-3'
Reverse: 5'-ATG GAA ACA CCT TGC TTC TTC TCC

CTC-3'
Reverse: 5'-GCA ACT CCT CAT GGC TGA GGT CTC-3'

Forward: 5'-CAG AGC ATG GAC AGG GAG CAA-3'
Reverse: 5'-GCA ACT CCT CAT GGC TGA GGT CTC-3'

Forward: 5'-CAG AGC ATG GAC AGG GAG CAA-3'

<
£ e - - of disease and assessed the relationship to the types of VDR gene
.ED = = < = polymorphisms (Table 4). The relationship between VDR gene
polymorphisms and onset pattern of diabetes was not significant
g - - in any of restriction sites. The age of onset of disease did not affect
‘@ G @) .. . . .
E = § 3 s the distribution of genotype frequencies in type 1 DM patients.
s E g 5 9 Moreover, there was no significant difference between the distribu-
£ =
Z S & g = tion of genotype frequencies (Bsml, Apal, Fokl and Tagl) and chronic
4 O &)

complications of diabetes, but the relation between the Ff genotype
and history of ketoacidosis was significant (P=0.04).

restriction pattern when the polymorphic site is present; PS- = restriction pattern without polymorphic site.

Table 1 Characteristic features of the 4 studied polymorphisms in the vitamin D receptor (VDR) gene

=

€ ? q 2 9 . o .
.% é § é § The electrophoresis pattern of the 4 restriction enzymes is il-
§ = & = ] lustrated in Figure 1.

£

= Discussion

:

= g < 3 5| The molecular mechanisms of pathogenesis of type 1 DM remain to
5 Q = < N - be elucidated. Several studies have recently reported an association
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Table 2 Frequencies of complications in patients with type 1 diabetes mellitus

(n=69)

Complication

History of ketoacidosis
Hypertension
Retinopathy
Nephropathy
Dyslipidaemia

Concomitant autoimmune disorders

Positive Negative
No. % No. %
3 56.5 30 43.5

2 29 67 971
8 1.6 61 88.4
6 8.7 63 913
14 20.3 55 79.7
6 8.7 63 91.3

between type 1 DM and VDR gene
polymorphisms. This study demon-
strated a significantly higher frequency
of Aa, FF and Bb genotypes in the VDR
receptor in type 1 DM patients in an
Iranian population. The frequency of
bb and TI" genotypes were also higher
in patients compared with the control
group, but the differences were not sta-
tistically significant.

Several populations with different
genetic background have been studied
for the association of type 1 DM and
VDR gene polymorphisms, and con-
tradictory results have been shown. The

results of the first published study in

southern India showed that the b allele
of Bsml in VDR was more prevalent
in type 1 DM patients than healthy
controls [18]. Chinese investigators
showed in their Han population that
the frequency of the B allele of Bsml site
gene was significantly higher in type 1
DM [19]. In a Taiwanese population
type 1 DM was also associated with
the B allele [20]. In Barcelona, Spain,
the frequencies of bb, and especially
combined bb/FF genotypes, were
higher in type 1 DM patients than in
controls [21]. However, in a Finnish
population VDR polymorphisms had
no association with type 1 DM [24],

Table 3 Distribution of vitamin D receptor (VDR) gene polymorphisms in patients
with type 1 diabetes mellitus and non-diabetic controls

VDR polymorphism

Bsml
bb 29
BB 14
Bb 26
Foki
ff 6
FF 38
Ff 25
Apal
aa 4
AA 13
Aa 52
Taql
tt 7
T 34
Tt 28

Controls
(n =45)

%

42.0 18 40.0 0.109
20.3 16 35.6 0.715
377 11 244 0.014
8.7 7 15.6 0.782
551 18 40.0 0.008
36.2 20 444 0.456
5.8 1 2.2 0.180
18.8 18 40.0 0.369
754 26 40.0 0.003
10.1 8 17.8 0.796
49.3 20 44.4 0.057
40.6 17 37.8 0.101

and a study in Santiago on children with
type 1 DM demonstrated that the fre-
quency of the b allele and bb genotype
was significantly lower compared with
the control group [22]. Surprisingly,
a meta-analysis in 2006 also showed
that there was no association between
VDR gene polymorphisms and type
1 DM risk in case—control and family
transmission studies [25].

In our study no significant relation-
ship was found between VDR polymor-
phisms and the onset pattern of diabetes
(acute or chronic). Motohashi et al.
in a study of 203 type 1 DM patients
compared with healthy controls found
that there was a significant difference in
the frequency of the B allele in the Bsml
site between acute-onset diabetes and
control groups. However, the difference
between the slow-onset type 1 DM
group and controls was not significant
and they concluded that assessment
of this VDR gene polymorphism may
contribute to prediction of the onset
pattern in individuals with a high-risk
component of type | DM [23].

Nosignificantassociation was found
between VDR gene polymorphisms
and chronic complications of diabetes
(including nephropathy, retinopathy,
dyslipidaemia and hypertension). Tav-
erna et al. in Paris observed 200 patients
with type 1 DM and found that the Tt
genotype was associated with severe
retinopathy. In that study, patients with
T genotype were low risk for severe
diabetic retinopathy [26]. We found no
association between VDR gene poly-
morphisms and diabetic retinopathy.
It seems that vitamin D functions may
play arole in the pathogenesis of hyper-
tension as a negative endocrine regula-
tor of renin biosynthesis [27] and have
a favourable effect on cardiovascular
disease [28,29]. Other researchers have
also reported an association between
the bb genotype and severe coronary
stenosis [30].

We found a significant relationship
between the Ff genotype and a history

of ketoacidosis among our patients. To
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Table 4 Distribution of vitamin D receptor (VDR) gene polymorphisms in patients with type 1 diabetes mellitus according to
history of ketoacidosis and onset of diabetes

VDR polymorphism  With history of

ketoacidosis

(n=39)
No. %

Bsml

bb 17 43.6

BB 6 154

Bb 16 41.0
Foki

ff 2 51

FF 20 51.3

Ff 17 43.6
Apal

aa 2 51

AA 154

Aa 31 79.5
Taql

tt 2 5.1

T 20 51.3

Tt 17 43.6

Without history of  P-value

ketoacidosis
(n=30)
No. % No.
12 40.0 0.36 31
8 26.7 5
10 33.3 14
5 16.7 2
18 60.0 0.04 32
7 23.3 16
6.7
6 20.0 0.86
22 73.3 44
4 13.3 0.50 0
12 40.0 35
14 46.7 15

Acute onset
(n=50)

Chronic onset P-value

(n=19)

64.0 10 52.6 0.44
10.0 5 26.3
26.0 4 211

4.0 2 10.6
64.0 14 73.6 0.48
32.0 3 15.8

4.0 0 0.0

8.0 26.3 0.21
88.0 14 73.7

0.0 1 5.3 0.27
70.0 13 68.4
30.0 5 26.3

our knowledge this is first report of this
association. In a study performed on
134 unrelated patients, investigators
found that the ff genotype frequency
was significantly higher in type 1 DM
patients than controls, although the
relationship between type 1 DM and
chronic complications of diabetes was
not analysed [31]. In a Chinese popula-
tion, the F allele of the FF genotype

showed a higher prevalence in patients
compared with controls. The FF geno-
type was suggested as a marker for type
1 DM in this population. However, the
authors did not analyse the relation of
this genotype with type 1 DM associ-
ated complications.

This is the first report comparing
the frequencies of all 4 known sites
of the VDR gene in healthy and type

1 DM Iranian population. It seems
that environmental factors that in-
fluence levels of active vitamin D in
humans are complex and a significant
difference exists between vitamin D
functions and VDR polymorphisms.
It further confirms that the associa-
tion between VDR polymorphisms
and type 1 DM varies across different
ethnic groups.

Figure 1 Digestion results of the 4 polymorphism sites. Tag/ digestion: Tt (lane 1), tt (lane 2); Apal digestion: Aa (lane 3), aa
(lane 4); Fokl digestion: Ff (lane 5), ff (lane 6); Bsml digestion: bb (lane 7), Bb (lane 8), BB (lane 9). M: 100 bp DNA ladder
(Fermentas)
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La néphropathie non diabétique chez les patients
diabétiques de type 2 a I'hopital militaire
Mohammed V de Rabat (Maroc)
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RESUME La distinction entre les lésions de néphropathie diabétique et les lésions de néphropathie non
diabétique n’est pas toujours évidente ; elle est basée souvent sur la ponction-biopsie rénale. Cette étude a
évalué la prévalence et les facteurs prédictifs de la néphropathie non diabétique chez le diabétique de type 2.
L'étude, réalisée entre janvier 2008 et octobre 2010 au service de néphrologie de I'hopital militaire de Rabat,
incluait16 diabétiques de type 2 ayant bénéficié d'une ponction-biopsie rénale. La néphropathie non diabétique
aété observée chez 6 patients (37,5 %) ; lanéphropathie a IgA étaitla plus fréquente (50 % des néphropathies non
diabétiques). L'hypertension artérielle était significativement moins fréquente dans le groupe de la néphropathie
non diabétique que dans le groupe de la néphropathie diabétique (16,7 % contre 80,0 % ; p =0,024), la durée du
diabete était plus courte (4,5 contre 15,5 ans ; p = 0,022) et la rétinopathie diabétique absente (100 % contre 40
% ; p=0,026). Il n'y avait pas de différence statistiquement significative entre les deux groupes en ce qui concerne
I'age, le sexe, la créatininémie, la protéinurie des 24 h, le syndrome néphrotique et I’hématurie microscopique.

Non-diabetic renal disease in type Il diabetes mellitus patients in Mohammed V military hospital, Rabat, Morocco

ABSTRACT The distinction between diabetic nephropathy lesions and non-diabetic renal lesions is not always
obvious and is often based on renal biopsy. This study evaluated the prevalence and predictors of non-
diabetic renal disease in people with type 2 diabetes. The study was conducted between January 2008 and
October 2010 in the nephrology department of the military hospital in Rabat. The study included 16 patients
with type 2 diabetes in whom renal biopsy was indicated. Non-diabetic renal disease was found in 6 of the
patients (37.5%); IgA nephropathy was the most frequent non-diabetic renal disease (half of non-diabetic renal
diseases). Hypertension was significantly less frequent in the non-diabetic renal disease group than the diabetic
nephropathy group (16.7% versus 80.0%, P = 0024), duration of diabetes was a shorter (4.5 versus 15.5 years, P =
0.022) and diabetic retinopathy was absent (100% versus 40%, P=0.026). There were no statistically significant
differences between the 2 groups in relation to age, sex, creatinine level, 24-hour proteinuria, nephrotic
syndrome and microscopic haematuria.

'Service de Néphrologie, Dialyse et Transplantation rénale ; *Service d’Endocrinologie, Hopital militaire d'instruction Mohammed V, Rabat (Maroc).
3Laboratoire de Biostatistique, de Recherche Clinique et d’Epidémiologie, Faculté de Médecine et de Pharmacie, Rabat (Maroc).
(Correspondance a adresser a Y. Zajjari : cap.yas@hotmail.com).
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Introduction

La néphropathie diabétique (ND)
est la premiére cause d'insuffisance
rénale chronique terminale dans le
monde [1]; elle complique le diabete
dans 40 % des cas avec une ancienneté
de diabete de plus de 20 ans [2,3].
Généralement, le diagnostic de la ND
est aisé si le diabete est ancien,
en présence de complications
dégénératives et lorsque I'évolution est
marquée par une protéinurie précédant
l'insuffisance rénale.

Si cette démarche est validée
chez le diabétique de type 1, elle
est discutée chez le diabétique de
type 2 [4]. L'absence de neuropathie
et de rétinopathie diabétique (RD) en
présence de signes de néphropathie
doit faire suspecter une néphropathie
non diabétique (NND) [S], de
méme qu'une détérioration rapide
de la fonction rénale ainsi que la
présence d'une hématurie macro- ou
microscopique [6].La ponction—biopsie
rénale (PBR) n’est habituellement
indiquée chez le diabétique de type 2
que si une NND est suspectée. Le but
de I'étude était d’évaluer la prévalence
de la NND et les facteurs associés chez

le diabétique de type 2.

Il s’agit d’'une étude rétrospective

réalisée entre janvier 2008 et octobre
2010 au service de néphrologie de
I'hopital militaire de Rabat, incluant les
PBR effectuées chez les patients ayant
un diabete de type 2, selon la définition
de I'Organisation mondiale de la Santé,
chez lesquels le diagnostic de NND
était suspecté.

La PBR était réalisée par voie
percutanée aprés consentement
éclairé des patients, en utilisant un
dispositif semi-automatique armé
par une aiguille & usage unique (16
Gauge). L'étude histologique était
réalisée par microscopie optique et par

immunofluorescence aux antisérums
IgG, IgA, IgM, C3, C4, Clq et
fibrinogéne, et dans certains cas aux
antisérums des chaines légeres Kappa
et Lambda par le méme anatomo-
pathologiste. Nous avons recueilli des
parametres démographiques, cliniques
et biologiques.

L'étude statistique a été réalisée
par un logiciel SPSS 13.0. Les variables
quantitatives étaient exprimées en
médianes et les variables qualitatives
en pourcentages. La comparaison des
variables quantitatives était réalisée par
le test non paramétrique de Mann-
Whitney et la comparaison des variables
qualitatives était réalisée par le test exact
de Fischer. Une valeur de p < 0,05
était retenue comme statistiquement
significative.

Résultats

Durant la période d’étude, 16 PBR
ont été réalisées chez 15 patients par

voie percutanée et dans un cas sur
pi¢ce de néphrectomie pour tumeur
rénale ; 81,3 % étaient des patients
de sexe masculin ayant un diabéte de
type 2, évoluant depuis plus de 6,5 ans
chez la moitié. La médiane d’age était
de 60 ans (extrémes 47-79 ans). Neuf
patients (56,3 %) étaient hypertendus,
10 patients (62,5 %) n’avaient pas de

RD. La médiane de la protéinurie de
24 heures était de 4,75 g/j (extrémes
0,7-13 g/j). Onze patients (68,8 %)
étaient néphrotiques et 10 (62,5 %)
avaient une hématurie microscopique.
La médiane de créatininémie était de

45 mg/L (Tableau 1).

Les indications de la PBR étaient
un syndrome néphrotique associé a
un diabete récent (durée de moins
de cing ans) chez quatre patients,
une insuffisance rénale rapidement
progressive associée a une hématurie
microscopique chez trois patients,
une insuffisance rénale aigué associée
a des signes extrarénaux (cutanés,
digestifs et articulaires) chez
deux patients, une insuthsance
rénale associée a des anomalies
biologiques chez six patients (quatre
cas de dysglobulinémies, un cas
d’hépatite virale chronique B, un cas
d’hypocomplémentémie C3), et
une insuffisance rénale associée a un
oncocytome rénal chez un seul patient.

Sur les 16 patients diabétiques
biopsiés, six patients présentaient des
I¢sions de NND. Il s'agissait de trois
cas de néphropathie a IgA (deux cas de
purpurarhumatoide etun cas de maladie
de Berger), d'un cas de néphropathie a
lésions glomérulaires minimes (LGM),
d'un cas de glomérulopathie
extramembraneuse (GEM) et d'un cas
de tubulopathie myélomateuse.

Tableau 1 Parametres démographiques, cliniques et biologiques des patients

Variable Valeur

Age (ans) [médiane (quartile)] 60 (47-79)
Sexe

Masculin [Nbre (%)] 13 (81,3)
Féminin [Nbre (%)] 3(18,7)
Hypertension artérielle [Nbre (%)] 9(56,3)
Absence de rétinopathie diabétique [Nbre (%)] 10 (62,5)
Ancienneté du diabete (ans) [médiane (quartile)] 6,5 (1-39)
Créatininémie (mg/L) [médiane (quartile)] 45,25 (7-112)
Syndrome néphrotique [Nbre (%)] 11(68,8)
Protéinurie (g/j) [médiane (quartile)] 4,75(0,7-13)
Hématurie [Nbre (%)] 10 (62,5)
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L’ancienneté du diabete était
plus marquée dans le groupe ND
en comparaison avec le groupe
NND (15,5 contre 4,5 ans;
p =0,022). L'hypertension artérielle
était moins fréquente dans le groupe
NND (16,7 % contre 80,0% ; p =
0,024).LaRD était absente cheztous les
patients du groupe NND et chez 40 %
des patients du groupe ND (p =0,026).
Il n’y avait pas de différence significative
entre les deux groupes concernant
I'dge, le sexe, la créatininémie,
la protéinurie de 24 heures, le
syndrome néphrotique et 'hématurie
microscopique (Tableau2).

Discussion

Dans ce travail, [a PBR était réalisée
chez 16 patients diabétiques de type 2,
dans un contexte de suspicion de NND

expliquant en partie le faible échantillon
de notre série. Les critéres de suspicion
de NND chez le diabétique de type 1
sont : 'hématurie microscopique,
I'absence de RD, l'insufhisance rénale
d’évolution rapide ou la présence
d’anomalies immunologiques.
Cependant ces criteres ne sont pas
validés chez le diabétique de type 2 [3].

Dans les séries de biopsies rénales
chez le diabétique de type 2, la
prévalence de la NND varie de 10 a

85% [4,7-10] ; cette différence dépend
des criteres d'indication de la PBR et de
la population étudiée [11]. Dans notre
étude, la prévalence de la NND était de
37,5 %. Les néphropathies a IgA étaient
les étiologies les plus fréquentes des
NND (50 % des cas). Dans la série de
Zhou etal, lanéphropathie aIgA (34 %)
etles GEM (22 %) étaient les étiologies
les plus fréquentes de NND [12].

La ND est une complication
chronique du diabéte ; elle se manifeste
cliniquement S a4 10 ans apres la
découverte du diabéte. Ainsi, une
courte durée d’évolution du diabéte en
présence d'anomalies rénales oriente
vers une NND [12]. Dans la série de
Choi, les NND étaient associées a une
courte durée du diabéte [4]. Dans notre
série, le diabete était d'ancienneté plus
courte dans le groupe NND avec une
médiane de 4,5 ans contre 15,5 ans dans
le groupe ND (p =0,022).

La RD est une complication
microvasculaire du diabéte de
pathogénie similaire alaND [12]. Chez
le diabétique de type 1, elles coexistent
habituellement selon plusieurs
auteurs [13,14]. Selon Parving, tous
les diabétiques de type 2 ayant une
protéinurie avec une RD ont une ND ;
cependant, enl'absence de RD avec une
protéinurie, 50 % des patients avaient
uneND [15]. Danslasériede Zhouetal,
90 % des diabétiques de type 2 avec RD

La Revue de Santé de la Méditerranée orientale

avaient une ND et 76 % des diabétiques
de type 2 sans RD avaient une NND, ce
qui suggere que la présence dela RD est
un marqueur de ND et que son absence
est un facteur prédictif de NND [12].
Dans notre série, tous les patients ayant
une RD avaient une ND et 60 % des
patients sans RD avaient une NND.

L'hypertension artérielle est
une expression fréquente des
néphropathies ; cependant, elle est
plus fréquente chez le diabétique. Cela
s'explique par la rétention hydrosodée,
'activation du systéme rénine
angiotensine, la stimulation du systéme
sympathique et le dysfonctionnement
endothélial plus fréquent chez cette
population [12]. Dans la série de
Zhou et al, I'hypertension artérielle
était plus fréquente et plus sévere
dans le groupe ND [12]; dans notre
série, le groupe NND avait moins
d'hypertension artérielle (16,7 % contre
80% ; p=0024).

L’hématurie est une manifestation
inhabituelle de la ND. Elle est
'expression de plusieurs NND,
notamment les néphropathies a IgA.
Dans I'étude de Wong, I'association
de la protéinurie ou de 'hématurie &
I'absence de RD orientait versune NND
avec une valeur prédictive positive
de 94 % [16]. Dans notre série,
I'hématurie était présente chez 83,3 %
des patients du groupe NND et 50 %

Tableau 2 Comparaison du groupe ND et groupe NND

Caractéristiques

Age (ans) [Médianes (quartiles)]
Sexe masculin [Nbre (%)]
Hypertension artérielle [Nbre (%)]

Absence de rétinopathie diabétique
[Nbre (%)]

Ancienneté du diabete (ans) [Médianes
(quartiles)]

Créatininémie (mg/L)
[Médianes (quartiles)]

Protéinurie (g/j) [Médianes (quartiles)]
Hématurie [Nbre (%)]

Groupe ND
60 (56,25 ; 63)
8(80)
2(80)

4(40)

15,5 (5,75 ; 20,25)

56,5 (32,25 ; 83,25)
4,65 (3,42; 8,12)
5 (50)

Groupe NND

56,5(50,75; 62) 0,229
5(83,8) 0,696
5(16,7) 0,024*
6(100,0) 0,026*
4,5(1;6,25) 0,022*
275(7; 58,75) 0,142
51(2,87;11,2) 0,828
5(83,3) 0,215

*Significatif a p < 0,05.

ND : néphropathie diabétique ; NND : néphropathie non diabétique.
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des patients du groupe ND. Cependant,
il n’y avait pas de différence
statistiquement significative (p =
0,215). Cela peut étre expliqué en partie
parle faible échantillon de notre série en
I'absence d'indication systématique de
PBR chez le diabétique de type 2.

Conclusion

Bien que de nombreux indicateurs

puissent orienter vers le diagnostic de
NND chez le diabétique de type 2,
I'étude histologique du parenchyme
rénal reste le moyen diagnostique le

plus sar pour la prise en charge et le
pronostic de ces patients. Toutefois, le
risque de complications hémorragiques
encourus lors de la PBR doit limiter
ces indications systématiques.
L'é¢chantillon faible de notre série rend
nécessaire des études plus larges.
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Prevalence of hepatitis B and C infections and associated

factors among blood donors in Aden city, Yemen
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ABSTRACT This study determined the prevalence of hepatitis B virus (HBV) and hepatitis C virus (HCV ) and
associated risk factors among blood donors in Aden city, Yemen. A systematic sample of 469 male blood donors
was selected from those attending the national blood bank service in Aden between June and October 2007.
Data were collected by questionnaire and blood samples collected. Of the 469 participants, 24 (5.1%) were
positive for HBsAg and 6 (1.3%) for anti-HCV. In multivariate analysis, history of: blood transfusion (OR = 22.8),
dental treatment (OR =3.6), cupping (OR =3.9) and malaria infection (OR = 6.8) were significantly associated with
being positive for HBsAg. Those with history of blood donation were less likely to be positive for HBsAg (OR =
0.17). Those with a history of blood donation were significantly less likely to be positive foranti-HCV positivity (OR
= 0.05), while those with history of blood transfusion were more likely to test positive (OR = 65.6). The prevalence
of HBV and HCV among blood donors in Yemen is still high compared to many other countries.

Prévalence des infections par les virus de I'hépatite B et C et facteurs associés chez des donneurs de sang dans
laville d'Aden (Yémen)

RESUME La présente étude a déterminé la prévalence des infections & hépatite B et C et les facteurs de risque associés
chez des donneurs de sang dans la ville d'Aden (Yémen). Un échantillon systématique de 469 donneurs de sang de
sexe masculin a été sélectionné a partir de donneurs fréquentant le service national de la banque de sang dans la ville
d'Aden entre juin et octobre 2007. Des données ont été recueillies par questionnaire et des échantillons de sang
ont été prélevés. Parmi les 469 participants, 24 étaient positifs pour les antigenes de surface du virus de I'hépatite
B (5,1 %) et 6 pour les anticorps contre le virus de I'hépatite C (1,3 %). Dans une analyse multivariée, les antécédents
de transfusion sanguine (O.R. = 22,8), de traitement dentaire (O.R. = 3,6), d'application de ventouses (O.R. = 3,9) et
de paludisme (O.R. = 6,8) étaient fortement associés a la positivité aux antigenes de surface du virus de I'hépatite B.
Les personnes ayant déja fait don de leur sang avaient moins de risque d'étre positives pour les antigenes de surface
du virus de I'hépatite B (O.R. = 0,17). Ces dernieres avaient aussi beaucoup moins de risque d'étre positives pour
les anticorps contre le virus de I'hépatite C (O.R. = 0,05), contrairement aux personnes ayant recu des transfusions
sanguines (O.R. = 65,6). Par rapport a de nombreux autres pays, la prévalence de l'infection par les virus de I'népatite
B et C chez les donneurs de sang reste élevée au Yémen
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Introduction

Infection with hepatitis B virus (HBV)
and hepatitis C virus (HCV) causes
considerable morbidity and mortality
worldwide [1,2]. In Yemen, chronic
hepatitis is an important cause of
cirrhosis and liver cancer but studies
on the prevalence of these viruses in
the general population are scarce [3].
Among Middle Eastern countries,
Bahrain, Islamic Republic of Iran and
Kuwait have low HBV endemicity;
Cyprus, Iraq and United Arab Emir-
ates have intermediate endemicity;
while Egypt, Jordan, Oman, Palestine,
Yemen and Saudi Arabia have high
endemicity [4]. In 1988 a sero-
epidemiological survey of hepatitis A,
B and D was performed in the Yemen
[S]. The prevalence of hepatitis B
surface antigen (HBsAg) was 12.7%.
Using multivariate analysis, age, past
history of jaundice, and combined his-
tory of blood transfusion and surgery
were independent predictors of hepa-
titis B infection [S].

The prevalence rates of HBsAg
among volunteer blood donors in
developing countries are much higher
than that reported in developed coun-
tries [6]. This reflects the efficacy of
blood donor selection policies, effective
screening and very low HBV preva-
lence in the general population in these
countries. Volunteer blood donors are
generally regarded as a healthier seg-
ment of any community, as blood banks
usually have strict selection criteria. [7].
The proportion of donors with hepatitis
and the risk factors associated with the
disease among these healthy individuals
may reflect the magnitude of chronic
HBV and HCV infection in the general
population.

The awareness of the importance
of blood safety for controlling the
transmission of HBV and HCV has
helped to decrease the spread of these
viruses. Public health interventions
and strategies have been shown to
be effective method of preventing

such infection. Any strategy to pre-
vent these infections must therefore
be based on accurate data, includ-
ing information about prevalence
and risk factors of these infections.
Therefore, this study was conducted
to determine the prevalence of HBV
and HCV and their associated factors
among blood donors at Aden city,
Yemen. Such information may raise
awareness regarding the need for ur-
gentaction to prevent HBV and HCV
transmission in Yemen.

Study population

This study was conducted among all
blood donors who attended the nation-
al blood bank service in Aden in Yemen
between June and October 2007. Blood
donation operates on an exchange basis
in which relatives and friends of patients
are requested to donate blood for their
clinical management. A systematic sam-
ple was obtained by selecting all blood
donors attending the national blood
bank every other day. For cultural rea-
sons, only males who consider them-
selves healthy donate blood. The staff
at the national blood bank informed
donors about their infectious status and
those who were found to be infected
were counselled and referred to seek
medical attention.

Data collection

A structured self-administered ques-
tionnaire was used to collect data.
The questionnaire was filled through
face-to-face interview by a trained pub-
lic health specialist (first author) for
those who could not read and write.
The questionnaire sought information
about personal characteristics such as
age, gender, level of education, marital
status, number of wives, number of chil-
dren, residency, occupational history,
previous blood donation, and history
of: blood transfusion, haemodialysis,
cupping, travel outside the country,

malaria, hepatitis B vaccination, surgi-
cal procedures and dental treatment.
History of malaria infection was de-
termined by asking the participants
whether they had ever had physician-

diagnosed malaria.

Laboratory testing

Blood samples were routinely collected
from blood donors at the national
blood bank. Testing of specimens was
performed at the laboratories of virol-
ogy unit of the national blood bank.
Blood was screened for HBsAg using
a hepatitis B antigen detection kit/en-
zyme immunoassay (PRC, Germany).
Hepatitis C infection was measured
with IMx HCV version 3.0 (Abott, Ger-
many). Manufacturer’s instructions
were followed.

Ethical considerations

Written consent was obtained from the
respondents who agreed to participate
in this study. The respondents were as-
sured about the confidentiality of the
information and that the laboratory
results would not be disclosed to any
other persons.

Statistical analysis

Data are presented as frequency dis-
tributions for categorical variables.
Differences in the prevalence of hepa-
titis between patients according to the
variables examined were tested with the
Pearson chi-squared test. Multivariate
analysis using binary logistic regression
was used to identify factors associated
with HBsAg and anti-HCV. Data were
analysed using SPSS, version 11.5. A
P-value ofless than 0.05 was considered
statistically significant.

Participant's characteristics

A total of 495 male blood donors who
attended the national blood bank ser-
vice of Yemen (Aden) between June
and October, 2007 were approached
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and invited to participate in this study.
Of those, 469 (94.7%) agreed to
participate in this study. Of the 469
participants, 27 (5.8%) were inter-
viewed face to face because there were
illiterate. The age of participants ranged
between 18 and 59 years with a mean
of 29.3 years. Their sociodemographic,
clinical, and relevant characteristics are
shown in Table 1. More than half of the
participants (56.3%) had less than high
school education. About 76% were
living in Aden and 24.1% were living in
other governorates. About two-thirds
(64%) were donating blood for the
first time.

Prevalence of HBV and HCV

Of the 469 Yemeni blood donors, 24
(5.1%) were positive for HBsAg and 6
(1.3%) where positive for anti-HCV.
The prevalence of positive HBsAg and
positive anti-HCV according to socio-
demographic and relevant characteris-
tics is shown in Table 2. There was no
difference in the prevalence of hepatitis
B and hepatitis C in donors according
to their sociodemographic status. The
prevalence of hepatitis B and hepatitis
C was significantly lower among those
with history of blood donations (P =
0.01) and higher among those with a
history of blood transfusion (P =0.01),
dental treatment (P = 0.01), cupping
(P = 0.04) and malaria infection (P =
0.04).

Multivariate analysis

In the multivariate analysis (Table 3),
after adjustment for all other variables,
history of blood transfusion (OR =
22.8), dental treatment (OR = 3.6),
cupping (OR=3.9) and malaria infec-
tion (OR = 6.8) remained significantly
associated with increased odds of being
positive for HBsAg. Those with history
ofblood donation were significantly less
likely to be positive for HBsAg,

The odds of having positive anti-
HCV differed significantly between
participants according to the history of
blood donation and history of blood

transfusion. Frequent blood donors
were less likely to test positive for Anti-
HCV whereas those with history of
blood transtusion were more likely to
test positive for anti-HCV.

Discussion

The prevalence of hepatitis B among
blood donors at the national blood
bank service in Aden Governorate,
Yemen found in this study was 5.1%.
Muchhigherrates (7.1%,9.8%, 15%and
6.7 %) have previously been reported

among Yemeni blood donors [8-10].
These differencesin the prevalence rates
might be explained by the geographical
differences in the availability of services
and programmes or might reflect a true
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reduction in prevalence over time. The
prevalence of HBsAg in the general
population seems to be relatively high
in Yemen. In a seroepidemiological
survey of hepatitis in Yemen in 1988,
Scott et al. reported a prevalence of
HBsAg of 12.7% [S]. Although it is dif-
ficult to compare the prevalence rates
reported in our study (among blood
donors) with that reported by Scott
et al. (among the general population),
it seems that the rate of HBsAg has
decreased dramatically. Introducing
hepatitis B vaccine within the national
Immunization programmes, improve-
ment of the people’s knowledge about
hepatitis risk factors through educa-
tional programmes, and the availabil-
ity of measures to diagnose hepatitis in

health centres and blood banks might

Table 1 Sociodemographic characteristics of male blood donors in Aden and their

relevant history
Variable
Age (year)
<25
25-30
>30
Marital status
Single
Married
Occupation
Health worker
Military
Other
Education
< High school
> High school
Residence
Aden
Other governorates
History of:
Travel outside the country
Previous blood donations
Chronic disease
Blood transfusion
Dental treatment
Cupping
Surgical procedures

Malaria infection

No. % (n =469)
132 28.1
143 30.5
194 414
194 414
275 58.6
31 6.6
99 21.1
339 72.3
264 56.3
205 43.7
356 75.9
113 241
98 20.9
301 64.2
36 77
41 8.7
167 35.6
38 18.8
24 5.1
90 19.2
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Table 2 Prevalence of hepatitis Band C among 469 male blood donors in Aden according to sociodemographic
characteristics and relevant history

Age group (years)
<25
25-30
>30
Marital status
Single
Married
Occupation
Health worker
Military
Other
Education
< High school
2 High school
Residence
Aden
Other
History of:
Previous blood donation
No
Yes
Chronic disease
No
Yes
Blood transfusion
No
Yes
Dental treatment
No
Yes
Cupping
No
Yes
Surgical procedures
No
Yes
Travel outside the country
No
Yes
Malaria infection
No

Yes

Hepatitis B
No Yes

No. (%) No. (%)
127 (96.9) 4(3.1)

133 (94.3) 8 (

179 (93.7) 12 (
183 (95.3) (4.7)
256 (94.5) 15 (5.5)
28(90.3) (9.7)
92(93.9) 6 (6.1)
319 (95.5) 15 (4.5)
246 (94.3) 15(5.7)

193 (95.5) 4

336 (95.5) 16 (4.5)
103 (92.8) 8(72)

149 (91.4) 14 (
290 (96.7) 10 (3.3)
407 (95.1) 21(4.9)
32(91.4) (8.6)
415 (97.4) 11(2.6)
24 (64.9) 13 (35.1)
294 (97.7) 7(2.3)
145 (89.5) 17 (10.5)
364 (96.3) 14 (3.7)
75 (88.2) 10 (11.8)
416 (94.8) 23(5.2)
23(95.8) 1(4.2)
350 (95.6) 16 (4.4)
89 (91.8) (8.2)
363(96.5) 13 (3.5)
76 (874) 11(12.6)

0.42

0.68

0.41

0.53

0.27

0.02

0.35

0.01

0.01

0.01

0.82

0.13

0.01

Hepatitis C
No Yes
No. (%) No. (%)
127 (99.2) 1(0.8)
133 (98.5) 2(1.5)
179 (98.4) 3(1.6)
183 (98.9) 2(11)
256 (98.5) 4(1.5)
28(100.0) 0(0.0)
92 (98.9) 1(1.1)
319 (98.5) 5(1.5)
246 (98.8) 1.2)
193 (98.5) 1.5)
336 (98.8) (1.2)
103 (98.1) 2(1.9)
149 (96.8) (3.2
290 (99.7) 1(0.3
407 (98.8) 5(1.2)
32(97.0) 1(3.0)
415 (99.5) 2(0.5)
24 (85.7) 4(14.3)
294 (99.7) 1(0.3
145 (96.7) (3.3
364 (99.2) (0.8)
75(96.2) (3.8)
416 (98.6) 6 (1.4)
23(100.0) 0(0.0)
350 (98.6) 5(1.4)
89(98.9) 1(1.1)
363(99.2) 3(0.8)
76 (96.2) 3(3.8)

0.80

0.68

0.77

0.77

0.57

0.01

0.38

0.01

0.01

0.04

0.56

0.83

0.04
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Table 3 Multivariate analysis of factors associated with hepatitis B and C infection among male blood donors in Aden

Variable

OR (95% CI)

Hepatitis B

P-value

OR (95% CI)

Hepatitis C

P-value

History of:
Blood donation
Blood transfusion
Dental treatment
Cupping
Malaria infection

0.17 (0.06-0.50)
22.80 (720-72.30)
3.60 (1.20-10.40)
3.90 (1.30-11.30)
6.80 (2.30-20.50)

0.01 0.05 (0.005-0.517) 0.01
0.01 65.60 (9.40-459.80) 0.01
0.02
0.01
0.01

OR = odds ratio; Cl = confidence interval.

explain this decrease. Many other stud-
ies in nearby countries have shown a
lower prevalence of hepatitis B among
blood donors, including Saudi Arabia
(4.0%) [11], Egypt (4.3%) [12] and
Pakistan (3.3%) [13]. This may be be-
cause there was insufficient protection
for patients admitted to hospitals in
Yemen. Sterilization, disinfection and
general standards of training and pro-
ficiency are generally lacking in most
hospitals in Yemen.

Our study demonstrated that no
previous blood donation, history of
blood transfusion, history of dental
procedures, history of cupping and
previous infection with malaria were
associated with increased odds of
hepatitis B infection. The significant
association between HBsAg positiv-
ity and history of blood transfusion,
cupping and dental treatment is
consistent with the findings of other
studies [14,15]. The association be-
tween previous infection with malar-
ia and HBsAg positivity (OR = 6.8)
may relate to impaired clearance of
liver parasites in the presence of the
reduced level of HLA class I antigen
expression on hepatocytes infected
byHBV[16].Inacase—control study
in Gambia, the prevalence of HBV
was significantly increased amongst
children with severe Plasmodium falci-
parum malaria compared to matched
controls [16]. Barcus et al. found a
prevalence of HBV infection of 24%
in adult Vietnamese patients admit-
ted with severe P. falciparum malaria,

which was higher than the estimated
10% prevalence of HBV in that area
[17].Previous studies have shown
that the prevalence rates of malaria
in Yemen ranged between 12.8%
and 18.6% [18-20] and males are
more infected [20]. The association
between HBV positivity and malaria
may relate to impaired clearance
of the liver-stage malaria parasites,
as a result of HBV infection of the
hepatocytes. Also, protein levels in
the body may reflect the immunity
status of an individual; hence, any
adverse influence may increase the
vulnerability to hepatitis B infection.

We found that 1.3% of the blood
donors were positive for anti-HCV.
A similar study among blood donors
in Yemen reported that about 1.1% of
the donors in Hajja Governorate were
infected with hepatitis C [10]. Sallam
et al. reported a prevalence of hepatitis
Cin 2003 of 0.2 % in Sana’a and 0.6 %
in Aden [9]. The prevalence of hepatitis
C among blood donors is higher than
that reported from the neighbouring
countries including Oman (0.5%) and
Saudi Arabia (1.0% ) [21,22]. Such
small differences in prevalence rates
may be explained by methodological
differences between studies.

Only history of blood donation
and blood transfusion were signifi-
cantly associated with HCV infec-
tion in our study. First-time blood
donors were 20 times more likely to
have HCV infection compared with
frequent donors. This association is

plausible since first-time blood donors
have never been screened. The lack
of an associations between HCV in-
fection and other variables, including
malaria, may be explained by the fact
that only 6 people were positive for
anti-HCV.

The seroprevalence rates ofhepati-
tis Band hepatitis C are highin Yemen
and nationwide efforts are required to
identify infected individuals. Trans-
mission of hepatitis B and C through
unscreened blood transfusion, reuse
of unsterilized syringes and medical
equipment is well documented in the
pertinent literature. Moreover, peo-
ple having cupping, history of dental
treatment, circumcision and shaving
by barbers are also at increased risk
due to reuse of equipment. Efforts
should be made for the promotion
of behaviour changes among the
public and health care workers to use
sterilized medical instruments and
screened blood.

In conclusion, the prevalence of
hepatitis B and C among blood do-
nors in Yemen is still high compared
to many other countries. Given the
lack of information on the preva-
lence of hepatitis B and C in the
general population in Yemen, we
recommend a population-based
study for the assessment of hepatitis
B and C prevalence as a first step
to implement control measures.
Increased coverage of hepatitis B
vaccination would further reduce
that rate.
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Anti-hepatitis B surface antigen titres in vaccinated dentistry students at Damascus University

ABSTRACT Dental practice carries considerable danger for acquiring bloodborne pathogens such as hepatitis B
virus (HBV). Vaccination against this virus is an important approach to reducing the infection. Post-vaccination test
to confirm the seroconversion is important also. Over the period 1 March-31 May 2010, we assessed the efficacy
of HBV vaccination among 91 fourth-year dental students at Damascus University, who were vaccinated under the
mandatory Faculty of Dentistry programme. Anti-HBsAg antibodly titres were determined in the blood samples
using an enzyme immunoassay to measure; > 10 IlU/mm was considered an adequate response titer. Seven of
the 91 dentistry students (7.7%) had anti-HBs antibody titre < 10 mIU/mL. The frequency of unresponsiveness was
significantly higher with smoking (P=0.012) and alcohol consumption (P=0.014). Anti-HBs test should be included
in routine immunization services of the School of Dentistry at Damascus University.
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Titres des anticorps contre les antigénes de surface du virus de I'hépatite B chez des étudiants vaccinés en
faculté dentaire de I'Université de Damas

RESUME La pratique des soins dentaires comporte un risque important d'infection par des agents pathogenes a
transmission hématologique comme le virus de |'hépatite B. La vaccination contre ce virus représente un outil
majeur pour réduire le nombre d’infections. Le test post-vaccinal pour confirmer la séroconversion est également
important. Pendant la période du 1°" mars au 31 mai 2010, nous avons évalué I'efficacité de la vaccination contre
le virus de I'hépatite B chez 91 étudiants en quatrieme année de la faculté dentaire de I'Université de Damas qui
avaient été vaccinés dans le cadre du programme de vaccination obligatoire de I'établissement. La méthode
immunoenzymatique a été utilisée pour déterminer les titres d’anticorps contre I'antigene de surface du virus
de I'hépatite B dans les échantillons de sang; un résultat supérieur ou égal a 10 lU/mm a été considéré comme
une réponse adéquate des anticorps. Sept étudiants sur 91 (7,7 %) ont présenté des titres d’anticorps contre les
antigenes de surface du virus de I'hépatite B inférieurs a10 mlU/ml. Lafréquence de non-réponse était nettement
supérieure chez les étudiants consommant du tabac (P = 0,012) et de I'alcool (P = 0,014). Le test des anticorps
devrait étre inclus dans les services de vaccination systématique de la faculté dentaire de I'Université de Damas.
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Management of diarrhoea cases by community
pharmacies in 3 cities of Pakistan
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ABSTRACT Community pharmacies are valued for their potential role in the management of common ailments.
This cross-sectional study aimed to document the management of diarrhoea by community pharmacies in 3
cities in Pakistan. Visits were performed to 371 randomly selected pharmacies to request advice for a simulated
paediatric case of diarrhoea. The pharmacy’s management was scored on a checklist including history taking
and provision of advice and information. Customers were served by a salesperson in 97.3% of visits and by a
pharmacist in only 2.2%. Medication was dispensed in 77.1% of visits. Of the medications dispensed, 58.7% were
antiamoebics, 14.0% antibiotics and 18.9% antidiarrhoeals; only 8.4% were oral rehydration salts. None of the
regimens matched with a standard prescription. The dosage regimen was explained to the customer in only
52.6% of cases. Drug safety, unqualified personnel, lack of history taking, inappropriate treatment and lack of
counselling are concerns to be addressed.

Prise en charge des cas de diarrhée en pharmacies communautaires dans trois villes du Pakistan

RESUME Les pharmacies communautaires sont précieuses pour leur réle potentiel dans la prise en charge des
affections courantes. La présente étude transversale visait a documenter la prise en charge des cas de diarrhée
en pharmacies communautaires dans trois villes du Pakistan. Des visites ont été faites dans 371 pharmacies
sélectionnées aléatoirement afin de solliciter des conseils sur un cas simulé de diarrhée chez un enfant. Une
liste de vérification incluant l'interrogation sur les antécédents, et les conseils et les informations donnés
a été utilisée pour évaluer la prise en charge au sein de ['officine. Les clients ont été servis par un vendeur
dans 97,3 % des cas et par un pharmacien dans 2,2 % des cas. Par ailleurs, 77,1% des visites se sont conclues
par la délivrance de médicaments. Parmi ceux-ci, 58,7 % étaient des antiamibiens, 14,0 % des antibiotiques et
18,9 % des antidiarrhéiques ; seuls 8,4 % étaient des sels de réhydratation par voie orale. Aucun des schémas
thérapeutiques proposés ne correspondait a une prescription normalisée. La posologie a été expliquée au client
dans 52,6 % des cas uniquement. La non-garantie de l'innocuité des médicaments, le personnel non qualifié,
I'absence d'interrogation sur les antécédents, un traitementinapproprié etl'absence de conseils sont des lacunes
auxquelles il faut s'attaquer.

'School of Pharmaceutical Sciences, University Sains Malaysia, Penang, Malaysia and Hamdard Institute of Pharmaceutical Sciences, Hamdard
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Introduction

Community pharmacies are valued for
their potential role in the management
of common ailments [1]. In many low-
income countries, dispensers provide
a variety of drugs, ranging from simple
over-the-counter remedies to steroids
and antibiotics [2-5], and also give
injections to patients in their retail out-
lets [6]. Management of any ailment,
however, requires appropriate history
taking and counselling of patients by
the dispensers and an understanding of
when to refer patients with more serious
conditions. Research from developing
countries shows that dispensers work-
ing in community pharmacies rarely
possess the adequate knowledge and
skills for effective disease management,
even though of necessity they are exten-
sively involved init [2,7-13].

Evidence about the quality of ser-
vices provided by community pharma-
cies in Pakistan is limited. The available
literature indicates that the standard of
practice is low [14-16]. If pharmacies
are to contribute effectively to health
care, the barriers to the provision of
higher quality care need to be identified,
especially the problem of irrational pre-
scribing, It has been reported that anti-
diarrhoeal drugs (e.g. metronidazole,
bismuth subsalicylate) and combina-
tions of antidiarrhoeals and antibiotics
(eg. furazolidone and metronidazole)
are recommended and sold by pharma-
cies without considering therapy with
oral rehydration salts [7]. This research
was conducted to document and com-
pare the case management of diarrhoea
by community pharmacies in 3 major
urban areas of Pakistan.

The cross-sectional survey was con-
ducted between April and June 2008.
Standard visits were performed to col-

lect information on case management
of diarrhoea in terms of history taking

and provision of advice and information
at community pharmacies. The study
was approved by the panel of experts at
the research and development wing of
the Drug Control Organization at the
Pakistan Ministry of Health.

Sampling of pharmacies and
respondents

The study population was all commu-
nity pharmacy outlets selling allopathic
medicines, or homeopathic or herbal
medicines if sold alongside allopathic
medicines. Any shop meeting this defi-
nition constituted the sampling unit;
the sampling element included the dis-
penser and patients/customers visiting
these pharmacies. Visits to request treat-
ment advice for a patient were made
to 371 pharmacies using convenience
sampling in the 3 cities: Islamabad (1 =
118), Peshawar (1 = 120) and Lahore
(n=133).

Data collection tool

The data collection tool was adopted
from the World Health Organization
manual How to investigate drug use in
health facilities [17] and modified ac-
cording to the objectives of the study.
Focus group discussions were carried
out with community pharmacists, drug
inspectors, academics and members of
consumer groups to discuss the content
of the tool. Face and content validity
were built through a panel of pharmacy
research experts, community pharma-
cists and statisticians and by pilot test-
ing. Cronbach alpha, applied to assess
the reliability and internal consistency

of the data, was 0.69 [18].

The observation form included 24
items covering: demographic charac-
teristics of the patient, history of the
illness, history of medication use, gen-
eral medical history, outcome of the
visit (medication dispensed or referral
to physician) and advice regarding the
dose, frequency, duration, use and side-
effects of any medication dispensed.

Case management was assessed
with 2 subscales. The first scored the
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pharmacy outlet’s compliance with 5
items about history taking: patient’s
age, patient’s weight, history of illness,
history of medication use and other
medical history. The second checklist
scored the outlet’s compliance with 5
items concerning provision of informa-
tion about the medication dispensed
in terms of: dose, frequency of doses,
duration of use, effect of the drug and
side-effects/precautions in use. In both
scales the scores were computed on the
basis of 1 = yes and 2 = no, so the total
score was between 5—10 with lower
scores indicating better management
and better compliance. The 2 subscales
were considered as the minimum
standard of history taking and provision
of medication information. The form
included additional information such
as provider type, location of pharmacy,
type of licence, dispensing time, out-
come of the visit (medication dispensed
or referral to physician), suggestions of
remedy, any additional questions asked
by the dispenser and advice given by the

dispenser.

Data collection

Data was collected by trained data
collectors after obtaining permission
from the relevant drug inspectors. Local
leaders of chemist and druggist associa-
tions were also contacted and informed
about the study. The data collectors
were local students in their final year of
the Doctor of Pharmacy programme
and were trained by the group of experts
including the principal investigator who
visited all 371 pharmacies. In Islamabad
and Lahore data collectors were both
male and females; however due to cul-
tural norms in Peshawar only male data
collectors were employed.

The data collector presented him/
herselfas the elder sibling of a S-year-old
male child with a complaint of diarrhoea
and stated that he/she wanted to buy
drugs for medical treatment. Other than
the standard complaint/symptoms (ab-
dominal cramping; watery diarrhoea
with no blood present; no history of
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fever), no information was presented un-
less asked for by the dispenser. One visit
was made to each selected pharmacy and
the data collectors recorded the manage-
ment of the encounter at the end of each
visit using the structured observation
form. They documented any questions
that the pharmacy attendant/dispenser
asked before making a recommendation,
including any discussion on the need for
medication and on alternative therapy/
advice, any explanation given about the
product recommended; and any advice,
such as how to treat the condition or
when to see a doctor. Any product that
was finally recommended was purchased
in the quantities suggested. The principal
investigator ensured that the observation
forms of each pharmacy were compiled
and labelled with the name and location
of the pharmacy. The observation forms
were brought back to the principal inves-

tigator the following day.

The therapy proposed by dispensers
was compared for right drug, right dose,
frequency, duration, strength and use
with a standard rational prescription by

a physician.

Data analysis

The data were sorted for any missing
data and coded and entered in SPSS,
version 16. Statistical analysis was

undertaken to compare case manage-
ment of diarrhoea by community phar-
macies with reference to independent
variables such city, area (urban/rural),
location of pharmacy (in supermarket,
in small market or near hospital) and
type of dispenser (salesperson, trained
pharmacy assistant or pharmacist).
Kruskal-Wallis and Mann—Whitney
tests were performed to assess differ-
ences at 95% confidence interval.

Background characteristics of
pharmacies

Of the 371 community pharmacies
visited, 118 (31.8%) were located in Is-
lamabad, 120 (32.4%) in Peshawar and
133 (35.8%) in Lahore. Overall 77.4%
were located in urban areas and 22.6%
in rural areas. The community pharma-
cies were located near hospitals in 42.9%
of cases, supermarkets in 37.0% or small
markets in 20.2%. Just over one-quarter
of the pharmacies (26.0%) had a type
Alicence, 50% type B and 18%. type C
(6.0% did no display their license); nar-
cotic licenses had been issued to 35.8%
of community pharmacies. One-fifth of
community pharmacies (20.2%) were
doing extemporaneous compounding
of medications. The simulated patients

were served by a pharmacy salesperson
in 97.3% of visits, by a pharmacist in
2.2% and pharmacy assistant in 0.5%.

History taking

The scores on the history-taking obser-
vation checklist showed that patients’
age was enquired about in 83.3% of
visits to pharmacies and history of cur-
rent illness in 28.6% of visits. Only rarely
did the pharmacy personnel ask about
history of medication use, medical his-
tory other than the current episode of

illness or the patient’s weight (i.e. the
child in the simulated case) (Table 1).

Outcome of visit

Medication was dispensed in 77.1%
of the visits, while in 15.1% of cases
the customer was referred directly to
a physician; in a few cases the patient
was referred but a remedy was also sug-
gested and in some cases the patient
was not referred and no remedy was

suggested (Table 1).

Medications dispensed

Ofthevisits where drugs were dispensed
58.7% were for antiamoebic drugs
(e.g. metronidazole), 14.0% antibiotics
(e.g. sulfamethaxazole, nalidixic acid)
and 18.9% antidiarrhoeals (bismuth
subsalicylate); oral rehydration salts

Table 1 Management of acute diarrhoea by community pharmacies in 3 cities of Pakistan: history taking and outcome of visit
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Lahore
(n=133)

Peshawar
(n=120)

Islamabad
(n=118)

Pharmacy action

No. %

No. % No. %

History taking

Patient’s age 88 74.6 96 80.0 125 94.0 309 83.3
Patient’s weight 0 0.0 1 0.8 3 2.3 4 11
llIness history 36 30.5 30 25.0 40 30.1 106 28.6
Medication history 21 17.8 1 0.8 7 5.3 29 78
Other medical history 6 5.1 2 1.7 0.0 8 22
Outcome of visit

Medication dispensed 99 83.9 90 75.1 97 72.9 286 771
Patient referred directly to physician 15 12.7 19 15.8 22 16.5 56 15.1
Patient referred but remedy also suggested 4 34 1 0.8 3 23 8 22
Patient not referred and no remedy suggested 0 0.0 10 8.3 1 8.3 21 5.6

n =number of visits to pharmacies.
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were given in only 8.4% of cases (Table
2). Of the total items prescribed 83.0%
were prescription medicines (accord-
ing to Pakistan’s drug sale rules) and
17.0% were “over-the-counter” drugs
(e.g oral rehydration salts, kaolin pectin,
attapulgite and bismuth subsalicylate).
None of the regimens fully matched
the standard prescription and 8.1%
were judged to partially match with the
standard therapy.

Information given about
medication

The scores on the medication informa-
tion checklist showed that the appropri-
ate dose of medicine for the treatment
of diarrhoea was communicated to the
customer in 52.6% of cases, frequency of
treatment in 47.6%, duration of regimen
in7.3% and drugactionsin 4.7%. Possible
side-effects of the drug were communi-
cated in none of the cases (Table 2).

Management by type of
pharmacy

The Kruskal-Wallis test was used to
compare disease management by com-
munity pharmacies in the different cities
(Table 3). History-taking was better
performed in Lahore than in Islamabad
and Peshawar, while information-giving
was better in Islamabad. No significant
difference was observed in terms of
history-taking and provision of medica-
tion information from pharmacies in
urban or rural settings in the 3 cities
(Mann-Whitney test). No significant
difference was observed in the medica-
tion information given by pharmacies
situated in different locations (Kruskal—
Wallistest) or different types of dispens-
ers. However, there was a significant
difference in history taking, Pharmacists
were more efficient in history taking
than other types of dispenser and
pharmacies situated in supermarkets
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were better at performing history taking
than were pharmacies in other locations
(Kruskal-Wallis test).

Discussion

The study revealed that the manage-

ment of requests of advice for simulated
patients with acute diarrhoea at com-
munity pharmacies in Pakistan was
unsatisfactory. Similar findings were
reported by other studies showing that
many dispensers prescribe ineffective,
inappropriate drugs in inadequate
doses with little or no counselling to
customers [7-9,14].

The customers were served mostly
by unqualified dispensers, a high per-
centage of whom readily prescribed
prescription-only medicines. The drugs
given for the treatment of diarrhoea
in this study did not meet standard

Table 2 Management of request for advice for a patient with acute diarrhoea by community pharmacies in 3 cities of

Pharmacy action

Type of medication dispensed

Antiamoebic
Antibiotic
Antidiarrhoeal
Oral rehydration salts
Total
Medication was compliant with standard
Partially compliant
Not compliant

Total cases in which drugs were
dispensed

Information given on medication
dispensed

Dose

Frequency

Duration

Drug action
Side-effects/precautions
Total

Pakistan: medication dispensed and medication information provided to customers

Total number of medicines dispensed

Islamabad Peshawar
(n=107) (n=117)
No. % No. %
73 68.3 78 66.6
4 3.7 17 14.7
21 19.6 7 5.9
9 84 15 12.8
107 100.0 17 100.0
7 72 12 13.3
90 92.8 78 86.7
97 100.0 90 100.0
57 53.2 78 66.6
62 57.9 67 572
8.4 15 12.8
8.4 7 5.9
0.0 0 0.0
107 100.0 17 100.0

Lahore Total in 3 cities
(n=131) (n=355)
No. % No. %
57 43.6 208 58.7
29 221 50 14.0
39 29.8 67 18.9
6 4.5 30 8.4
131 100.0 355 100.0
4 4.2 23 8.1
92 95.8 260 OO,
96 100.0 283 100.0
52 39.6 187 52.6
40 30.5 169 47.6
2 1.5 26 7.3
0.7 17 4.7
0 0.0 0 0.0
133 100.0 355 100.0

n =total number of medicines dispensed.
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Table 3 Management of request for advice for a patient with acute diarrhoea: history taking and information given about

No. of
pharmacies
visited
City
Islamabad 118
Peshawar 120
Lahore 133
Location of pharmacy
Near hospital 159
Supermarket 137
Small market 75
Type of provider
Salesperson 361
Pharmacist 8
Pharmacy assistant 2

medication by type of community pharmacy

History taking®

Medication information

Medianscale H-test P-value® No. of Medianscale H-test P-value®
score? pharmacies score?
visited
6.43 0.04 30.60 <0.001
118
120
133 10
749 0.02 0.035 0.982
159 9
137
75 9
11.87 0.002 1.986  0.370
361
8 9
8.5 2

“Range 5-10; *Kruskal-Wallis test.

treatment practice and were most fre-
quently antiamoebics, antibiotics and
antidiarrhoeals. Metronidazole and
nalidixic acid were the preferred medi-
cines, whereas oral rehydration salts was
given in only a few of the cases. A similar
poor pattern of case management of
diarrhoea has been reported elsewhere
[11,19]. Steps should be taken to re-
strict irrational drug prescribing by
pharmacists, e.g. prescribing of antibiot-
ics for diarrhoea or acute respiratory
infections [ 14,19].

A study from Karachi, Pakistan,
reported that dispensers working at
community pharmacies had fragmen-
tary knowledge but were willing to treat
patients with diarrhoea [ 15]. The overall
process of history taking by dispensers
before product recommendation was
ignored in all 3 cities in both rural and
urban settings. The results of our study
are in line with studies conducted in
Kenya and Indonesia, where the inci-
dence of history taking before making a
product recommendation for diarrhoea
was low [8].

The results of our study showed that
the simulate patient’s history was more
frequently taken by the pharmacist if

he/she was available. The pharmacies

situated in supermarkets were relatively
better in the process of history taking
than those situated near hospitals or in
small markets. This can be attributed to
the fact that the pharmacist was more
commonly present at pharmacies lo-
cated in supermarkets. The process of
history taking was performed compara-
tively more frequently at community
pharmacies in Islamabad than in La-
hore and Peshawar. Other studies have
reported inappropriate diagnosis and
treatment by unqualified and untrained
pharmacy attendants, and that phar-
macists tended to perform better than

other staff [3,20].

Proper advice and information is an
important determinant for an effective
use of drugs by the patient. The informa-
tion conveyed should include advice
on appropriate use, when to expect
symptom relief, potential side-effects,
dose and frequency of the drug [21].
The results of our study showed that the
overall process of advice and informa-
tion giving at community pharmacies in
the 3 cities was neglected in both rural
and urban settings and irrespective of
the type of dispenser and location of
the pharmacy. The provision of advice
for treating the common symptoms of

diarrhoea was negligible or was not in
accordance with standard therapy, indi-
cating a deficit of qualified and trained
personnel at these pharmacies. The ob-
servations in our study are in line with
other studies showing that the quality of
professional services from pharmacies
is low and the provision of advice for
common symptoms in middle-income
countries is limited [22]. The situation
in Pakistan is not an exception and
similar patterns of counselling were
observed in other countries [3,23-25].

Conclusion

Case management of diarrhoeal disease

by community pharmacies in Pakistan
was poor. Sales of prescription-only
medicines or even antibiotics without a
prescription was common. Drug safety
issues, unqualified personnel, lack of
history taking, inappropriate treatment
and lack of counselling were the major
concerns to be addressed. Government
interventions are needed to improve the
quality of services and promote rational
drug use through training of dispensers
and provision of drug information to

the public.
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Utilization and cost of antibacterial drugs in 2 general
surgery units in Palestine measured using anatomical
therapeutic chemical classification and defined daily
dose methodology

W.M. Sweileh,’ S.O. Adas,’ A.F. Sawalha’ and A.S. Abu Taha'

@M‘@M‘M\ f\%ﬂl{Mébbb‘f‘Jb‘,Jr&‘ﬁUobuﬂ MJ;Y‘&.&J&;f‘W‘wLﬁ
Lo 8ooel) do ) domginy £ 231

AJoﬁi"ﬂ.L“Wvﬁéic&\jﬁawbéruicw.wﬁwcclij..p:\&.k:b

O}Q'b-u‘(:uu\.;j W&Wd3.&-\}‘Q‘Ja-j.n&H‘AEJM‘L}JQ‘M&}(U}M‘WL‘)JJ‘&MU)US}x«é%‘
W} cfji':.u f}’u«.ﬂ L;:Lo.ﬁ‘ acnadll r\.bb...cb <2010 rl.c 3 Ay s e Je AR LQ 4.«).>Y| IS 5 SVl ey
uya>.x;¢pj>4141cb.u ‘|)>JJ0:L¢1\4U>Y\UAJ)&€.MY|L;\}\u\\jby e fﬁwdﬁuyoaw\ww\w}|
4&J,>--|622‘3¢(’}.: jﬂwdﬂu};wu&&?]:}ﬁ6JJLU@}LL‘}J|J.Dmk‘)\wgwadeoédﬁﬁng]5)
.Uj LSJ"Y|‘)Uu‘U“J"‘Sd““"J"L‘u"“’,}j‘f)l"’k;u"));;‘j‘d'bu‘&‘rb)‘L;“J"L;‘}‘J‘J""ff fﬂwJﬁLafko\S
cd|ﬂ‘d&wb‘;«.&3|)‘wdNISo.k>-)2348];chSoJo-j24800wj).\l|oJl|d)’ovd\proaul‘m}J\ﬂgﬂJ&dLﬁ\cb
_\L‘Au.ia(lm|u\;-dg@ub\géﬁy}wbjm»\)|wgm}}lubwldbﬁ\uﬁ/1803/112¢Uz:«|(..,mll.w‘uw)
A gl ollall 46 é‘ 2 A Y g elaey Ol Lg\

ABSTRACT This study compared the utilization and cost of antibacterial agents in surgical units of 2 government hospitals
in Palestine. The consumption and cost of drugs was estimated in the units over a 1-month period in 2010 using the
anatomical therapeutic chemical classification and defined daily doses (DDD) per 100 bed-days. The total consumption
of antibacterial agents was 414.1 DDD and 591.5 DDD at Thabet and Rafidia hospitals respectively. These corresponded
t0133.6 DDD/100 bed-days and 162.2 DDD/100 bed-days respectively, figures that were higher than those reported in
surgical units in many other countries. Total cost of antibacterial agents during the study period was 24 800 and 23 481
NIS for Rafidia and Thabet hospitals respectively. Approximately 11.2% and 18.0% of the total antibiotic DDD in Rafidia
and Thabet hospitals were given to patients with clean surgeries in which antibiotic prophylaxis is not indicated.

Utilisation et cout des antibactériens dans deux services de chirurgie générale en Palestine, mesurés a
I'aide du systeme de classification anatomique, thérapeutique et chimique et de la méthodologie des doses
thérapeutiques quotidiennes

RESUME La présente étude a comparé I'utilisation et le coit des agents antibactériens dans des services de chirurgie
de deux hopitaux publics en Palestine. La consommation et le colt des médicaments dans les services ont été
estimés sur une période d'un mois en 2010 a l'aide du systeme de classification anatomique, thérapeutique et
chimique et des doses thérapeutiques quotidiennes calculées pour 100 jours-patient. La consommation totale des
agents antibactériens était de 414,1 doses thérapeutiques quotidiennes dans I'hopital de Thabet et de 591,5 doses
thérapeutiques quotidiennes dans I'hopital de Rafidia. Elles correspondaient a 133,6 doses thérapeutiques
quotidiennes pour 100 jours-patient et a 162,2 doses thérapeutiques quotidiennes pour 100 jours-patient,
respectivement. Ces chiffres sont supérieurs a ceux transmis par les services de chirurgie de nombreux autres
pays. Le colit total des agents antibactériens pendant la période de I'étude était 24 800 et 23 481 nouveaux shekels
israéliens pour les hopitaux de Rafidia et Thabet, respectivement. Environ 11,2 % et 18,0 % des doses thérapeutiques
quotidiennes totales d'antibiotiques dans les hopitaux de Rafidia et de Thabet ont été administrées a des patients
subissant une intervention chirurgicale propre pour lesquelles une antibioprophylaxie n'était pas nécessaire.

'"Department of Pharmacology and Toxicology, School of Pharmacy, An-Najah National University, Nablus, Palestine (Correspondence to A.S. Abu
Taha: adhamtaha@yahoo.com).
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Introduction

The misuse of antimicrobial agents
has led to a rise in the number
and types of resistant microorgan-
isms. The Mediterranean region
has been identified as an area of
hyper-endemicity for multi-resistant
hospital pathogens [1]. This is partic-
ularly the case for methicillin-resistant
Staphylococcus aureus (MRSA) and
appliestoboth the Europeanandnon-
European countries of the Mediter-
ranean region [2].

To assess drug utilization, a drug
classification system is needed to
facilitate data collection. The most
widely used system is the anatomical
therapeutic chemical (ATC) classifica-
tion and defined daily dose (DDD),
which is now used by the World Health
Organization (WHO) Collaborat-
ing Centre for International Drug
Monitoring in Europe [3]. In hospital
studies the average number of DDD
per bed-day is used for comparisons
between hospitals. Other indicators
for assessing the general quality of drug
prescribing habits are the number of
drugs accounting for 90% of drug use
[the drug utilization 90% (DU90%)]
and for 90% of drug costs (DC90%)
[4].

Monitoring of drug use in only
one hospital might be inadequate, as
interdepartmental differences in drug
use may exist. Therefore, comparisons
with other hospitals and between de-
partments in which similar medical
disorders are treated should be used
in the evaluation of the quality of phar-
macotherapy. Comparisons between
similar services in different institutions
may yield useful information that will
help in defining rational antibiotic use
in both institutions.

The objective of this study was to as-
sess and compare the utilization pattern
and cost of antibacterial agents between
general surgical units in 2 governmental
hospitals in Palestine.

Study setting and sample

This study was carried out in the surgi-
cal units of Rafidia hospital in Nablus
city and Martyr Thabet Thabet hospi-
talin Tulkarm city, Palestine. Selection
of these 2 hospitals was based on the
fact that they are the only government
hospitals with general surgical units
in the Nablus and Tulkaram districts
of Palestine. Over a 1-month period
in June 2010 the researchers visited
both units daily and analysed the
medical files of all patients admitted
during the study period. Data collec-
tion was made after written approval
from the Ministry of Health to carry
out the project and verbal approval
from each patient. Patients’ files were
not analysed retrospectively; rather,
each patient was followed up until

discharge.

Data collection

Each drug prescribed was recorded us-
ing its generic name and ATC code.
Topical antibiotics were not included.
Paediatric surgery was excluded be-
cause of a lack of accurate paediatric
DDD. The standard pharmacy pro-
tocol in both hospitals requires that
hospital physicians prescribe antibiotics
for individual patients, but there are no
restrictions on antibiotic use.

Patient details, including age, sex,
type of surgical procedures and length
of hospital stay, were entered into a
specially-designed proforma. The type
of surgery and the antibiotics prescribed
during the patients” hospital stay along
with the dose, frequency, duration
and route of administration were also
recorded. Based on the National Re-
search Council wound classification
for antimicrobial prophylaxis in sur-
gery, surgeries were classified as clean,
clean—contaminated, contaminated or
dirty [S].

The following indicators were cal-
culated:

La Revue de Santé de la Méditerranée orientale

« DDD for each prescribed antibacte-
rial agent and the total DDD for an-
tibacterial agents prescribed in each
surgical department.

o DDD per 100 bed-days. A bed-day
was defined as the number of patients
in the hospital or each ward per day
and was calculated by multiplying the
number of admissions by the aver-
age length of stay. We followed the
World Health Organization DDD/
ATC system recommendation for
calculation of bed-days in which the
day of admission and discharge were
counted as one single day [3].

o DU90% index was calculated by
ranking the antibiotics by volume of
DDD, summing the DDD for these
drugs and then determining how
many drugs accounted for 90% of

druguse [4].

e DC90% index was calculated in a
similar way to DU90% by ranking
the antibiotics and determining how
many drugs accounted for 90% of
costs. The costs of medications were
obtained from the hospital pharma-
Cy. Costs are presented in new Israel
shekels (NIS) (NIS 1= US$ 0.27).

Data analysis

Statistical was carried out using SPSS
for Windows, version 16. Independ-
ent sample Student f-test was used to
compare continuous variables in the 2
surgical units.

During the study period, a total of 200
patients were admitted to the surgical

units in the 2 hospitals and were fol-
lowed up for antibacterial drug use.
Details about the 2 hospitals and the
typesofsurgical proceduresincludedin
the analysis are shown in Table 1. The
most common surgical procedures in
both units were appendectomy, chol-
ecystectomy, colorectal, hernioplasty
and mastectomy. No statistically sig-
nificant difference was found between
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Table 1 Background characteristics of the 2 hospitals, types of surgeries
investigated for antibiotic use and summaries of prescribing indices

Variable Thabet hospital Rafidia hospital

Hospital characteristics

Total beds (no.) 110 205
Beds in surgical unit (no.) 42 44
Surgical units (no.) 7 1
Pharmacists and pharmacy technicians (no.) 8 10
Patients admitted during study period (no.) 100 100
Total bed-days during study period (no.) 308 365
Mean (SD) length of hospital stay (days/
patient) 3.08(2.34) 3.65(2.52)
Patient characteristics
% male 53 46
Mean (SD) age (years) 36.0(16.0) 36.4(18.6)
Type of surgery ° (%)
Appendectomy 40 42
Cholecystectomy 1 13
Hernioplasty 18
Mastectomy 2
Prescribing indices
Total DDD (no.) 414.1 592.0
DDD per 100 bed-days (no.) 133.6 162.2
DU90% drugs/total drugs (no.) 4/9 5/8
Total drugs in DU90% segment (no.) 395.1 570.1
Total cost of DU90% drugs (NIS) 23222 23 484
Total cost of DC90% drugs (NIS) 22 862 23 014

“Most common operations.

SD = standard deviation; DDD = defined daily dose; DU90% = drug utilization 90% index; DC90% = drug

cost 90% index; NIS = new Israeli shekels.

the length of patient’s hospital stay in
the 2 units [3.08 (SD 2,4) versus 3.65
(SD 2.5) days]. Similarly, there was
no statistically significant difference
in the mean age of patients attending
both units [36.4 (SD 18.6) versus 36.0
(SD 16.0) years]. During the study
period, no deaths were registered in
either unit.

Table 2 displays the total DDD of
the various antibacterial agents utilized
in the 2 surgical units. There were S
drugs in the DU90% segment out of
the total of 9 in both hospitals. The
DU90% index placed metronidazole
injection in the first place in Thabet and
Rafidia hospitals with 140.3 and 227.2
DDD respectively. Cefuroxime came
in second in both surgical units with
125.3 and 131.8 DDD in Thabet and

Rafidia hospitals respectively. The total
consumption of antibacterial agents
(class JO1) at the surgical unit of Tha-
bet hospital accounted for 414.1 DDD
while that of Rafidia hospital was 591.5
DDD. These values correspond to
133.6 DDD/100 bed-days in Thabet
hospital and 162.2 DDD/100 bed-days
in Rafidia hospital. There was no statisti-
cally significant difference in the mean
DDD/100 bed-days of antibacterial
drugs between the 2 surgical units (P
—021).

Table 3 shows the costs of the vari-
ous antibacterial agents utilized in the 2
surgical units. The total cost of antibac-
terial agents during the study period was
23481 and 24 800 NIS in the surgical
units of Thabet and Rafidia hospitals
respectively. There were 4 drugs in the

DC90% segment out of the total of
9 in both hospitals. The total medica-
tion costs calculated from the DC90%
segment at Thabet (23222 NIS) and
Rafidia hospitals (23 484 NIS) were
not significantly different.

Analysis of antibiotic administra-
tion in Thabet hospital showed that
of 45 patients who received prophy-
lactic preoperative antibiotics, 10 of
them had clean surgery. The DDD
of antibiotics given to patients with
clean surgeries was 74.6 out of the total
DDD of 414.1 (18.0%) (Table 4). In
Thabet hospital, 34 patients did not
receive indicated prophylaxis, 23 of
them had clean—contaminated, 8 had
contaminated and 3 had dirty surgery.
Post-operatively, antibiotics were
given to 73 patients: 30 patients were
given antibiotics for 3 days, 35 patients
for 2 days and 8 patients for 10 days.

Analysis of antibiotic administra-
tion in Rafedia hospital showed that
of 61 patients who received prophy-
lactic preoperative antibiotic, 12 of
them had clean surgery. The DDD
of antibiotics given to patients with
clean surgeries in Rafidia hospital was
66.1 out of the total of $91.5 (11.2%)
(Table 4). In this hospital 34 patients
did not receive the indicated antibiotic
prophylaxis: 20 had clean—contami-
nated, 10 had contaminated and 4
had dirty surgery. Post-operatively,
77 patients were given antibiotics: 37
patients for 3 days, 25 for S days and 4
patients for 12 days.

Table S shows the distribution of
the most utilized antibacterials and their
DDD by type of surgery at Thabet and
Rafidia hospitals.

Figure 1 shows a comparison of
antibacterial agents used in the current
study in Palestine, in 2 hospitals in the
Islamic Republic of Iran and 3 other
European hospitals. The figure shows
that the total DDD/100 bed-days in
general surgical units was the highest
in Palestine compared with the other
countries.
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Table 2 Defined daily doses (DDD) by anatomical therapeutic chemical (ATC) codes and drugs comprising more than 90% of

Thabet hospital
ATC code

Antibacterial drug

Metronidazole® (JO1XDOT1)
Cefuroxime? (J0OIDD04)
Ceftriaxone?® (J0OIDDO04)
Gentamicin® (JO1GB03)
Meropenem (JOIDHO02)
Ampicillin (JO1CAOT)
Ciprofloxacin (JOIMAO02)
Cephalexin (JO1DBO1)
Cloxacillin (JO1CF02)
Total -

Total DDD

DDD utilization of antibacterial drugs (DU90%) for Thabet and Rafidia hospital surgical units over a 1-month period

Antibacterial drug
(no.)

140.32 33.9 Metronidazole®
125.3¢ 30.3 Cefuroxime?
75,5 18.2 Ceftriaxone?
31.6° 76 Ampicillin®
223 54 Gentamicin®
15.3 37 Meropenem
2.0 0.5 Erythromycin
1.0 0.2 Cefazoline
0.8 0.2 -
414.1 100.0 Total

Rafidia hospital

ATC code Total DDD
(no.)

(JO1XDO1) 227.22 384
(JOIDDO04) 131.82 22.3
(JOIDDO04) 114.0° 19.3
(JOICAO1) 55.92 9.5
(JO1GBO03) 41.22 7.0
(JOIDHO02) 14.5 2.5
(JOTFAO1) 3.5 0.6
(JO1DB0O4) 3.3 0.6

- 591.5 100.0

3DU90% segment (n =5 drugs).

Discussion

In this descriptive prospective study, the

utilization of antibacterial agents (JO1
class) was compared between the surgi-
cal units of 2 governmental hospitals
using the WHO ATC/DDD method-
ology. No statistically significant differ-
ence in antibiotic utilization was found
between the 2 units when measured by
DDD/100 bed days. However, the total
DDD of antibacterial agents utilized
was more than 100 DDD/100 BD in
both units. A closer analysis is needed
to identify the reasons for the relatively

high utilization of antibacterial agents,
and measures are needed to rationalize
their use. A study carried out in govern-
mental hospitals of Gaza Strip, Pales-
tine, on bacterial isolates from clinical
sources including urine, pus, blood and
cerebrospinal fluid found high bacterial
resistance to common antibiotics [6].
Another study on paediatric patients at
Al-Watani government hospital found a
high resistance rate of Streptococcus pneu-
moniaeto most antibacterial drug classes
[7], while a study in the department of
internal medicine at Al-Watani gov-
ernmental hospital in Nablus, Palestine

revealed that the use of antibacterial
agents was less than optimal [8]. It has
been found that implementation of an
antimicrobial prescribing improvement
programme can lead to substantial sav-
ings in antimicrobial use and expen-
ditures and decreased rates of certain
nosocomial infections due to resistant
microorganisms [9].

In our study, the mostly commonly
used agent in both wards, according to
the DDD and DU 90% index, was met-
ronidazole, followed by cefuroxime and
ceftriaxone. The number of antibacterial
agents which accounted for the DU90%

Table 3 Cost of drugs by anatomical therapeutic chemical (ATC) codes and drugs comprising more than 90% of costs of

Thabet hospital
ATC code

Antibacterial drug

Cefuroxime? (JO1IDDO04)
Meropenem? (JOIDHO02)
Metronidazole? (JO1XDOT1)

Ceftraiaxone?® (JO1XDOT1)

Gentamicin (JO1GBO03)
Ampicillin (JO1CAO1)

Ciprofloxacin (JOIMAO02)
Cephalexin (JOIDBOT1)

Cloxacillin (JO1CF02)

Total -

antibacterial drugs (DC90%) for Thabet and Rafidia hospital surgical units

Total cost

Antibacterial drug
(NIS)

9 8272 41.8 Cefuroxime?
8 455* 36.0 Meropenem?
2 3152 9.9 Metronidazole®
2265 9.6 Ceftriaxone?
361 1.5 Gentamicin
244 1.0 Ampicillin
7 <0.1 Cefazolin
4 <0.1 Erythromycin
4 <0.1 =
23482 100.0 Total

Rafidia hospital

ATC code Total cost
(NIS)

(JOIDDO04) 10 335° 41.7
(JOIDHO02) 5510° 22.2
(JO1XDOT) 37492 15.1
(JOIDDO04) 34202 13.8
(JO1GBO03) 470 1.9
(JOICAOT1) 895 3.6
(JO1DB04) 200 0.8
(JOTFAOT) 221 0.8

- 24 800 100.0

“DCI0% segment (n =4 drugs).
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Table 4 Distribution of defined daily doses (DDD) of antibacterial drugs by type of surgery at Thabet and Rafidia hospitals

Type of surgery % of operations Patients receiving Total DDD
prophylactic preoperative (no.)
antibacterial (no.)
Thabet Rafidia Thabet Rafidia Thabet Rafidia
Clean 31 17 10 12 74.6 66.1
Clean-contaminated 51 59 28 39 217.8 313.6
Contaminated 10 16 6 52.4 100.8
Dirty 8 69.3 111.0
Total 100 100 45 61 4141 591.5

index was S in both units. This small
number and lack of diversity of antibac-
terial agents in Palestinian government
hospitals could be due to the limited
types of antibacterial agents available in
the hospital pharmacy. The dependence
of the Palestinian Ministry of Health on
donations from European countries or
local pharmaceutical companies has
led to intensive use of similar kinds anti-
bacterial agents for potentially different
types of infections or procedures.

A previous study at the internal
medicine department of Al-Watani
governmental hospital indicated
that utilization of antibacterial agents
reached a total of 39 DDD/ 100 bed-
days [8]. Thisis lower than that reported
in the surgical units in this study. This
is expected since antibiotics are more

commonly utilized as prophylaxis in
surgical units than in internal medicine
departments. In a study carried out in
Sari Emam hospital, Islamic Republic
of Iran, the total DDD/100 bed-days
in general surgery was 121 in 2000 and
this declined to 107 in 2005 [10]. Our
results are also higher than those report-
ed from surgical departments in hospi-
tals in Spain, Estonia and Sweden [11].
Unfortunately, no data in this regard
are available from other neighbouring
countries to include in the analysis.

The difference between the results
of our study and those published from
other countries may be attributed to
lack of infection control and prevention
programmes, as well as lack of special
guidelines for antibiotic use in surgical
units. Another potential reason is that

surgeons in both units tend not to rely
on the results of microbiological cul-
tures, but instead rely on clinical judge-
ment in conjunction with the proven
effectiveness of antimicrobial agents
that offer a broad spectrum to cover
against likely pathogens. Further studies
on all units and from a large number of
hospitals in Palestine are needed to be
able to better analyse the antibacterial
utilization in hospitals and to compare
it with other countries.

Antimicrobial administration is
not recommended for all surgical
procedures. Typically, prophylactic
antimicrobials are not indicated for
clean surgeries [S]. They are particu-
larly beneficial in surgical procedures
associated with a high rate of infection
and the agent chosen should have

Table 5 Distribution of most utilized antibacterials and their defined daily doses (DDD) by type of surgery at Thabet and

Rafidia hospitals

Type of surgery

Rafidia hospital

Clean

Clean-contaminated

Contaminated

Dirty

Thabet hospital
Most utilized Total DDD
antibacterials (no.)
Cefuroxime 43.3
Ceftriaxone 15.0
Metronidazole 57
Metronidazole 93.7
Cefuroxime 62.3
Ceftriaxone 55.5
Metronidazole 24.0
Ampicillin 10.3
Gentamicin 9.7
Meropenem 175
Metronidazole 17.0
Ceftriaxone 11.0

Most utilized Total DDD
antibacterials (no.)
Cefuroxime 294
Metronidazole 8.7
Ceftriaxone 8.0
Metronidazole 139.3
Cefuroxime 85.5
Ceftriaxone 58.0
Metronidazole 38.1
Ceftriaxone 18.5
Ampicillin 17.8
Metronidazole 38.6
Ceftriaxone 24.5
Ampicillin 22.0
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Figure 1 Use of systemic antibacterial agents in surgical units of 2 hospitals in Palestine, 2 hospitals in Islamic Republic of Iran
[10] and 3 hospitals in Europe [11] measured in defined daily doses (DDD)/100 bed-days

activity against the most common surgi-
cal wound pathogens. Cephalosporins
(such as cefazolin) are appropriate first-
line agents for most surgical procedures,
targeting the most likely organisms
[5,12]. It is advisable to avoid broad-
spectrum antimicrobial therapy that
may lead to the development of anti-
microbial resistance [13]. In our study,
11.2% and 18.0% of the total antibiotic
DDD in Rafedia and Thabet hospitals
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The evolving threat of antimicrobial resistance

Antimicrobial resistance (AMR) is not a recent phenomenon, but it is a critical health issue today. Over several decades,
to varying degrees, bacteria causing common infections have developed resistance to each new antibiotic, and AMR has
evolved to become a worldwide health threat. With a dearth of new antibiotics coming to market, the need for action to

avert a developing global crisis in health care is increasingly urgent.

The World Health Organization has long recognized AMR as a growing global health threat, and the World Health
Assembly, through several resolutions over two decades, has called upon Member States and the international
community to take measures to curtail the emergence and spread of AMR. The WHO Global strategy for the
containment of antimicrobial resistance, published in 2001, set out a comprehensive set of recommendations for
AMR control which remain valid today. The evolving threat of antimicrobial resistance examines the experiences with

implementing some of those recommendations 10 years on, the lessons learnt along the way and the remaining gaps.

Further information about this and other WHO publications is available at: http://apps.who.int/bookorders/anglais/
homel jsp
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L'instauration de la pharmacovigilance dans un
nouveau centre hospitalier universitaire au Maroc:

comment et pourquoi ?
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RESUME Dans un souci d’améliorer la sécurité des patients, le CHU Hassan Il de Fés a instauré un systéme de
pharmacovigilance pour la notification des effets indésirables des médicaments en tant qu’objectif prioritaire. La
mise en place de |'activité de pharmacovigilance a débuté effectivement en juin 2007 mais ce n’est qu’en 2009,
apres l'inauguration du nouveau complexe, que le systeme a connu l'essor qu’il mérite. Ce rapport présente les
modalités de mise en place de ce systeme, et notamment la sensibilisation et la formation des professionnels de
santé, ainsi que les résultats obtenus apres son instauration. De 2007 22009, les notifications d’effets indésirables
médicamenteux ne dépassaient pas une centaine de cas. Jusqu’a juin 2011 toutefois, 520 notifications spontanées
d’effets indésirables ont été enregistrées. Les classes de médicaments les plus incriminées dans les effets
indésirables sont les anticancéreux (26 %), les anti-inflammatoires et les antibiotiques (15 % chaque catégorie), les
antalgiques (12 %), les produits de contraste iodé (6 %), les anticoagulants et les corticoides (5 %). Les principaux
effets indésirables étaient dermatologiques et 27 % des déclarations émanaient du service de médecine interne,
suivi par celui d’hépato-gastro-entérologie (25 %). Sur 520 cas notifiés, 46 % étaient des cas graves.

Introduction of pharmacovigilance in a new university hospital in Morocco: how and why

ABSTRACT In an effort to improve patient safety, Hassan Il hospital in Fez introduced a pharmacovigilance system
for notification of adverse drug reactions as a priority objective. The implementation of pharmacovigilance activities
actually began in June 2007 but it was in 2009 after the inauguration of the new complex that the system became
properly operational. This report outlines the activities carried out to develop and implement this system, including
informing and training the health professionals, and the results obtained after its introduction. From 2007 to 2009,
fewer than 100 cases of adverse drug reactions were reported. Up to June 2011, however, 520 reports of adverse
drug reactions were recorded. The classes of drugs mostimplicated in adverse events were: cancer drugs (26%), anti-
inflammatory drugs and antibiotics (each 15%), analgesics (12%), iodinated contrast agents (6%), and anticoagulants
and corticosteroids (5%). The main adverse events were dermatological and 27% of reports came from the internal
medicine department, followed by hepatogastroenterology (25%). Of the 520 cases reported, 46% were severe.

'Service de Pharmacotoxicologie, Laboratoire central d’Analyses médicales ; *Service de la Pharmacie centrale, CHU Hassan Il Fes, Fes (Maroc)
(Correspondance a adresser a Y. Khabbal : youssefkhabbal@gmail.com).
3Laboratoire d’Epidémiologie et de Santé Publique, Faculté de Médecine et de Pharmacie, Fés (Maroc).
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Introduction

L'histoire de la pharmacovigilance
internationale remonte a plus de trente
ans, quand la Vingtieme Assemblée de
I'Organisation mondiale de la Santé
adoptaune résolution surla création d'un
systeme international de surveillance des
effets indésirables des médicaments.

A ce jour, plus de 70 pays
participent a ce programme. Le monde
d'aujourd’hui est confronté a des déhis
bien différents de ceux rencontrés au
moment de la création du programme.
Les nouveaux développements exigent
des réactions appropriées et soulévent
de nouvelles questions sur les modalités
de surveillance des effets indésirables
des médicaments [ 1].

A cet égard, et dans un souci
d'améliorer la sécurité des patients, le
Centre hospitalier universitaire (CHU)
HassanlIl de Fésafaitdudéveloppement
del'activité de pharmacovigilance un de
ses objectifs prioritaires.

Dans ce travail, nous présentons la
stratégie que nous avons suivie et les
résultats obtenus apres la mise en place
de notre systeme.

La création d'un systéme de
pharmacovigilance efhicace et futuriste

nécessite une stratégie bien réfléchie et
une mise en place solide [2].

L'activité de pharmacovigilance
au CHU Hassan II de Fes a débuté
effectivementenjuin2007.Ceprocessus
de développement a été lancé dans les
anciens locaux, ce qui a représenté une
entrave aune approche plus engagée. Le
principal objectif de cette étape, dont la
chronologie est décrite ci-apres, était de
sensibiliser les professionnels de santé
de notre établissement.

Mai 2007 : présentation et validation
du projet. Nous avons présenté le
projet de création d'un systeme

local de pharmacovigilance avec une
vision futuriste et en tenant compte
des contraintes actuelles ; ce projet a
étévalidé parle comité des médicaments
et des dispositifs médicaux du CHU
Hassan 1.

Juin 2007 : sensibilisation des
professionnels de santé. Au moment de
sa création, des efforts importants ont
été consacrés a la communication
avec les professionnels de santé,
surtout les médecins mais aussi les
infirmiers et les étudiants en médecine,
pour les sensibiliser a la notification
spontanée ; dans ce cadre, nous avons
organisé une journée scientiﬁque
le 25 juin 2007. Cette journée a été
animée par un médecin d'un Centre
de Pharmacovigilance franqais et
expert auprés de I'Agence francaise
de sécurité sanitaire des produits de
santé (AFSSAPS).

Juillet 2007 : réalisation d'une fiche
de notification interne. Nous avons
réalisé plusieurs propositions de fiche
de déclaration dont le critére principal
était que la notification soit pratique
et réalisable en respectant les bonnes
pratiques de pharmacovigilance [3].
Cette fiche a été validée par les
responsables des services cliniques. Elle
comporte essentiellement des données
concernant les éléments suivants :

o lepatient;
o leffetindésirable ;
. 1e(s) médicament(s) suspect(s) ;

e les autres médicaments
associés (y compris ceux pris par
automédication) ;

o lesfacteurs derisque ;

e lenom etl'adresse du notificateur.

Septembre 2007 : désignation et
formation des correspondants locaux
de pharmacovigilance. Le principal
obstacle que connait chaque nouveau
systéme en matiére de déclaration est le
remplissage de la fiche de notification,
souvent pergue comme une contrainte

administrative supplémentaire par les
prescripteurs.

A cet égard, nous avons désigné et
formé des correspondants dans chaque
service clinique afin d’optimiser la
notification avec plus de disponibilité et

de proximité ; ces interlocuteurs sont au
nombre de 25.

Janvier 2008 : création de la
Commission de pharmacovigilance et de
pharmaco-épidémiologie de Fes (CPPEE).
Cette commission sera chargée en
particulier du bon fonctionnement du
systéme de pharmacovigilance.

La CPPEF est formée de
11 membres représentant les
services les plus concernés par la
pharmacovigilance. Les services
représentés sont les suivants : le
département de I'épidémiologie, le
service de gastro-entérologie, le service
de médecine interne, le service de
dermatologie, le service de pédiatrie,
le service d'oncologie, le service
d’endocrinologie, la division des affaires
médicales et des soins infirmiers, le
service de pharmacie centrale et le
service de pharmacologie.

Mai 2008 : publication du premier
bulletin d'information sur le médicament
et la pharmacovigilance. Ce bulletin,
sous forme d'un dépliant, est destiné
principalement aux professionnels de
santé de notre CHU. La majeure partie
est consacrée aux actualités relatives au
médicament et aux effets indésirables a
I'échelle nationale et internationale.

Juin 2008 : deuxiéme journée de la
Pharmacovigilance. Cette deuxieme
journée scientiﬁque avait été organisée
avec la collaboration d'un centre de
pharmacovigilance frangais et avec la
participation du Centre antipoison
et de pharmacovigilance du Maroc.
Le théme principal de cette manifesta-
tion était I'iatrogénie médicamenteuse.

La mise en place de l'activité de
pharmacovigilance au CHU Hassan 11
de Fés a débuté effectivement en juin
2007, mais c'est a partir de janvier 2009
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que le systéme a connu l'essor qu'il
mérite aprés I'inauguration du nouveau
complexe hospitalier par Sa Majesté le
Roi Mohammed VI. Ce centre couvre
les besoins médicaux d'une région trés
étendue de plus de quatre millions
d’habitants (Régions Fés Boulemane,
Mekneés-Tafilalet et Taza-Al Hoceima-
Taounate) ; il a une capacité de 880 lits,
répartis dans 42 services.

2009-2011 : durant cette période
se sont déroulées les activités suivantes.

o 2009 - Premier séminaire-atelier pour
la formation des médecins résidents :
imputabilité médicamenteuse

(méthode francaise) [4,5].

« 2 septembre 2010 - Journée de
formation a I'hopital Ibn Khatib, un
hopital régional qui ne dépend pas de
notre CHU.

o 2010 - Deuxiéme séminaire-atelier
pour la formation des médecins
résidents : les toxidermies.

e 2010 - Troisiéme séminaire-atelier
pour la formation des médecins

70
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Nbre de cas déclarés

25

résidents : les néphropathies

médicamenteuses.

« 2011 -
de la Pharmacovigilance:

de

troisieme journée

pharmacovigilance la

reproduction.

Résultats

La consultation de notre base de

données montre que depuis fin
juin 2007 jusqu’a fin juin 2009, les
notifications d’effets indésirables
médicamenteux qui ont €té enregistrées
par notre unité ne dépassaient pas une
centaine de cas. L'ensemble de ces
déclarations émanait des praticiens
de notre CHU. La méthode de
notification pendant cette période était
essentiellement spontanée et rarement
active. En juin 2011, le nombre de
déclarations est de 520 cas, alors que
les notifications sont toutes spontanées
ayant pour objectif plutot une demande
d’avis qu'une déclaration proprement dite.

58

Familles thérapeutiques

31
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Les fiches sont compleétes, bien
remplies et leur suivi est fait a 100 %.

Ces notifications concernaient
132 hommes (53 %). L'age moyen
des patients était de 40 ans (ET 22,
extrémes 1-80 ans).

Les classes de médicaments les plus
incriminées dans les effets indésirables
étaient les anticancéreux avec 26 % des
cas, suivis par les anti-inflammatoires
non stéroidiens (AINS) et les
antibiotiques avec 15 %, les antalgiques
12 %, les produits de contraste iodé
6 %, les anticoagulants et les corticoides
5% (Figure 1).

Vingt-sept pour cent des déclara-
tions émanaient du service de médecine
interne ; le deuxieme service était celui
de I'hépato-gastro-entérologie avec
25 % des déclarations. La répartition
des cas selon les services déclarants est
représentée dans la figure 2.

Un effet indésirable est qualifié de

grave :

Figure 1 Répartition selon les familles thérapeutiques. Note : les familles thérapeutiques ayant provoqué moins de trois effets

ne sont pas représentées
AINS : anti-inflammatoires non stéroidiens
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Services

Figure 2 Répartition selon les services déclarants

o lorsqu’il entraine un décés ou
une invalidité ou une incapacité
importante ou durable ;

o lorsqu’il provoque ou prolonge une
hospitalisation ;

o lorsqu’il se manifeste par une
anomalie ou une malformation
conggénitale [6,7].

Sur 520 cas d'effets indésirables qui
nous ont été notifiés, 46 % étaient des
cas graves.

Discussion

Lapharmacovigilance des médicaments

mis sur le marché comporte un
ensemble detechniquesd’identification,
d'évaluation et de prévention du risque
d’effet indésirable des médicaments,
que ce risque soit potentiel ou avéré.

La mise en place de plans de
gestion des risques prolonge et élargit
la démarche de pharmacovigilance
pour certaines catégories de produits.
Cette approche élargie de surveillance
s'attache a identifier au maximum, avant
la mise sur le marché, les enjeux et les

méthodes de maitrise des risques. De
plus, elle integre la notion d'évaluation
constante du rapport bénéfice/risque
dans les conditions réelles d'utilisation.
Les différents
I'évaluation du médicament vont
donc : confirmer (ou infirmer),
en situation réelle, l'efficacité

acteurs de

du médicament ; affiner et
éventuellement étendre ou restreindre
ses indications (« Vérification
thérapeutique ») ; recenser les
effets indésirables et interactions
médicamenteuses facheuses ;
quantifier leur incidence et
importance en pratique réelle
établissant ainsi les critéres
d'innocuité (« Pharmacovigilance » ) ;
et finalement étudier I'ensemble

des

économiques imputables a 'usage

conséquences médico-
du médicament (« Pharmaco-
économie » ).

o Clest a cet égard, et dans un souci
d’amélioration de la sécurité des
patients, que le CHU Hassan II de
Fés a entamé une politique de gestion
du risque. La pharmacovigilance

représente donc une priorité de notre

CHU. Dans notre établissement, et

apres plus de 4 ans d’activité, nous

avons recueilli 520 cas d’effets
indésirables. Ce résultat obtenu
est déja satisfaisant mais reste
insufhisant vu le nombre annuel des
hospitalisations et le nombre des
médecins dans cet établissement.

Selon une enquéte francaise

menée en 1997, 10 % des patients

hospitalisés en hopital public, un jour
donné, présentaient au moins un effet

indésirable médicamenteux [8].

Le probleme de la sous -notification
est un phénoméne commun a tous
les pays ; le corriger est généralement
difficile et sa portée peut étre variable,
voire méconnue. Méme dans les centres
bien établis, on estime que lanotification
des effets graves ne dépasse guere les
10 %. Parailleurs, les premiers pays ayant
participé au programme international
de pharmacovigilance de 'OMS
recoivent en général 200 notifications
par million d’habitants et par an,
provenant de 10 % des médecins. Dans
beaucoup d'autres pays, cependant, les
taux de notification sont bien inférieurs.
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La sous-notification peut retarder la
détection de signal et amener a sous-
estimer 'ampleur d'un probléme. Parmi
les éléments qui peuvent participer a la
sous-notification, on note :

o lacrainte, pour certains professionnels
de santé, de la remise en cause de
leur compétence, voire la peur de

répercussions médico-légales ;

o la réticence a déclarer un cas d'effet
indésirable quand ils ne sont pas
certains du lien de causalité entre la
manifestation de I'effet indésirable
et le médicament (sachant qu'il est
essentiel de déclarer toute réaction
suspecte).

Conclusion

La mise en place d'un systeme de

pharmacovigilance dans un nouveau
centre hospitalier au Maroc témoigne
de la volonté des praticiens a
surveiller, évaluer et prévenir les risques
médicamenteux potentiels ou avérés.
C’est un moyen essentiel pour pro-
mouvoir le bon usage du médicament.

La régionalisation de la pharmaco-
vigilance et la proximité des pharma-
cologues et/ou pharmaco-vigiles des
praticiens hospitaliers facilitent la décla-
ration d'effets indésirables, et permettent
d'apporter une aide et une information aus-
si efficaces que possible au prescripteur.

La Revue de Santé de la Méditerranée orientale
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Microbiological study of spiced chicken burgers in Tripoli City, Libya

ABSTRACT We investigated the microbiological quality of uncooked and cooked spiced chicken burger in
restaurants and fast food places in Tripoli city and surrounding areas. Thus 120 samples (64 cooked and 56
uncooked) were analysed microbiologically. All the samples were highly contaminated with bacteria: 66.6%,
25.9%, 29.6%, 20.3% and 12.9% of the uncooked samples were contaminated with Escherichia coli, Aeromonas
spp., Staphylococcus aureus, E. coli 0157:H7 and salmonella respectively. Additionally 10.9%, 3.1%, 4.68%, 3.12%
and 1.56 of the cooked samples were contaminated with £. coli, Aeromonas spp., E. coli 0157:H7, S. aureus and
salmonella respectively.
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Etude microbiologique de burgers de poulet épicés dans la ville de Tripoli (Libye)

RESUME Nous avons évalué la qualité microbiologique de burgers de poulet épicés crus et cuits dans des
établissements de restauration traditionnelle ou de restauration rapide dans la ville de Tripoli et les environs. Au
total, 120 échantillons (64 cuits et 56 crus) ont été analysés microbiologiquement. Tous les échantillons étaient
fortement contaminés par des bactéries : 66,6 %, 25,9 %, 29,6 %, 20,3 % et 12,9 % des échantillons crus étaient
contaminés par Escherichia coli, Aeromonas spp., Staphylococcus aureus, E. coli 0157:H7 entérohémorragique
et des salmonelles, respectivement. En outre, 10,9 %, 3,1%, 4,68 %, 3,12 % et 1,56 % des échantillons cuits
étaient contaminés par E. coli, Aeromonas spp., E. coli 0157:H7 entérohémorragique, S. aureus et des salmonelles
respectivement.
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"Y.M. El Shrek, Food Science Department, Faculty of Agricultural, Tripoli University, Tripoli, Libya.
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Health needs and eHealth readiness assessment
of health care organizations in Kabul and Bamyan,
Afghanistan
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ABSTRACT This study assessed the need and readiness of health care institutions in Kabul and Bamyan, Afghanistan
for successful implementation of information and communication technology in health care (eHealth). A mixed
methods design was adopted at 2 institutions in the Aga Khan Development Network in Afghanistan: the French
Medical Institute for Children in Kabul and Bamyan Provincial Hospital, Bamyan. Information for the needs
assessment was obtained from interviews and focus groups and eHealth readiness was assessed using a validated
survey tool. The needs of institutions in the Aga Khan Development Network in Afghanistan were categorized
as follows: provision of care needs; learning needs; and information management needs. eHealth readiness on
average was lower in Bamyan compared with Kabul in all areas of the readiness assessment. Other institutions
in Afghanistan may benefit from adopting the model of needs and readiness assessment used for Aga Khan
Development Network institutions.

Evaluation des besoins en matiére de santé et de la préparation a la cybersanté dans des établissements de
soins de santé a Kaboul et Bamyan (Afghanistan)

RESUME La présente étude a évalué le besoin et la préparation d'instituts de soins de santé a Kaboul et Bamyan
(Afghanistan) pour une mise en ceuvre réussie de la technologie de l'information et de la communication en
matiere de santé (cybersanté). Un modele méthodique mixte a été adopté dans deux institutions du Réseau
Aga Khan de développement en Afghanistan : I'Institut médical francais pour I'enfant de Kaboul et I'hopital
provincial de Bamyan. L'évaluation des besoins a été réalisée a partir d'entrevues et de groupes thématiques
et la préparation a la cybersanté a été évaluée a l'aide d'un outil d'enquéte validé. Les besoins des institutions
du Réseau Aga Khan de développement en Afghanistan ont été classés comme suit : besoins en fourniture
de soins, besoins en connaissances, et besoins en gestion des informations. La préparation a la cybersanté en
moyenne était plus faible a Bamyan qu'a Kaboul dans tous les domaines de la préparation. D'autres institutions
en Afghanistan pourraient tirer avantage de I'adoption du modele d'évaluation des besoins et de la préparation
utilisé pour les institutions du Réseau Aga Khan de développement.
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Introduction

eHealth is the cost-effective and secure
use ofinformation and communications
technology (ICT) in support of health
and health-related fields, including
health care services, health surveillance,
health literature and health education,
knowledge and research [1,2]. ICTs are
currently being used in developed [3]
and developing countries [4-6] and
have been used to improve access to
sources of knowledge for both patients
and health care providers. However, the
undersized health and ICT sector in a
country such as Afghanistan limits its
potential and wider benefits [ 7].

Afghanistan is a developing coun-
try with a huge diversity of languages
and cultures. Long lasting wars, inse-
curity and difficult terrains have made
Afghanistan one of the least developed
countries in the world [8,9]. Most of
the Afghan population does not have
access to even basic health services. The
most important constraint to improv-
ing health status is the lack of physical
infrastructure in the country [10]. In
Kabul, around half of the population has
to travel less than S km and more than
one-fifth of the population has to travel
more than 10 km to reach their closest
health centre [ 11]. In Bamyan province
access to health care is more difficult for
many people, with nearly three-quarters
of the population having to travel over
10 km to get medical attention: 70%
for access to health centres and 72% for
dispensaries [ 12].

Three decades of continuous war
has left the land-based communications
networks of Afghanistan shattered. The
Afghanistan telecommunications sec-
tor started its development activities
in 2002, when the telephone penetra-
tion was less than 0.05% and telecoms
infrastructures were much damaged.
Currently Afghanistan has more than
12.5 million telephone subscribers
(50% phone-density). Investment in
the telecommunications sector, as per
the reports provided at the end of the

last quarter of 2009, exceeds US$ 1.3
billion, and about 80% of the country’s
population has access to telecommu-
nications services. There are S licensed
mobile companies trying to increase
coverage of mobile telephony in dif-
ferent provinces of Afghanistan, and
around 75% of the population has
mobile coverage, mostly GSM [global
system for mobile communication],
aside from Kabul and other major cities
where there is GPRS [general packet
radio system] facilities. Internet services
are available, although mostly through
satellite, which makes the service very
costly. There are 23 small- and medium-
sized Internet service provider licensees
in the country, serving about 1 million
internet users throughout the coun-
try. Efforts are also being made to lay
down an extensive fibre optic skeleton
throughout Afghanistan by the Min-
istry of Telecom [11-14]. Some ICT
parameters of Afghanistan are shown
in Table 1.

eHealth for Afghanistan

There is a severe shortage of health
facilities and health human resources
to provide even basic services to the
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population in Afghanistan. Several agen-
cies and nongovernmental organiza-
tions are working to provide health care
facilities to the population. Aga Khan
Development Network (AKDN) is one
of the few agencies actively working in
Afghanistan providing health services
at all levels of care through a group of
development agencies [15] (Aga Khan
Health Services, Aga Khan University,
French Medical Institute for Children
and the Aga Khan Foundation) working
in close collaboration with Afghanistan’s
Ministry of Public Health.

AKDN recognizes the role eHealth
can playin bringing different institutions
and providers in the network together,
providing coordinated care to the popu-
lation, ensuring a continuum of care at
all levels, and minimizing the barriers of
distance and time. These benefits inspire
the network to explore the potential
benefits of eHealth for the institutions
and agencies working for it. However,
the diffusion and adoption of eHealth in
Afghanistan requires health care institu-
tions to identify their needs and readi-
ness, in order to prepare individuals and
organizations for any organizational
change. This process involves in-depth

Table 1 Information and communications technology (ICT) indicators in

Afghanistan
Indicator

Telecommunications revenue (% of GDP)

Telecommunications investment (% of revenue)

Telephone lines (per 100 people)

Population covered by mobile cellular network (%)

Personal computers (per 100 people)

Internet users (per 100 people)

Mobile cellular subscriptions (per 100 people)

Fixed Internet subscribers (per 100 people)

Fixed broadband subscribers (% of total Internet subscribers)
International Internet bandwidth (bits per second per person)

Secure Internet servers (per 1 million people)

Internet affordability (US$/month)
Mobile affordability (US$/month)

Value Year
5.5 2008
37.8 2008
0.3 2008
75 2008
0.4 2008
1.7 2008
27.2 2008
0.24 2008
18.3 2008
1.0 2008
0.3 2009
24 2007
5.6 2007

Sources: International Telecommunication Union (http.//www.itu.int); Millennium Development Goals
indicators (http://mdgs.un.org/unsd/mdg)/; World Development Indicators Database (http.//data.worldbank.
org/data-catalog/world-development-indicators); Central Intelligence Agency (http.//www.cia.gov); World
Bank information and communication At-a-Glance (http.//data.worldbank.org/data-catalog/ICT-table)

GDP = gross domestic product.
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needs and readiness assessment, so that
technologically appropriate and cultur-
ally sensitive eHealth solutions can be
identified, aligned and prioritized in a
manner that maximizes the efliciency
and effectiveness of investment in any
given setting.

The study was designed to identify and
prioritize the needs of AKDN health
care institutions working in Afghani-

stan, ascertain eHealth solutions to
address those needs and also assess the
eHealth readiness of these institutions
in implementing such initiatives.

A research team was developed at
AKDN to carry out this study with ex-
pertise in areas related to the study such
as needs and eHealth readiness assess-
ment, eHealth policy, nursing services
and eLearning. The study was conducted
between September 2007 and August
2008. Site visits to AKDN hospitals and
health centres in Kabul and Bamyan were
conducted by the research team to per-
form a detailed needs and readiness as-
sessment. The following steps were taken.

o Core stakeholder team. A team of key
stakeholders comprising of health
care providers, managers, and infor-
mation technology staff was estab-
lished at the French Medical Institute
for Children, Kabul. The team worked
closely with the AKDN eHealth team
to monitor and make decisions on
the process of needs and readiness
assessment in the country.

Approach. A mixed methods ap-
proach [16] was used, including a
case study (qualitative) for needs as-
sessment and a survey for readiness
assessment (quantitative).

Health needs assessment. The needs
analysis involved focus group discus-
sions and key informant interviews
with stakeholders from all potential
user-groups of the hospital (IT, hos-
pital and nursing administration and
services) within the selected AKDN
institutions and partner agencies. Pur-
posive sampling was done to identify
these participants and data collection
finished after reaching saturation. The
key informant interviewees included
officials of the Afghanistan Ministry
of Public Health to include the views
of the government. Separate guide-
lines for both the interview and focus
groups were developed. The inter-
views/discussions were tape-record-
ed where permission was granted;
notes were also taken in all interviews
and focus groups.

Conducting readiness assessment of
network institutions. For readiness
assessment the interviewees, focus
group participants and other health
care providers and managers were
asked to complete the validated tools
for institutional eHealth readiness
assessment [17-19]. Participants
rated the levels of readiness of their
institutions on a scale of 1-5 (1 being
the minimum and $ being the maxi-
mum) in S areas as follows;

Core readiness: questions related
to the overall planning process for

the proposed eHealth programme,
along with assessing the knowledge
and experience of planners with pro-
grammes using [CT.

«  Technological readiness: questions
related to the availability and afford-
ability of required ICT along with the
hardware and software needed to im-
plement the proposed programme.
This category was included in the tool
for managers only.

 Learning readiness: questions relat-
ed to the existence of programmes
and resources to provide training to
health care providers in using the
technology suggested in the pro-
posed eHealth programme. This cat-
egory was included in the tool for
health care providers only.

« Societal readiness (ICT use and in-
teraction): the existing interaction of
the concerned institution with other
health care institutions in the region

and beyond.

« Policy readiness (at institutional and
government levels): the existence of
policies at the government and insti-
tutional levels to deal with common
issues such as licensing, liability and
reimbursement.

For the needs analysis 10 key in-
formant interviews and 8 focus group
discussions were conducted (Table
2). The interview and focus group data
were analysed by 2 research team mem-
bers independently who coded and
analysed the data [20]. The codes were
clustered into broad themes, which led
to the identification of the needs of the

Table 2 Details of interviews and focus groups

No. of key informant

No. of focus group

French Medical Institute for Children, Kabul

Aga Khan Health Services in Kabul and Bamyan, including Bamyan Provincial

Hospital and field programmes
Roshan Telecommunications

Aga Khan Foundation

Ministry of Public Health, Afghanistan/Institute of Health Sciences

Total

interviews discussions
6 3
1 2
1 2
1 0
1 1
10 8

Lo 1 32 denall Aol
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health care institutions in Afghanistan
that can be addressed through eHealth.

eHealth readiness was studied
in depth at 2 institutions: the French
Medical Institute for Children and the
Bamyan Provincial Hospital. Both hos-
pitals are managed by agencies of Aga
Khan Development Network, ie. Aga
Khan University and Aga Khan Health
Services Afghanistan, respectively. These
institutions were selected to initiate the
eHealth programme in Afghanistan
based on their cooperation and will-
ingness to implement eHealth at their
respective hospitals. The French Medi-
cal Institute for Children in Kabul is an
85-bed state-of-the-science tertiary care
facility, providing services in paediatric
inpatient and paediatric/adult outpatient
services, i.e. in medical, surgical, cardiolo-
gy and orthopaedics. Bamyan Provincial
Hospital is the main secondary referral
facility in Bamyan province and delivers
health care to approximately 670 000
people in the province. Since Aga Khan
Health Services, Afghanistan took over
the hospital in 2004, the facility provides
a range of health services such as acute
hospital services, surgery, internal medi-
cine, maternal and child services, dental,
ophthalmology and diagnostic services.

Key findings of health needs
assessment

Based upon the information obtained
through interviews and focus groups,
the needs of the AKDN institutions in
Kabul and Bamyan, Afghanistan were
categorized as:

 Needsin provision of care;
o Learning needs;
o Needs in information management.

Needs in provision of care

Participants identified several gaps
where new ideas and technologies
could help in providing better qual-
ity and timely care to the population. A
number of key findings emerged:

Shortage of health human resources.
The shortage of qualified physicians
and nurses was a major problem in
both Kabul and Bamyan, due to years
of conflict and the poor security situ-
ation in the country. Most of the spe-
cialists working in the hospitals did
not possess postgraduate degrees.
Many of them also lacked experience
working in peacetime conditions,
and dealing with cases other than
trauma. There was a severe shortage
of nurses and midwives especially in
Bamyan. Lack of quality institutions
to train doctors, nurses and other
health professionals also magnified
the situation.

Difficulties in referral systems. Tough
mountainous terrains and lack of
transport systems made it extremely
hard for patients to be transferred
from Bamyan to cities. Participants
gave emphasis to improving the ca-
pacity of the local health care provid-
ers and bring services closer to the
communities as the only solution to
reduce the burden of illness.

Government policies. Participants
also criticized government policies
for not allowing health care provid-
ers in rural areas to provide more
than the approved list of services or
dispensing more than the ofhcial list
of drugs. This policy greatly limited
the number of services these health
professionals could provide, giving
them no other choice than to refer the
patients to next level of care.

Issues with service utilization. Some
issues were also identified that may
hinder the ability of population to
utilize the services. The security situ-
ation in Kabul and lack of electric-
ity at Bamyan were major barriers to
providing medical services 24 hours a
day, 7 days a week. Another issue was
the traditional beliefs of people which
led to them use home remedies and
untrained health care providers be-
fore patients are brought to hospital.
This can delay patients’ care to such
an extent that it is difficult to treat
them successfully.
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o There was also uncertainty about
policies and procedures regarding
consultations, referrals (between insti-
tutions), education, communication
and information and knowledge trans-
fer, and there was a perceived general
lack of enabling strategies and policies
for the adoption of eHealth solutions.

Learning needs

Participants identified training of new
and existing health human resources to
enhance the competence and creden-
tials of health care providers as the most
crucial and urgent need for improving
health services in Kabul and Bamyan,
Afghanistan. The following findings

emerged:

« Lack of continuing education pro-
grammes. Participants at Bamyan
talked about the clear need for short
and long-term courses for doctors,
nursing and allied professions to en-
hance theirlearning on aregular basis.

o Lack of access to current information
and research. Another problem relat-
edto the learning needs of the provid-
ers was the lack of access to policies,
procedures, guidelines and research
databases. This was seen to lead to
professional isolation of health care
providers and to limit the capacity of
managers to introduce best practice
guidelines based on current research.
Lack of access to research databases
also limited the research capability
among health care providers. There
was limited access to computers at
hospitals for staff to enhance their
knowledge and communication. A
need to improve the low level of ICT
literacy among nursing and allied
health staff, especially in Bamyan, was
highlighted. Participants also identi-
fied the need for simple and compre-
hensive access to current specialized
literature, such as guidelines and poli-
cies regarding best practices.

Needs in information management
Better management of information in
hospitals and communities in Kabul

and Bamyan was emphasized as akey to
better planning of health care resources
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and planning for the future. Key findings

were:

o Paper-based medical record systems.
Several participants from institutions
in both Kabul and Bamyan pointed
out the need for proper medical re-
cords to provide quality services and
facilitate referral of patients. They said
that most records were still in paper
format, which lead to missing infor-
mation, and also caused delays in ac-
cess to records at times.

o Communication between institu-
tions and providers for informa-
tion sharing, There was a need for
timely access to patient’s informa-
tion through appropriate medical
record systems. Participants also
identified a need for improved ma-
terials management and to place
strategies or policies to permit
seamless, interjurisdictional sharing
of health information within and
between institutions and different
countries.

Key findings of eHealth
readiness

The study used eHealth readiness as-
sessment tools to collect information
on the areas that needed more atten-
tion during the planning for eHealth

programmes. Readiness assessment
was conducted at the French Medi-
cal Institute for Children in Kabul and
Bamyan Provincial Hospital, Bamyan .
A total of 17 health care providers and
6 managers provided information on
eHealth readiness. The demographic
characteristics of these participants and
their involvement in eHealth are shown
in Table 3. Overall 65% of them had
been involved in eHealth planning and
23% in implementing eHealth.

The results suggested that the health
care providers at the 2 institutions
rated their overall eHealth readiness
nearly equally. However, managers at
the Kabul hospital rated their readiness
higher than the managers at Bamyan
Provincial Hospital. Table 4 provides a
summary of the results for the eHealth
readiness categories described earlier (a
higher score indicates greater readiness,
to a maximum of 5).

Core readiness

Health care providers and managers at
the Kabul hospital generally rated their
core-readiness as high. Both the groups
expressed the need to be involved in
prioritization of eHealth related needs.
Health care providers at the Bamyan
hospital showed low levels of comfort

with the use of technology. They also
rated their involvement in the plan-
ning process as low, and wanted to be
involved in prioritizing the needs for
eHealth. Managers in Bamyan also
rated their overall core-readiness as low,
especially the process of needs identifi-
cation, awareness and comfort with the

technology

Technological readiness

Managers at the Kabul hospital rated
technological readiness as high, except
that they saw a need for improving
hardware and software at the hospital.
Managers in the provincial hospital in
Bamyan, on the other hand, graded
their technological readiness as low,
and emphasized a need for improving
the quality of Internet, availability and
affordability of desired technologies
and institutional access to ICT train-
ing.

Learning readiness

Health care providersatbothinstitutions
emphasized the need for using ICT to
train health care providers. Health care
providers in Bamyan highlighted the
need for ICT related training and their
involvement in the planning and imple-
mentation of eHealth programmes

Characteristics

Institution (no. of respondents)
French Medical Institute for Children

Table 3 Demographic characteristics of participants for eHealth readiness assessment study in Afghanistan

Health care
providers

(n=17)

Bamyan Provincial Hospital 6
Sex (no. of respondents)

Female 4

Male 13
Experience (years)

Mean duration in current institution 32

Mean duration in current job position 5
eHealth experience (no. of respondents.)

Involvement in planning of eHealth 1

Involvement in implementing eHealth 1

eHealth programmes in institution in last 1 year 11

Involvement in eHealth programmes in institution in last Tyear 8

Managers
(n=6)

2 13
10
2 6
17
2.0 2.6
7
4 15
4 5
1 12
0 8

Lo 1 32 denall Aol
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Readiness categories

Core readiness

Technological readiness
Learning readiness
Societal readiness

Policy readiness

Table 4 eHealth readiness scores according to different types of respondents in the 2 institutions

Mean scores?

Health care providers

FMIC BPH
(n=11) (n=6)
3.9 41
3.6 3.6
3.8 3.2
4.0 3.6

4.6 2.8
4.2 3.2
4.0 2.0
4.2 2.0

“Higher score indicates greater readiness; maximum of 5.

FMIC = French Medical Institute for Children, Kabul; BPH = Bamyan Provincial Hospital, Bamyan.

Societal readiness

Health care providers and managers at
the Kabul hospital rated their societal
readinessas generallyhigh, butidentified
a need for improving communication
with other institutions. Both providers
and managers at Bamyan Provincial
Hospital rated their societal readiness
as low, noting the need for commu-
nication with other organizations and
health care providers for coordinated
patient care. They also noted the need
to consider sociocultural factors among
staffand clients.

Policy readiness

Health care providers and managers
at the Kabul hospital generally rated
their institutional policy readiness as
high, but felt a need to improve such
readiness among politicians. In con-
trast, managers at the Bamyan hospital
showed a need for better policies for
licensure, liability and reimbursement
when providing care through eHealth.
Managers in Bamyan also showed a
need for creating awareness among
politicians, policy-makers and health
care providers at the institutional level
regarding eHealth, to acquire more sup-
port for eHealth programmes.

Discussion

The results of this survey explain the
eHealth needs of 2 different health
care institutions working in Kabul and
Bamyan respectively under the AKDN.

The results also give us a picture and
degree of readiness of these institutions
regarding eHealth implementation.

The eHealth needs assessment
identified needs in 3 categories: care
provision, learning and information
management. In all these categories 2
main themes emerged prominently,
first the lack of capacities (both in tech-
nical and infrastructural) and secondly
lack of awareness and policies regard-
ing eHealth. The institutions called for
specialized human resources and to put
in place structures to improve technical
proficiencies in eHealth that would lead
toamore sustainable implementation of
eHealth. Though the study’s main focus
was on AKDN institutions, considering
the overall condition of Afghanistan,
the results can be generalized to other
parts of the country especially the rural
parts of Afghanistan where conditions
and capacities are more or less the same.

These findings are further corrobo-
rated by the results of the readiness
assessment, which was considerably
lower in Bamyan Provincial Hospital
than in the French Medical Institute for
Children. The difference of readiness
levels between the 2 hospitals highlights
the contrast in availability and use of
technology in different provinces of
Afghanistan, i.e. Kabul versus Bamyan.
The readiness level of Bamyan health
care managers was low in all categories,
with policy and societal readiness at the
lowest. In a broader perspective this
indicates not only a danger of widening

the digital divide in different provinces
of Afghanistan, but connects to other
issues, such as lack and retention of
specialized health human resources,
continuous capacity problems, lack of
infrastructure, plus uncertain and un-
defined institutional and organizational
policies.

The survey identified that these
gaps could be addressed, however,
through giving more importance to
the areas of low score and designing
culturally acceptable and technologi-
cally sustainable eHealth solutions.
Linking eHealth planning and im-
plementation to defining needs and
eHealth readiness might first appear to
be alonger path. On the contrary, such
an approach can flag up problems and
minimize challenges and yield more
positive results, leading to a much
smoother processes. An appropriate
plan cannot be designed without ac-
curate knowledge of what exists on the
ground, i.e. the actual needs and skills of
an organization to provide health care
to their population.

In the final way forward, the drive
to transform developing countries into
knowledge-based societies will neces-
sitate intergovernmental as well as pri-
vate sector cooperation. AKDN as a
private network is using the results of
the study and have initiated few eHealth
activities in collaboration with other
public and private entities in Afghani-
stan. Recently, the teleradiology project
between French Medical Institute for
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Children, Kabul and Aga Khan Univer-
sity Hospital, Karachi, Pakistan is one
example where private and government
bodies have come together successfully
to provide diagnostic services for com-
puterized tomography scanning studies
and medical education. To establish a
sustainable model, various organiza-
tions contributed technical, financial
and logistic support. These organiza-
tions include the telecommunications
company Roshan, the Afghanistan
Ministry of Public Health and the net-
working specialist Cisco [10]. The
project has recently been extended to
Bamyan province, where the provincial
hospital of Bamyan is connected to the
French Medical Institute for Children
in Kabul for exchanging advice on
simple X-rays along with sessions on
continued professional development of
health care providers (doctors, nurses
and other hospital support staff). Ac-
cording to one of the reports, more than
340 patients have benefited from this
telehealth model and more than 231
Afghan medical personnel have par-
ticipated in diagnostic and training op-
portunities facilitated by the technology
between Aga Khan University Hospital,
Karachi; French Medical Institute for

References

Children, Kabul; and Bamyan Provin-
cial Hospital, Bamyan [16].

Most of the other institutions in Ka-
bul and Bamyan are trying to learn from
and follow the eHealth model adopted
by AKDN. Better understanding of the
needs and readiness of these institu-
tions will enable comparison with other
institutions and modification of their
eHealth programmes accordingly.

Conclusion

This study has shown that any eHealth

programme in Kabul and Bamyan,

or indeed other parts of Afghanistan,
must consider and address the issues
above-mentioned before embarking on
a technological solution. Rushing into
projects without an assessment of the
range of needs and the priorities is a
costly experiment, which poor countries
cannot afford. Where resources are
scarce, priorities have to be focused, and
linkages have to be maximized to lay a
solid base for future development of any
organization. Institutions first need to
analyse where health care providers and
other users stand in respect to readiness

levels, followed by defining their needs

in terms of readiness outputs, so that the
final implementation accurately reflects
the ground reality of the institution. This
model also allows eHealth to broaden
the vision of the institutions and organi-
zation as a whole, supporting a relatively
smooth eHealth diffusion and adoption
process. The study has also shown thatas
we strive to use eHealth to provide larger
benefit to institutions across the globe,
each institution must adopt a “network”
mindset as they address issues such as
readiness, change management, health
human resources and selection of differ-
ent technology options. To address this
array of issues, health care organizations
need to develop, individually and collec-
tively, proper protocols, policies and leg-
islations to support networked eHealth
implementation and application.
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Legal frameworks for eHealth

Given that privacy of the doctor—patient relationship is at the heart of good health care, and that the electronic health
record (EHR) is at the heart of good eHealth practice, the question arises: Is privacy legislation at the heart of the
EHR? The second global survey on eHealth conducted by the Global Observatory for eHealth (GOe) set out to
answer that question by investigating the extent to which the legal frameworks in the Member States of the World
Health Organization (WHO) address the need to protect patient privacy in EHRs as health care systems move towards
leveraging the power of EHRs to deliver safer, more efficient, and more accessible health care.

The abovementioned report, Legal Frameworks for eHealth, presents an analysis of the survey. It also provides an overview
of the ethical and legal roots of privacy protection. Focusing on the ethical concepts of autonomy, beneficence, and
justice, the report reminds the reader of the early recognition of the duty of privacy in the Hippocratic Oath and goes on
to consider how that is reflected in international binding legislation such as the United Nations Declaration on Human
Rights and the European Union Data Protection Directive, as well as non-binding international codes of practice.

The ability to make wide use of EHRs and other eHealth tools will become increasingly important in both developed
and developing countries. In the former, EHRs and related eHealth tools will play a key role of providing health care to
ageing populations in which social care and health care need to be much more closely connected and where capacity
demands will require that care is delivered outside traditional settings such as hospitals. The protection of privacy will
also be a significant issue in supporting the changing nature of health care in developing countries, in which mobile
eHealth solutions are emerging as an integral part of the health care infrastructure, as demonstrated in the publication
mHealth: new horizons for health through mobile technologies.

Further information about this and other WHO publications is available at: http://appswho.int/bookorders/anglais/
homel jsp
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Views of final-year medical students at Damascus University about clinical skills acquired before graduation

ABSTRACT Medical education in Syrian universities is facing many challenges that may affect the quality of
the education and the standard of graduates. We therefore conducted a cross-sectional study using a self-
administrated questionnaire with 76 items to investigate the perceptions of 290 final-year medical students
regarding the confidence of performing some core clinical skills. A total of 271 responded (response rate 93.4%).
Student responses differed. While confidence was highest for skills that do not require practice in the clinical
skills laboratory, it was low for skills that need training in emergency and intensive care units, or when students
were participating in patient care with partial responsibility. Our findings confirm the need for effective clinical
laboratory training, student participation in emergency room shifts, and that students to be allowed to take some
degree of responsibility.
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Avis des étudiants en derniére année de médecine de I'Université de Damas sur les compétences cliniques
acquises avant I'obtention du diplome

RESUME L'enseignement de la médecine dans les universités syriennes est confronté a de nombreuses difficultés
qui pourraient influer sur la qualité de I'enseignement et le niveau des diplomés. Par conséquent, nous avons
mené une étude transversale au moyen d’un autoquestionnaire composé de 76 items afin de connaitre
la confiance exprimée par 290 étudiants en derniere année de médecine lors de I'utilisation de certaines
compétences cliniques essentielles. Au total, 271 étudiants ont rempli le questionnaire (taux de réponse
de 93,4 %). Les réponses des étudiants étaient variées. Alors que le niveau de confiance était maximal pour les
compétences ne requérant pas de pratique en laboratoire, il était faible pour les compétences dont I'acquisition
nécessite une formation aux services des urgences et des soins intensifs. Les étudiants exprimaient également
un niveau de confiance faible a I'égard de la prise de responsabilités partielles dans I'exécution des soins. Nos
résultats confirment la nécessité de dispenser une formation clinique en laboratoire efficace, de faire participer
les étudiants au service des urgences, et de leur accorder 'autorisation de prendre certaines responsabilités.
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'Z. Alourfi; 'R. ElSayed Hassan, Department of Internal Medicine, Faculty of Medicine, Damascus University, Damascus, Syrian Arab Republic.
2 A. Koudsi, Department of Family & Community Medicine, Faculty of Medicine, Damascus University, Damascus, Syrian Arab Republic.
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